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BASIC FIGURES FOR COUNTRIES IN CENTRAL AND EASTERN EUROPE '

‘ ~ Area Area 1990 Population ~ Percent  Cars”’ Tele- Infart

(000s relative Population®  density per urban phones* morrality®

sq kom) to France {000s) sq km
Albania : 29.0 0.05 3,200 113.0 35 n.a n.a 25.4
Armenia | 29.8 0.05 3,300 110.7 68 n.a n.a 18.2
Azerbaijan ’ 86.6 0.16 7,100 . 82.0 54 n.a n.a 233
Belarus : 207.6 0.38 10,300 49.6 65 n.a 110 i1.8
Bulgaria 111.0 0.20 8,800 793 68 142 290 13.1
Croatia 56.5 0.10 4,760 84.0 51 167 259 10.4
Czech Republic® 78.9 0.14 10,360 131.0 78 207 270 12.1
Estonia ; 45.2 0.08 1,570 34.8 72 154 230 12.0
Georgia 70.0 0.13 5,400 78.3 50 n.a n.a 19.6
Hungary ‘ 93.0 0.16 10,600 114.0 61 184 180 15.4
Latvia 64.6 0.11 2,680 42.1 ) 110 280 10.2
Lithuania 65.2 0.12 3,750 571 69 128 220 9.8
Moldova : 33.7 0.06 4,340 128.8 47 n.a n.a 18.6
Poland : 313.9 0.57 38,180 122.0 62 138 137 15.9
Romania : 238.0 0.43 22,760 95.8 54 61 130 22.7
Russia (European) 4,253.0 7.7 115,050 27.1 74 60 n.a 17.4
Slovak Republic® 49.0 0.09 5,310 108.0 78 200 270 12.1
Slovenia® 20.3 0.04 2,000 T 987 56 289 328 8.2
Ukraine 604.0 1.09 51,700 85.6 67 60 n.a 13.0
France 552.0 1.00 56,400 102 74 410 610 7.4
Netherlands 37.0 0.07 14,900 403 89 360 650 22 7.3

1/ Refers lo most recent year (in most cases 1990) for which data are available.
2/ Population figures for Albania and Ukraine are for 1989; Croatia, Romania and Slovenia for 1991.

3/  Passenger cars per 1,000 inhabitants.

4/ Per 1,000 inhabitants.

5/ Per 10,000 inhabitants.

6/ Number of deaths before age one per 1,000 live births.

7/ Figures for cars, telephones, physicians, and infant mortality are for Russia as a whole, not just European Russia.

8/  Figures for urbanization are for Yugoslavia.

The metric system is used throughout the text.
A list of Abbreviations is provided inside the back cover.

A summary of proposed actions is in Annex 12.

9/ Figures for urbanization, cars, telephones, physicians, and infant mortality are for Czechoslovakia.
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ECONOMIC INDICATORS FOR COUNTRIES IN CENTRAL AND EASTERN EUROPE

paseem
GDP Indusirial production’ Agricultural production’ Unemployment rate Gross foreign debt
%) {billion 3)
90 91 92 90 91 92 90 91 92 20 91 2 20 91 92

Albania -13.1 -30.0 -1.¢¢ -7.5 .. .. -1.4 .. .. 8.6 500 70.00 0.35 0.55
Bulgaria -11.3 -229 .. -16.3 215 -17.5 6.7 -13.2 . 1.7 10.2 ns 10.0 114 12.00
CSFR 0 -16.0 -15.0° -4.0 210 200 2.0 -14.0 . 1.0 7.0 5.0 8.1 93 9.12
Croatia -85 -15.0® -20.0% -11.3 -28.5 -14.6 -35 3.2 -19.8¢ 98 142 17.8 . .. 26"
Estonia 36 -10.3 -30.0° -5.6 .. 380 -32 .. .. . .. 0.7 .. 0.4
Hungary -5.0 -10.2 .. -10.5 -19. 1 -18.9° -4.0 -3.0 .. 1.7 85 10.¢° 21.3 2.7 21.6"
Latvia 0.2 719 -30.9¢ 7.4 0 .. -17.2 3.6 .. .. .. 1.6 . 08
Lithuania 5.0 -12.8 -35.0° 0.3 -1.3 -41.0° -11.5 -8.0 -18.0¢ . o L.1* .. 1.0
Poland -6 -7.0 1.0 -24.2 -i12.9 42 -2.2 ‘ -2.0 -11.0 6.3 1.8 13.6 46.6 46.9 47.0
Romania -7.4 -13.0 .. -17.4 -18.7 -17.6* -3.0 -5.0 . .. 29 5.4 03 19 32
Russia 0.4 -2.0 -14 0.1 -8.0 -13.8° -3.6 4.7 .. . 0.1 0.2 330 40.1 43.4°
Slovenia 34 93 6.5 -10.1 -1L.6 -13.0 1.0 -3.3 -17.0 4.7 8.1 11.3 19.5 18.7 17.3
Ukraine -3 CL -10.0 -18.0° -1.0 130 -15.¢° -1.0 -4.0 -20.¢ 0 0 ¢

1/ Percentage change over the (same period of the) previous year.

Latest period for which data are available:

2/ January-March K April

3/ January-April ¥ May

4/ January-May 9 June

5/ Jamuary-lune 19/ July

6/  March 11/ December

12/ Estimated data based on current prices
13/ Preliminary data

Sources: Commission of the European Communities, Directorale-General for Economic and Financial Affairs. 1992. European Economy, Supplement A (8/9). Croatia Ministry of the Environment.
Slovenia Ministry of Economic Affairs and Development.
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_VII.. - ‘Implementation and Financing Implicatmns

The resources available for environmental improvement in the countries of Central and Eastern Europe (CEE) will
be severely constrained over the next 5-10 years. The costs of meeting some environmental objectives will, however,
be very high. The Environmental Action Programme provides a framework as a basis for setting national
environmental priorities within each country in Cemtral and Eastern Europe and for cooperation between Eastern
and Western countries.

The main constraints to implementation arise from a general lack of financial and above all institutional capacity
rather than from issues that are specific to particular environmental problems or potential solutions. Hence the most
urgent problems will not be solved unless a clear goal is established at the outset and the most efficient way to reach
that goal is identified. This is an essential prerequisite for a sustainable development strategy which identifies
investments and policies in support of a socially and ecologically sound objective, thus avoiding the need for costly

remedies gx post.

| 8 INTRODUCTION
Why an Environmental Action Programme for Central and Eastern Europe?

1.1 Objectives. The Environmental Action Programme (EAP) builds on the efforts by
countries in Central and Eastern Europe -- in some cases together with donors and financing institutions -
- to address environmental problems. The goal is,

® first, to facilitate a consensus within and between countries of East and
West on the priority environmental problems, and

® second, to endorse a mix of policy, investment, and institutional actions,
with complementary commitments on the part of all countries and
institutions involved.

) The Environmental Action Programme will be revised after the Lucerne Ministerial Conference to reflect the comments
and conclusions of the Conference.
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1.2 The EAP reflects the spirit of the United Nations Conference on Environment and
Development (UNCED) - in particular the Rio Declaration which stresses the concepts of global
interdependence and cooperation, and Agenda 21 which describes the actions that should be undertaken
in order for countries to move towards a pattern of sustainable development. More specifically, the EAP
complements the numerous existing strategies already developed by Central and Eastern European
countries, as well as the longer-term regional programs such as for the Baltic Sea, the Black Sea, the
Danube River, and the Black Triangle. The EAP presents criteria and methods to identify immediate
actions, and provides a broad strategy for the integration of environmental concerns into the economic
transformation of the countries of Central and Eastern Europe. Unlike the geographically focused
programs, the EAP does not so much prescribe what must be done, but it suggests ways of looking at
how to address the problems so that decision makers in Central and Eastern Europe can apply their own
judgment. Moreover, the EAP will be a living document: as our understanding of the environmental
problems improves and changes, the EAP will be reviewed and updated periodically and adapted to
country-specific circumstances (see chapter VII on implementation). Over time, the EAP would
increasingly shift its focus from actions that are of a remedial nature toward measures which support
sustainable development,

1.3 . The recent political changes and the transition to a market economy involve substantial
economic and social hardship for the countries of Central and Eastern Europe. Under these
circumstances, concern for the environment has slipped down on the agenda. Even in these times,
however, CEE countries continue to make significant environmental expenditures (in the range of 0.5-1%
of GDP), and have committed themselves in a number of cases through the adoption of new and strict
laws and regulations to continued important investments. The amounts of money at stake for
environmental expenditures are of a similar magnitude as those associated with other budget items over
which governments (both in the East and the West) have "control” (e.g., infrastructure and energy
expenditures). Environmental expenditures are therefore the legitimate subject of public investment
reviews, and should be an issue of concern to those making budgetary decisions. In Poland, for example,
just the difference in annual costs between alternative approaches for reaching air quality targets already
adopted is more than twice the projected average annual spending in the power sector over the next 20
years.

1.4 Similarly, the costs of meeting common Western standards are high, as has been discovered
especially in the former German Democratic Republic. For example, the Eastern German State of Saxony
has estimated that it will require DM 20-30 billion over the next 10 years to upgrade the wastewater
treatment plants under its jurisdiction to meet Western German standards.

1.5 Many governments in Central and Eastern Europe have made international commitments
under global conventions, treaties and other forms of agreements which have substantial financial
implications, viz.

® the Vienna Convention for the Protection of the Ozone Layer (1985),

® the Montreal Protocol on Substances that Deplete the Ozone Layer
(1987),

® the Basel Convention on the Control of Transboundary Movements of
Hazardous Waste and Their Disposal (1988),

® the Convention on Biological Diversity (1992),

® the Framework Convention on Climate Change (1992), and
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® the 1979 Geneva Convention on Long-range Transboundary Air Pollution
(LRTAP), with its related protocols on emission reductions for sulfur
dioxide, nitrogen oxides and volatile organic compounds.?

The cost of applying the 1997 Polish emission standards (which are similar to the relevant current EC
standards and are designed to comply with the LRTAP protocols) to existing thermal power plants in
Poland has been estimated to range from US$3.0 to US$9.7 billion (depending on the age of the plants
selected). Scaling this figure up implies a cost of US$ 30-35 billion for all of the CEE countries. Other
agreements to reduce land-based pollution of the marine environment may also require substantial
commitments over the coming 20-30 years, in particular under the following conventions:

® the 1974 Helsinki Conventions on the Protection of the Marine
Environment of the Baltic Sea Area (HELCOM), as revised in 1992,

@ the 1976 Barcelona Convention for the Protection of the Mediterranean
Sea against Pollution, with its related protocols, and

® the 1992 Bucharest Convention on the Protection of the Black Sea against
Pollution, with its related protocols.

1.6 International Assistance. Initial information for Poland and Hungary suggests that
international assistance amounted to slightly more than 5% of national environmental expenditures from
all public and private sources. This is partly a
reflection of the very low disbursement levels,
which in turn is an indication of the weak

institutional capacity to absorb international | - Environmental investment Expenditures in Poland

funding. | ‘Expanditiires ‘hava grown substantiafly in Poland,
corresponding to.the rapid increase in pollution charges

1.7 International assistance to Poland |. and non-comphance teas up tc 1992. In 1991, US$840

million: was spent on the environment from public and

and Hu“gary has probably been higher (certainly pnvato sources; eorrespondmg to 1% of GDP:

on a per capita basis) than to most other CEE | o _
countries. This means that CEE countries are State budnot (omm) R 5%

. National Fund {grants + soft loans} : 15%
meeting well over 90% of the costs of Regionat Environmental funds (grants) ... 25%

environmental expenditures out of their own ‘Enterprises (poliuters’ own resources + loans)  30%

resources. Municipalities (budgets + commercial loana) 20%

_Internauond Asmtancs (qrants + loans) .. 5%
1.8 The Action Pr ogramme I' ecognIzes " Of the total onvironmental investment expondituros, 45%
that the bulk of resources for environmental | was spenton water quality, 40% on sir quality, and 15%
expenditures in Central and Eastern Europe (CEE) | ‘o solid wasta management. '

will have to be found in those countries
themselves. At the same time, the EAP is being
developed so that donors can provide urgently needed assistance to address specific problems. Special
assistance or burden-sharing arrangements also may be appropriate when dealing with transboundary
environmental problems. The establishment of innovative financing mechanisms in CEE countries as well
as between CEE and donor countries merits special examination.

1.9 The Need to set Priorities. In view of the significant environmental problems, the
countries of Central and Eastern Europe are faced with a situation in which they would have to make

2/ Information on the status of the global conventions is provided in Annex 8.
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major environmental expenditures at the very time when they are suffering economic hardship unlike
anything experienced by the Western market economies since World War II. At the same time, there is
a risk that part of the scarce resources -- amounting to hundreds of millions of dollars in each country -
- are not applied in an efficient manner (see box), and that urgent environmental problems are not being
addressed. This report not only offers criteria for deciding on priorities, it also aims to focus attention
on the need to carefully define the problems to be "solved”. Experience in the wealthiest OECD
countries suggests that "solutions” have sometimes been supported which did not address the real
problems. What should be the measure of success: the amount of investment in air or water pollution
control, or a cleaner environment? Some of the recommendations in this report therefore apply equally
to many Western countries.

- The Coats of Envlronmmtd Mmuru

1 The costs of drpollutlon control ln Poland oy ' T
The costs to achieve the improvements.in air pollutiori emissions currently mandated by Pohsh law, and to -
match the equivalent of EC standards for vehicle emissions over the next 25 years, has been éstimated at
LIS4$1.45 billion. per year. A study carried out for the EAP has calculated that an approach involving
emissions taxes would reduce the costs of achieving the same target to US $0.65 billion a year (see the box
in chapter lll). The potential savings of US$800 million per year for air poliution control alone is more than
twice as much as Poland’s projected power sector development program {10,000 MW power capacity over
20 years), and greater than the total amount of loans. from all multntateral Iendmg mstltutu:ms ‘to Poland in
.thepastyear‘ o : S . ; Ry :

2. Opt'iom for improving water quellty

Hungary Cost savings for one medmm-sized town L ' EE
Szeged is a town with a population .of 180,000 which currently has no mummpal
wastewater treatment system. Current plans call for.a technologically. advanced treatment.

« v, plant;, with 3 total investment cast of US$80 million. - However, both local and .regional

= water quality improvements would be smiall because of the nature of the receiving water. .
.- While it may be politically difficult.to justify no investment at all, it is possible to design a
“sequence of actions over the next 10-15 years that imply capital cost savings of at least

' US$40 million, or almost double this amount in net present value terms. These are savings

‘. for /ust.one medlum-sized town (a fult explanatuon is.given in the box in chapter V). '

Slovak Hepublm Cost savings ina river basin
©.The Nitra River in Slovakia has about 600,000 people inits catchment area and is of rather
"poor quality. Under aminimum discharge policy {current EC ‘standards), the capital costs
. for wastewater treatment would amount to US$65 million. However, to achieve a standard
equivalent to second-class water in ‘many Eurgpean countries, the capital costs under a
regionat least-cost policy amount to only US$13 million (a savings of over US$50 million).
.To achieve ambient water quality equivaléent to what would be achieved by EC standards,
g regional least-cost approach would require capital cost expenditures of US$42 million, -
o o whuch still represents a savmgs of US$23 mulhon {details in the double—page box in chapter :

1.10 In this sense, the Environmental Action Programme implicitly emphasizes as much what
should not be done, as what should be done urgently. As such, it not only tries to take a realistic
approach, it also highlights ways to ensure that the scarce financial and human resources are indeed
directed at the most important environmental problems.

1.11 It is recognized that many decisions are made on the basis of factors which go beyond
narrow consideration of the merits of environmental measures. Often, the availability of local or foreign
exchange for a particular investment, the apparent willingness and readiness of local institutions to
undertake an investment, the degree of complexity of a proposed project, the demonstration value, and
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various other elements that are said to contribute to the "implementability” or "bankability" of projects
are used as justification for undertaking certain investments. This should not, however, obscure the fact
that most of these justifications do not address the central goal, which is to improve environmental
conditions -- and hence the quality of life. Decision makers should therefore at least be offered a sound
analysis which presents them with consistent options on which to base their considerations.

1.12 In other words, it is necessary to consider both priorities and implementation at the same
time to obtain an overall view of the scope of the problem(s), the options to address the problem(s), the
implications of implementing alternatives (including their cost-effectiveness) and the expected outcomes.
This applies in particular to the desired level of ambient environmental quality.® The main constraints
in implementation arise from a general lack of financial and above all institutional capacity rather than
from issues that are specific to particular environmental problems or potential solutions. This reinforces
the central message of the EAP to focus the limited resources that are available on those actions -
whether policies or investments or both -- that offer the greatest environmental benefit.*

1.13 Since the policy and institutional context may have a critical influence on the commitment
and resources devoted by private and public sector enterprises to solving environmental problems, it
follows that establishing an appropriate policy and institutional framework must be a central component
of the Action Programme if it is to achieve its goals. Many of the past environmental (and economic)
problems in CEE countries arose from a preoccupation with large investments, at a time when relatively
small, incremental expenditures and especially institutional, management-related, and other "software"-
type improvements were being implemented in the market economies. It is no surprise, then, that a large
number of studies are being carried out in CEE countries to redress the lack of attention to non-
investment related activities and detailed project preparation (see chapter IV).

1.14 The inadequate attention in the past to non-investment activities, the need to redefine and/
or strengthen institutions within and between different ministries, and the uncertainties brought about by
the major economic and social changes of the past two years, all contribute to the relatively weak capacity
to implement projects and also to absorb international assistance.

1.15 Tangible projects and specific investments nevertheless remain important, but they should
contribute significantly toward an agreed objective. Indeed, this report presents a range of concrete
actionable programs targeted at priorities such as, for example:

® reducing air emissions from specific types of industrial plants;
® implementing measures to reduce particulate/SQ, emissions in urban
areas, particularly those linked to the use of coal in the household and

service sectors;

® launching low cost/high gain programs in the "dirtiest” industrial sectors
(e.g. operation and maintenance, energy efficiency, auditing);

¥ See also the discussion on ambient environmental standards in chapter III.

4/ As chapters [V and V describe in more detail, most relevant decisions are taken at the enterprise and/or municipal level.
To focus on environmental priorities in that context, it is important to develop institutions that can collect the necessary
information to assess the contribution from various sources of environmental pollution and the costs for abatement.
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® protecting groundwater from wastewater discharges and hazardous
wastes;

® selected municipal wastewater treatment investments that offer the
prospect of achieving significant improvements in ambient water quality
at low cost; etc.

The Action Programme also includes specific elements relating to the maintenance of biological and
landscape diversity and other longer-term needs where immediate actions are justified.

1.16 This document does not contain a specific list of projects. On the other hand, the following
information is provided — extending the fundamental work carried out, for instance, under the Baltic Sea
Joint Comprehensive Environmental Action Programme:

@ an inventory of major pollution sources throughout the region (Annex 4),

® an extensive list of locations where environment-related public health
problems have been documented (Annex 1),

® an indicative description of the types of investments in different
(sub)sectors which would be most appropriate and cost-effective to
address serious environmental problems (boxes in chapter V); and

An inventory of the most vulnerable ecosystems, the sources of risk and appropriate measures is currently
under preparation.

1.17 By combining this information, numerous further "projects” should emerge.” More
importantly, though, the Action Programme can provide a framework under which CEE countries can
propose project concepts for inclusion in a separate portfolio of projects suitable for bilateral or
multilateral cofinancing. The purpose of such a portfolio is not to develop yet another "shopping list"
of potential pollution control investments. This would amount to a repetition of the past inefficient
practice of submitting proposals to central planning committees. Rather, the idea is to identify and
describe high priority environmental problems and to individually or jointly agree on an effective set of
solutions in the form of a mixture of projects and policies. The EAP provides examples of programs to
address important environmental concerns.

1.18 In other words, the EAP is meant to form the basis for consensus and a partnership among
Eastern and Western countries and institutions, as part of which CEE countries would undertake essential
policy and institutional reforms. At the same time, donors would make a commitment to provide
technical or other assistance to support these policy and institutional reforms, and contribute toward the
implementation of projects mutually agreed to be of high priority.

1.19 The EAP also discusses possible measures to address transboundary pollution — especially
for air. Although the long-distance transport of pollutants such as sulfur dioxide and nitrogen oxide --
the precursors of acid rain -- cause acidification problems across Central and Eastern Europe, from the
standpoint of human health, local sources of pollution pose the most serious risks. This situation need
not necessarily present a dilemma. From the perspective of Central and Eastern European countries,

3/ In this context, “projects" imply a package of investment, institutional and policy goals which together ensure the
achievement of specific high priority objectives.
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measures to address local pollution are likely to have the highest priority. However, by solving the local
and national problems, CEE countries will also reduce the transboundary portion of the sulfur and
nitrogen pollution by a significant amount. Progress in solving the remaining transboundary component
will depend on a Europe-wide consensus on priorities.

1.20 Why a Regional Approach? Each country in Central and Eastern Europe has its own
specific environmental problems, which reflect historical patterns of development and of the (mis)use of
natural resources. However, there is a strong thread of common issues which define the major
environmental challenges facing countries which are as diverse as Hungary, Lithuania and Ukraine.
These are the legacy of decades of central planning and policies under the former regimes. The common
issues may be summarized by the impact of certain interrelated but fundamental economic changes
associated with the transition to market structures which will affect all of the countries discussed in this
Action Programme. The most important of these are:

® large increases in energy prices, especially for solid fuels and for
household consumers. This will be accompanied by much higher prices
for other natural resources including mineral ores and quarry products.

® The gradual imposition of "hard" budget constraints on enterprises
together with a shift in their objectives from an overwhelming concern
to meet production targets to a focus on financial and efficiency
objectives.

® The progressive replacement of out-dated or inappropriate capital
equipment, mostly embodying technologies originating in the 1930s or
the 1950s, by more modern capital adapted to the relative prices,
technical expectations and environmental regulations of the rich market
economies.

® Large changes in the structure of economic activity., The historic
emphasis on investment and the production of heavy industrial goods in
all formerly socialist economies will give way to market pressures driven
by consumer preferences and incomes. Preliminary projections indicate
that this will lead to a relative growth in the output of services and of
certain industrial sectors -- e.g. food processing, paper and paper
products, chemicals and automobiles — at the expense of metallurgy,
machinery and construction materials. These changes are likely to mean
that industrial production will lag substantially behind the general
recovery in national income that will follow the successful conclusion of
stabilization and reform programs.

® The countries of the region are also characterized by a well-educated and
in some cases exceptionally skilled labor force, but a shortage of
management capacity and skills to implement projects in a decentralized
political system.

1.21 The similarities between the countries of Central and Eastern Europe in terms of the
general character of their environmental problems and the direction in which they are likely to change
over time are stronger than differences due to individual circumstances. Hence, a regional approach
provides an excellent basis for applying the lessons of experience in different countries and sectors, and
for developing an Environmental Action Programme,
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. Diversity among countries: The case of Albania

 Most of the countries. ot Central and Eastern E ac £ ty) ‘problems’ in .t rse of
- economic transformation and industrial restructurinig. | In this Action Programme, some of the most critical. .
;" problems identified are related to human health problems associated with emissions. from industrial ‘plants.’ .

1.22 The Environmental Action Programme in the Context of Ongoing Activities. It has
been stressed that the EAP is a framework document that complements the many programs and activities
that are being carried out in Central and Eastern Europe. As such, it is hoped that it will provide the
impetus for different countries to prepare their own concrete action programs, and assist in the priority
setting process of some of the major regional programs. Thus the EAP is designed to serve as a guide
for both Eastern and Western countries.

1.23 With reference to programs which received international support as part of the G-24
coordination process, the EAP tries to provide some balance in a few areas. This applies in particular
to two concerns which were identified in a recent assessment of three years of G-24 assistance to the
countries of Central and Eastern Europe:

® there was a tendency that air pollution has received a relatively small
proportion of the assistance in some countries, particularly emissions
from low sources (low stack emissions, vehicles);

® wastewater investments have tended to focus on large size plants, except
possibly in cases where transboundary pollution was an issue.

More generally, the EAP extends the Environment Sector Strategy adopted by the G-24 in their
Environment Working Group. In particular, it places considerable emphasis on the requirement that G-24
and other environmental assistance should reflect and support the recipient governments® own priorities,
and actively support the reform process. The table below shows the main areas of focus for some of the
G-24 countries and the EC (excluding international financial institutions).

Titonn Totvia | Uthuseis | Poland TEFR omany | Buigeds | Atbana
- dvvia _] o —
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II. CRITERIA FOR SETTING PRIORITIES

Setring environmental priorities involves choices. The damage to human health caused by poor environmental quality

is the first concern in the region — as it was in the West before the major environmental health threats had been

addressed. Initial evidence suggests that the following types of environmemal pollution have affected human health

in particular areas in CEE:

L Lead in air and soil from lead and zinc smelters and transport;

L4 Airborne dust from household furnaces, small-scale enterprises, power and heating plants, metallurgical and
other large plants;

L] Sulfur dioxide and other gases, especially in combination with dust.

Other health impacts arise from:

. Nitrates in water from inadequately maintained/designed rural septic tanks, feed lots and agricultural
enterprises, and inappropriate fertilizer application;

. Contaminants in food and water, especially where heavy metals or toxic chemicals threaten drinking water
supplies either directly or through poor disposal of hazardous/nuclear waste.

But human health is not the only criterion 10 set priorities. In certain areas, the following may be of major
significance;

L] productivity losses caused by damage or destruction of physical capital and natural resources, and
L the deterioration of or threat of irreversible damage to coastal ecosystems, lakes, forests and mountain
habitats.

Finally, priority might also be attached to low-cost/high gain measures to address issues of growing importance in
the medium-to-long term and where there may be a long lead time to effect changes.

Each country must decide how the resources can be best allocated to remedy the problems that it regards as having
the greatest priority. This will involve a combination of the following complementary measures:

L] better economic and environmental policies,;
. expenditures that are carefully targeted to projects with high benefit to cost ratios; and
® institutional development, including training, education, and exchange programs.

The Costs of Environmental Damage
Identitying the most serious issues and most affected areas
Focus on Human Health
Responding to the Problem:
Finding a balance between Policies and Investments

2.1 General environmental conditions in Central and Eastern Europe will eventually converge
toward those in Western Europe and North America. This convergence might take several decades.
Thus it is the path to achieving this objective that is at issue, not the goal itself. This path is determined
by priorities established along the way -- either by design or by default. Setting priorities is basically
a process of ranking future actions, such that the things to be done first will achieve the greatest gain
relative to given objectives and available resources.

2.2 The principal analytic criteria to establish priorities for environmental action arise from the
following questions:
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)] What do people care about? (a set of normative judgments
reflecting basic social and humanitarian objectives which define the .
priorities assigned to various aspects of the quality of hfe in a
pamcular country both now and in the future)‘ :

Gi) - What dre the most serious enwroumental problems l'n Iight of these S
 value judgments? -This requires an estimate of the costs of

environmental damage (or the benefits of environmental protection o

and remednatlon) relatwe to’ the stated socnal and economlc-
objectives.? - e

(i)  Whar are the most gﬂiciem ways to achteve dmrem enviromnemat

_ St goals? R L S S L. e

Both the costs of environmental damage as well as the cost-effectiveness of the solutions will vary
considerably over time, and so will environmental priorities (see Box).

23 This chapter first describes some of the tools with which to identify which are the most
serious environmental problems (i.e., assessing the costs of environmental damage), then applies these
concepts by providing an initial overview of the most serious types of problems. The description is still
incomplete with regard to information on the former Soviet Union whose newly independent states joined
the "Environment for Europe" process somewhat later. The chapter then focuses on human health as a
particularly significant short-term matter of concern, and concludes by making recommendations on how
to balance different actions to achieve the desired environmental objectives in the most efficient manner.

The Costs of Environmental Damage

2.4 The economic and social costs of environmental damage are usually divided into three
broad categories:

Costs to human capital and productivity (Health Costs). Human welfare
and productivity are reduced by sickness and premature mortality caused by
degradation of air and water quality and by other environmental risks.
Pollutants can cause health problems through direct exposure or indirectly
through changes in the physical environment. To assess the health
consequences of environmental damage in Central and Eastern Europe it is
necessary to rely for now very much upon epidemiological studies from
OECD countries since there are relatively few local investigations which
control adequately for the contributory influences of factors such as smoking
and diet.

—
[

In this context, the signing and/or matification of international obligations such as those mentioned in chapter I represents
a priority eriterion in itself.

[
g

The costs from actual environmental damage and the costs due to man-made (e.g. nuclear accident or species extinction)
or natural (e.g. earthquakes) disasters are captured in the same framework. They are both expressed in terms of the
willingness to pay either to avoid/remedy the damage or to reduce the probability of an accident (see also para. 2.4),
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The analysis in this report highlights air. . .
pollution, especially that due to particulates,
as the first priority on the environmental .
agenda for Central and Eastern Europe.:
- However, environmental priorities will changa -
as the policies, structural changes and:’
investments discussed in this report mitigate
some environmental problems and - maki
: others worse.

Prelrminary analysrs suggests that sal
pollution " will dramatically improve: _as
consequence of higher energy prices, the fall
in the output of the metallurgical sector; and;:
better environmental controls linked to.
investment in new capital equipment. For.
water pollution, the praspect is much less
rosy. Over three quarters of BOD emissions
come from municipal (household) sources, so
that general progress in raising the dissolved - :
oxygen level of river depends upon better
municipat sewage treatment, which will be:.:
very costly and cannot be financed from the
investment resources currently avaitable to
either  national . or local governments.
Discharges of heavy metals and chemical
poliutants are largely an industrial problem

- and  depend on suitable industrial pre-
treatment: investments which are not
necessarily amenable to simple policy
changes such as higher energy prrces or even
poliution charges. :

The projections discussed in this report.: ...
suggest that the output of the food .. .
processing, wood products, paper and

- chemical industries -- all significant sources -
of water pollution - will grow much faster ...
than that of the building materials, metallurgy.: .
and electricity industries. The balance of
industrial emissions will, therefore, shift
towards water pollution and away. from arr it
pollutron. : -

How environmental priorities may avolve over time

i1 unless tow was
o very_ qurckly

-Th_e benefits attached”  to
. environmental damage will also evolve. As
~ the worst of the health problems associated

", With gif pollution are addressed; the amenity’
-benefits of a.clean environment will gradually
move to the center of the stage. This will

The effér_:fs “of industrial chandé_ on the
disposal of solid wastes is mixed, since there

. will be a decline in the total volume of such
i wastes prrmarrly due toa decline in mrnmg o

: 'problems in dealing with hazardous wastes: .
_technolor;u_a; _a_re _a_dopt_ed _

As_ lrvmg standards begrn to recover both the-_
“size and use of the autornobile fleet are likely'
to grow rapidly which will lead to increasing:
problems. of photochemical smog and ozone
. exposure;” The volume of municipal waste

will also rise rapidly as consumers begin to

expect ‘packaging standards equivalent to.’
.those m Western Europe.

reducing

focus attention on improving water’ quality
for: recreational . purposes (i.e. . sewage

... treatment), or better visibility (L.e. addressmg o
_ _the problem of vehicle: emrssrons) :

L These . conside_rations suggast.- that_-' ‘the

primary focus of enviranmental policy will

shift over the next decade from air pollution :

from stationary sources towards . water

pollution: from both industrial and municipal -

sources, - towards vehicle emissions and
towards - the .management of - solid . .and
hazardous wastes.

" The numerous 'studies being carried out in
preparation..for the Environmental’ Action”

Program for Central and Eastern Europe have

--heen desrgned to provide a solid analysis of
“‘these - issies and identify 'the most

appropriate short-term measures in light of

~the anticipated longer-term developments.

Losses to physical and natural capital (Productivity Costs). Environmental
degradation reduces the productivity of natural resources and physical
capital. Destruction of natural resources can disrupt natural services such
as water cleansing, stability of river banks, or oxygen generation. Water
pollution damages fisheries; excessive levels of ozone lower crop yields;
water salinity causes corrosion of industrial plant and equipment and of
infrastructure; acid rain leads to acidification of soil and water, thereby
damaging forests, reducing timber yields and causing fish death in large
areas of Europe; soot, smoke and acid pollutants lead to higher levels of
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expenditure on the cleaning and maintenance of houses and other buildings.
To the extent there may be productive uses of plant and animal species as
well as ecosystems (e.g. wetlands and grasslands) that risk damage or even
extinction, this also represents a (potentially very high) productivity cost of
environmental degradation.

Irreversibility and loss of environmental quality (Amenity Costs). A clear
view, a pristine lake, a mature forest, and clean and quiet neighborhoods all
add to the quality of life. People are willing to forego expenditure on other
goods and services in order to protect endangered species and ecosystems,
and enjoy the benefits of better environmental quality either for themselves
or for future generations.

These costs may impede sustainable development, in that current generations do not "meet their needs
without compromising the ability of future generations to meet their own needs" .’

25 While figures for the total cost of environmental damage are often quoted for various
Central and East European countries (ranging from 2-10% of GDP), these are rarely based on a
systematic and well-founded assessment of such costs. An initial review of the estimates which have been
produced for Poland suggests that losses due to environmental damage might have amounted to 3-4% of
GDP in the mid-1980s, an amount which is 2-3 times the relative magnitude of comparable costs in
Western European countries. The most important single component is thought to be the damage to human
health caused by air pollution, especially exposure to high levels of particulates. Productivity losses due
to high levels of water salinity (caused by discharges from coal mines) and BOD in the country’s major
rivers are the next most important element®, followed by the loss of amenity associated with poor air
quality in urban areas.

2.6 Similar studies have not been carried out for other Central and Eastern European countries.
However, there exist a number of studies demonstrating that health damage is the primary cost of
environmental pollution even in some of the wealthiest OECD countries, where the gross forms of
environmental pollution still found in parts of Central and Eastern Europe have been mostly eliminated.
A recent study commissioned by the German Government suggests that the costs of health and related
damages in Germany exceed those of material, forest or biotope damages.® It is therefore plausible (but
still subject to confirmation) that damage to human health is also likely to be the most important
component of the losses caused by environmental degradation in Central and Eastern Europe, especially
as some of the worst forms of pollution still exist that have been solved in the West 20-30 years ago.

2.1 The costs of reduced productivity of natural resources and physical assets are much more
unevenly distributed. Discharges of saline water from mines are a serious problem in Poland and a small
part of the Czech Republic. In the mining areas of Ukraine, the dumping of mine and washery waste
and acid mine drainage are serious problems. Material damage caused by exposure to particulates and
acid pollutants is a significant problem wherever there are high levels of air pollution, but this is

3/ The general principle of sustainable development adopted by the World Commission on Environment and Development
(Qur Common Future, 1987).

4/ The effects of heavy metals and micropollutants are also potentially significant.

5 Klaus P. Masuhr et al., Identifizierung und Intemnalisierung externer Kosten der Energieversorgung. Studie im Auftrag
des Deutschen Bundesministeriums flir Wirtschaft (Prognos Institut, Basel: Juni 1992).
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necessarily very closely correlated with the health damage caused by such air pollution. Loss of
agricultural productivity due to soil contamination, salinization and forest damage is a significant local
problem in several countries (e.g., Kalmuckia in Russia), but the overall economic loss may be smaller
because it is possible to replace the lost output from other sources. Forest damage, damage to fish stocks
as well as other effects on the ecosystem have been valued quite highly in both Western and Eastern
Europe. Results of research conducted in the framework of the Convention on Long-Range
Transboundary Air Pollution of the UN-ECE show that the level of current acid deposition should be
reduced to avoid further depletion of forest soils and surface waters in large parts of Western and Eastern
Europe.

2.8 Little is known about the ameniry value of a better environment in Central and Eastern
Europe. There is active support for measures which deal with severe local pollution, especially if this
is seen as jeopardizing the health of those living in the neighborhood of the emissions, but it seems that
the economic problems associated with the transition to market economies have lessened the general
priority attached to diffuse environmental problems. Thus, amenity concerns may become more
important as the most severe forms of pollution are dealt with but they should not be a primary
consideration in establishing priorities for environmental policies and investments in the immediate future,
except in the few instances where there are risks of irreversible sacrifices now. In general, the
maintenance of healthy and diverse natural ecosystems and human-made landscape should go hand in hand
with air and water pollution improvements to increase the effectiveness of such clean-up measures.

29 The intrinsic values of both health risks and risks to ecosystems are implicit as part of the
policy making process. In such a process both costs and secondary effects (e.g. employment) of a policy
decision are weighed against the benefits in terms of physical changes in the environment or reduced
(short term or long term) risks. The ultimate "willingness to pay" for different environmental concerns
(e.g. water or air pollution) and types of health risks (e.g. bacteriological or chemical induced risks,
chronic diseases or genetic effects) is therefore only expressed during the policy process itself. What this
Action Programme therefore recommends is a transparent and consistent process in which the problems
to be addressed are clearly described, and the costs and benefits of different solutions openly debated.

2.10 There are certain rules that may assist policy makers in taking a decision. As several
environmental problems are sometimes related to the same cause (e.g. energy use or the use of certain
minerals), there are a number of measures that will tackle several problems at the same time (e.g. energy
conservation or improving the efficiency in production processes in the metal industry). Often, end-of-
pipe measures are related to just one environmental problem (e.g. water purification, dust collectors), but
structural changes (e.g. in energy use and fuel mix, restructuring of industrial processes, and
improvements in the quality of products) will have an influence on several environmental problems
simultaneously and could therefore be given priority. A major advantage of such structural measures is
that they not only reduce emissions but also reduce the need for inputs (e.g. of energy and materials) and
therefore have a financial payback. A good example of a measure that reduces both (dust and SO,
related) health risks, acidification and (saline) water pollution, and greenhouse warming is a reduction
in the use of coal.

2.11 Another rule that can be used in priority setting is that it will always be more expensive
to clean-up or mitigate environmental problems once they have occurred than it is to prevent them. For
example, in the long run it is cheaper to prevent soil pollution by producing less waste and carefully
managing the waste, than it is to clean up contaminated soils. Moreover it seems hardly sensible to clean
up the soil when the waste stream is not yet under control. Efficiency improvements in mining and
industry - leading to a reduction of losses -- and the application of stricter rules in waste management
will be more urgent then a general soil clean-up program.
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2.12 The willingness to pay on the part of local beneficiaries for long term and transboundary
external effects will generally be much lower than the willingness to pay for short term and local effects.
For example, it may stand to reason to give higher priority to short term health risks in hot spot areas
than to long term effects to ecosystems. However, the two extremes -- local versus transboundary effects
-- do not necessarily need to be inconsistent with one another. Measures to reduce emissions and local
damage in hot spot areas can also bring about positive transboundary effects. (Chapter VI discusses this
issue in more detail.)

Identifying the most serious issues and most affected areas

2.13 The evidence of environmental damage in Central and Eastern Europe is mixed, and there
is no doubt that there are several locations with problems of unique and major proportions. However,
in many respects, Central and Eastern Europe is no different than most other areas in the world: air (and
to a lesser extent water) pollution is largely confined to mostly urban areas exposed to emissions from
industries, power plants, and home heating and transport. At the same time, Poland, Ukraine, and
especially Russia, contain some of the world’s most extensive natural areas that are virtually untouched,
yet are also highly sensitive to pollution.

2.14 From a long-term perspective, it is

Portralt of a Regional Hot Spot: ~ worth keeping in mind that some of today’s "hot

The Mining Districts of Northem Bohemia

L Five-to-éight-fold- ihcreasq in rf\ortalitv from
respiratory = causeés among . 1-12° month old

spots” in Central and Eastern Europe already had
environmental problems in the early part of the
century. What we are observing in some areas is

a traditional (though often exacerbated) pattern
associated with old industrial areas, implying that
the experience in the rich market economies -
both positive and negative experience -- may be
quite useful in guiding CEE countries. Central
planning under the former regimes only
perpetuated and exacerbated the old patterns,
preventing successive adjustments from taking
place as occurred in the market economies.

" newborns in the areas of highast ambient dust and:
50, levels,

® Increased - rates.-of low  birth  weight and
congenital anomalies among newbofns. '

L Allergies énd respiratory diseases more prevalent
among school children than in the rest of the
Czech Republic.- ' E o v

® Children temporarily removed from the area to’
" attend "nature school” in an unpoliuted area show

immediate evidence of improved red blood cell

count which réverses when they return home. =

2.15 Air Quality. Air pollution is
potentially the most serious short-to-medium term
environmental problem for human health, It is
also one that has received relatively less emphasis
in the environmental expenditure programs of
Central and Eastern European countries. From a
health perspective, polluted air is more difficult to
avoid than polluted water. Thus, any country
which has zones where ambient air quality could affect human health will tend to have evidence that it
has affected human health, and the more people live in the zone, the greater the public health
significance. Nor can man-made structures and nature "escape” the pervasive character of air pollution.
This emphasizes the point that what matters first of all are exposures to pollutants, and that one should
work backwards to the emissions responsible for the most damaging exposures. Exposure to pollutants -
- as expressed in terms of ambient environmental conditions -- varies greatly from location to location,
depending on geographical and meteorological conditions and the extent to which point-source emissions
are dispersed. Annex 3 [a map is currently in production] shows the locations where ambient exposures
to two of the principal air pollutants -- particulate matter and sulfur dioxide -- exceed annual average
ambient standards of the European Communities.

® Increased all-cause mortality and lung cancer
mortality among both men and women compared ..
: .10 the Czech Republic as a whole,. . -
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2.16 In many towns and cities -- especially in coal producing areas -- a major portion of the
population is affected by the particulate and gas emissions from thousands of "low stack” sources -- small
coal stoves used in homes for domestic heating, and smali- and medium size enterprises burning coal for
space heating and process heat. This is the case particularly in the Sulfur Triangle region covering Upper
Silesia in Poland, Northern Bohemia in the Czech Republic, and the eastern part of Germany (Saxony).®
Local heating and home furnaces tend not to have any pollution control systems, while large factories
most often do for particulates. In Katowice (Poland), for example, 46% of soot and dust emissions come
from low stack emissions of high-ash coal. In the republics of the former Soviet Union, the availability
of natural gas has brought about much more progress towards solving the low stack problem in the major
cities, though not in smaller towns located in coal producing areas.

2.17 In the Sulfur Triangle area, there [~ ' ; " .
are in addition hundreds of larger sources of s__'.:_Pofb‘dt ofa Town at the cmﬁ“m --0'-'?‘_""': .
pollution (primarily energy and metallurgical | Sources of Exposurs: Copu Mica, Romanis ...
industries), and the air shed is influenced more or
less uniformly throughout the region. This has

" Dust'and Gasas Pulmonary function was studned
in. 371 children aaed 7-11 and compared w:th

been the typical “disaster scenario” often |- controls:
described as Eastern Europe started to opentothe |. ® .. 30.2% exposed children versus 10.0%
West. It is also what most frequently has been i cOﬂ:fOt'S haf? fe;iuced lung’ fUﬂcﬂoﬂ (peak

H i " expirator Qw);
referred to as a regional environmental “hot | [ - TRCHT T, v had reduced lung-
spot". Average annual concentrations of | function (forced explratory capacnty)
particulate matter and SO, in the Sulfur Triangle
exceed 35 pug/m® and and 50 ug/m®, respectively. | Lsad. Psycholagtcal testing was carried out on the _
Average daily concentrations during smog | same sample as above, as well as a group of 12

episodes and in busy urban areas have reached | VYear-old children. This was done because high -

3 3 s lead exposures to children affect neuro-behavioral
1,200 pg/m’ and 650 pg/m’, respectively. responses, including IQ:  Approximately 30% of

children are expected to test "weak or very weak,”

2.18 ) Three other areas in Europe stand - which means below the first standard deviation of -
out as regional hot spots due to large | the "normal® distribution on each of the following
concentrations of heavy industry: The Donets and | . tests: Instead, 73% tested weak or very weak on

Southern Dniepr basins in Ukraine, the Middle | the !Q test; 58% on the concentration test; 52%
Volga region (Nizhnii Novgorod oblast, Samara “on the learning test; and 60% on the memory test.
Volgograd) and the Ural region (Sverdiovsk, ; a B
Chelyabinsk, Perm Oblast/Bashkir Republic).
These areas are shown in Maps 1 and 2.7

2.19 In general, however, hot spots are local, not regional. It is more common to find small
districts or towns such as Borsod County in Hungary or Copsa Mica in Romania which are reminiscent
of "rust belt" areas in North America (Pittsburgh/Allegheny County, Gary), or Japan (Kitakyushu),
These are old industrial areas where the nearby population is exposed to emissions from a confluence of
point sources whose influences on air (and water) can largely be distinguished from one another. The
problems are especially acute in the case of metal smelters and lignite power plants emitting heavy
pollutants such as metal dust, soot and particulates which tend to settle near their sources. Many of the

6/ The "Black Triangle” is defined as an area which consists of Central-European brown coal basins, formed primarily by

south-western Poland, the north-western part of the Czech Republic, and the south-eastern part of the Federal Republic
of Germany.

bl In the northern parts of Russia, sulfur dioxide emissions cause a variety of damages in urban areas. Nordic countries have
indicated a willingness to cooperate with Russia to reduce environmental problems in particular in the Kola area.
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old industrial areas are associated with specific industries, such as steel production (and associated supply
industries), and the economic and social fate of those areas is now closely linked to the economic viability
of those industries.

2.20 Finally, some of the most dramatic environmental health problems have emerged in
locations where "bad town planning” has augmented the impact of emissions from a single point source.
Bad town planning simply means that housing or farms have been put right next door to an offending
plant with no cordon sanitaire to protect them. In such cases, an effective environmental action strategy
may be to close the plant, eliminate/reduce to safe levels the emissions, or abandon the housing/farms.

_ Bulgarla

and hydrogen sulfide comes from a single smoke
stack at a fertilizer plant. High-rise apartments and
other settlements had been built right up to the
plant gate, thus maximizing the opportumtnes for
exposure to these emissions..

. 50% of chuldren from Dimitrovgrad had
below normal height, weight, and chest
expansaon for their age.

. Lung funt:tion was also compromised in
Dimitrovgrad. (By . age - 14, "forced
expiratory volumes” _averaged
approxirnately 25% below a contral group
of ‘children from an unpolluted town.)

children‘s. developmental  status - in
Dimitrovgrad, compared to the control
* town, -Whereas 72% of control children
had narmal development, in Dimitrovgrad
only 18% of children were so classified:

" Portrait of "Bad Town leing" Dimitrovgnd L

Thnck acrid effluent contalmng hydrooen fluonde-- :

LJ Aﬁ'i overail.-assessment was made of

2.21 By - recognizing a variety of
exposure scenarios other than "regional hot
spots”, it is possible to broaden the range of
actions to be considered in developing an
environmental strategy. Whereas regional hot
spots are best addressed by remediation and
investment strategies for the energy and
metallurgical sectors, dozens of other locations
may need to be addressed on a case-by-case basis
(see chapter V).

222 In identifying factors to be taken
into account in setting policies, a very important
issue is that of intermittent peak exposure levels
(rather than average exposure over the year). In
Katowice, Poland, for example, maximum 24-
hour ambient concentrations of black smoke in the
winter heating season exceed EC standards more
than six-fold. It is worth noting, though, that a
London smog in 1952 (which reportedly cost the
lives of almost 4,000 people) exceeded the current
EC standard more than ten times; and that current
EC standards are frequently exceeded in many

Western European cities during peak smog
periods, which has led to the enactment of special
smog alert and smog control measures. One implication may be that, in the short run, CEE cities need
better systems for dealing with air pollution emergencies as well as general emission controls.

2.23 During the past several years, air pollution in many areas in CEE has been decreasing.
In the former Soviet Union, air pollution in major cities is reported to have declined by 10% during the
1980s, and the nationwide reduction in emissions in Poland has been 20-30% over the past three years.
In certain urban areas, pollution levels dropped even more. It is, of course, difficult to identify how
much of these reductions is attributable to improved pollution controls and/or long-term economic
restructuring, and how much is due to temporary declines in production. The discussion in chapter III
sheds more light on this question.

2.24 Air pollution also leads to acid rain, which is caused primarily by SO, and NO, emissions
from power plants and the growing fleet of motor vehicles, and which leads to damage to forests and eco-
systems of lakes. The impact of acid rain, however, is not straightforward, as it depends on climatic,
biological and geological conditions which determine patterns of rainfall and the capacity of the soil to
buffer acidity in the rainfall. This may have important implications in setting priorities for cleanup of
transboundary air pollution. Clearly, in some areas of Europe, acid rain has had a serious detrimental
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effect on forests and ecosystems, and rapid action may be warranted. This is particularly true where soils
are less capable of buffering acid depositions.

Figure 1
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Figure 3
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2.25 The high use of Coal and Lignite in certain countries. Coal is one of the major causes of

harmful dust and gas emissions, reflecting the heavy reliance upon that source of fuel in Central and
Eastern Europe (75% of total primary energy supply in Poland, 24% in Hungary, 19% in OECD
Europe). Figures 1-3 (detailing patterns of fuel consumption by sector calculated in tons of oil-
equivalent) show that, while coal is an important fuel in CEE industry, the EC average is not significantly
different except for CSFR. On the other hand, the reliance upon coal by households and the service
sector is far greater than in the West -- 63% in Poland, compared to less than 5% in Western Germany
and Spain.

2.26 The data on coal consumption in Central and Eastern Europe in the figures understate the
extent of the damage caused by reliance upon coal, because poor quality brown coals and lignites --
typically with high levels of ash and sulfur -- account for a much higher proportion of CEE coal use than
in Western Europe. A strong preference for domestic energy resources prompted the CEE countries to
develop reserves of brown coal and lignite during the 1960s and 1970s when the market economies were
turning away from coal towards first oil and then gas. As a result, brown coal and lignite represented
more than 75% by weight of total solid fuel consumption for Bulgaria, CSFR, Hungary, Romania, and
the territory of the former Yugoslavia in 1989, though the shares measured in terms of tons of oil-
equivalent are, of course, much lower because of the low calorific value of the solid fuels concerned.
Even for Poland and the USSR — both countries with large reserves of hard coal -- these shares were
32% and 28%, respectively. In contrast, the highest proportions of brown coal and lignite in total solid
fuel consumption in Western Europe were 58% for West Germany and 45% for Spain, while for most
countries the share was less than 10%,

2.27 The pattern of relatively heavy reliance upon coal, especially for household and other small
scale uses, combined with a poor average quality of the coal consumed, lies at the root of the urban air
pollution problems in many parts of Central and Eastern Europe. In particular, it is emissions from the
low chimneys, or "stacks", of households and small-scale enterprises that are especially harmful to health.
Indeed, the minimum damage costs from high and low stacks emitting air pollution has been estimated
as follows in Poland (Table 2):
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Table 2: MINIMUM DAMAGE COSTS FROM HIGH AND LOW STACKS (Households)
EMITTING AIR POLLUTION

Source 30, Particulate Matter NO,
USS$ per ton

High Stacks 265 60 180

Low Stacks (Households) 650 720 460

Assumptions: The majority of low stack emissions take place in urban areas. About 24% of emissions of 50, and NO,, and 45%
of particulate matter from low stack sources are deposited in urban arcas. High stack emissions are assumed to be fully dispersed
and s0 to be either exported or deposited uniformly over the country. In the case of Poland, this implics that about 5% of high
stack emissions arc deposited in urban arcas. High stack emissions cause primarily forest and agricultural damage. All damage
to health and buildings has been assumed to occur in urban arcas, and all damage to forests and agriculture has been assumed to
occur in rural areas. Monetary damage functions have been assumed to be lincar functions of deposition above the critical load,
so that the marginal value of a ton of avoided deposition is the same wherever the reduced deposition takes place.

Source: Environmental Assessment of the Gas Development Plan for Poland (World Bank)

The example of West Germany shows that given appropriate equipment and good maintenance -- neither
condition being satisfied in most CEE countries -- it is possible to burn lignite and low grade coal in
power stations and some large industrial plants without causing significant pollution problems. However,
the only way of controlling pollution from burning coal in smaller boilers and open grates is to require
the use of expensive smokeless fuels. This undermines the economic attractiveness of using coal, so that
most households and small or medium sized enterprises will prefer to switch to electricity, gas or
petroleum products if possible.

2,28 The importance of emphasizing the household sector in the affected countries is clear from
this analysis, especially in the context of public financing. As described earlier, the target area for this
kind of intervention is particularly the Sulfur Triangle. For the power sector, the main issue is to identify
least-cost approaches to environmental improvement in the context of overall power system planning.
As identified above, however, the immediate health impacts of emissions from the "high stacks" of power
plants are probably much less serious than for those from households, so that the latter should be the
major focus of public expenditures to mitigate air pollution in the worst affected areas.

2.29 Other Energy-related Sources of Pollution. Finally, there are various other aspects of
energy use which have an impact on environmental pollution. In particular,

® relatively heavy reliance on low-grade Russian fuel oil (3% sulfur)
generates sulfur and particulates in the air;

] natural gas has been allocated to industrial use as feedstock (such as
for fertilizer production), rather than to households and small-scale
enterprises as a fuel. Bulgaria, for example, did not distribute
natural gas at all to households but nevertheless had a very high
national consumption level. The gas was used to produce fertilizers
at a price equivalent to about 10% of the world market price.

2.30 Water. As in Western Europe, many rivers in Central and Eastern Europe are seriously
polluted downstream of major urban areas, especially with organic waste (BOD), and probably heavy
metals and micro-pollutants from the discharge of industrial and municipal effluent which has been only
partially treated or not treated at all. However, few of them are biologically "dead" and, in general, their
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Ragional Environmental Programs

The Baltic Sea Joint Comprehensive Environmental Action Programme was developed by a Task Force on

the basis of the Baltic Sea Declaration adopted by the Prime Ministers of the countries in the catchment area

at a 1990 conference in Ronneby, Sweden, and preliminarily approved at the Diplomatic Conference on the

Protection of the Marine Environment. of the Baltic Sea Area held. in Helsinki in:1992. - Initial work has
" provided information on 132 "hot spots®™ ‘which involve point and rion<point sources; the Programme also’ |

deals with wetlands, agricultural mn-oﬂ and atmosphenc deposmom The twenty-year Programme has been :

i bemg developed in a fnrst phase.' with financial . xupport from the Commassnon of the European o
* Communities, the Global Environment Facility, the European Bank for Reconstruction and’ Development. the |
. 'United States Agency for International Development, the governments of Austria and The Netherlands, and
" The World Bank. Thhere is also a series of technical and institutional: activities and an applied research
" program, which should lead to. the ‘éreation ‘of an international ‘accident alert ‘system, a strengthened: ..
monitonnq system, and longer-term, improvements in environmental management and scientific knowledge: -
in the region. A-separate grant from the Global Environment Facmty will contribute to the formu!atnon of
a long-term management plan for the Danube delta. :

The Black Sea Environmental Management Programme has been initiated in conjunction” with the Global
Environment Facility and other donors in cooperation’ with the littoral states -- Bulgaria, Georgia, Romania,
the Russian Federation, Turkey, and Ukraine. The program’s main purpose is to identify ‘the principal .

- sources of pollution of the Black and Azov seas, which has resulted in extreme eutrophlcatlon and a drastic
decline in fush populatlons and bnodlversnty

The Black Tr/angle Envlronmental Programme was estabhshed in August 1991 by the env:ronment ministers
of Poland, Czechoslovakia, and Germany. The Commission of the EC later became the fourth official
partner, To date, a framework plan has been endorsed, a Programme Coordination Unit established in Usti
nad Labem, and a joint air monitoring system is being established. . ‘

problems are probably less severe than for the rivers passing major industrial centers in Western Europe
up to 20 or 30 years ago.

2.31 While attention has been focused on (large) point sources of water pollution such as
industrial plants (including intensive livestock enterprises) or municipal facilities, it is important to
remember that non-point sources (especially storm and agricultural runoff) probably account for the
majority of discharges of BOD, suspended solids and nutrients into rivers and lakes. Estimates for the
rivers draining into the Baltic Sea put the share of non-point sources at a minimum of 50 percent®.

2.32 Municipal Water Supply. In Western Europe, safe drinking water is usually amply
available and the high level of drinking water treatment provides satisfactory protection to avoid major
outbreaks of infectious disease. In Central and Eastern Europe, however, there is much more wasteful
use of water (due, in part, to low water pricing) and less drinking water treatment, and growing amounts
of investment may be required to ensure the supply of acceptable drinking water. Moreover, there
remain frequent shortages in a number of CEE countries.

8/ U.S. estimates put the share of non-point sources prior to the implementation of the 1972 Federal Water Pollution Control
Act at 57 percent for BOD and greater than 80 percent for solids, phosphorus and nitrogen. (L.P. Gianessi & H.M,
Peskin, "Analysis of National Water Pollution Control Policies: 2. Agricultural Sediment Control”, Water Resources
Research, Vol 17, August 1981.)
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2.33 In general, municipal water supplies
in most CEE countries have been safe enough
from a human health perspective to not cause
major outbreaks of infectious disease. This is
mostly due to the adequate level of disinfection
(chlorination), but it is also a reflection of the
temperate climate as well as the widespread
reliance on bottled water. Nevertheless, safe
drinking water is not generally assured. Thus,
there has been an epidemic of waterborne

Paucity of availabln data

Human exposure to contammated water in Central

and Eastern Europe: is not confined ‘to nitrates.’
- ‘There are’ many ‘locations in which levels of
i Ghigrinated.” pestmldes, PCBs, mutagens. argenic. .
-and . heavy . metals  are | "unacceptatile®. -
-Unfortunatefy with  the exceptzon of .arsenic. ..
-, paflution, it is not clear what the epidemuologuc-
. significance of these other exposures really is. The
Ifé:-t:ountnes of. Centra3 and Eastem Europe have $0

hepatitis A in Riga (Latvia) as a result of a
temporary lack of coagulant to treat drinking
water from the Daugava River.® There is also
evidence of infectious disease problems from
contaminated water in St. Petersburg, Murmansk
and Volgograd (in the Russian Federation, 60%
of the population is believed to be exposed to
unsafe drinking water). It is difficult at this time
to assess the severity in CEE of water pollution
due to carcinogenic substances (e.g., chlorinated pesticides).
documentation on the basis of established scientific principles.

. - inconclusive. Thus, chemical ponutlon probtems in.
- water:, cannot: be given:--the' same" . priofity. - as -
_ anrbome expasures where thare is clear ewdence
of human health |mpact R

The problems still require careful

2.34 Municipal Wastewater. The major types of water pollution in urban areas are organic
wastes (BOD), nitrogen and phosphorus compounds, and suspended solids from municipal sewers, and
to a lesser degree chemical wastes from industry.” To the extent that municipal wastewater treatment
plants are available (in Poland, for example, at least a third of the sewage continues to be discharged
without any treatment), they tend to be overloaded, improperly maintained and managed, or bypassed.
All three Baltic countries have had to close beaches in recent years to prevent the spread of infectious
diseases due to inadequate sewage treatment in adjacent settlements.

2.35 In the past, many large enterprises traditionally pre-treated the wastewater they discharged
into the municipal wastewater systems. Today, as firms are split up and privatized, the costs of industrial
pre-treatment are felt to be high, and there is a risk that increasing amounts of industrial discharges
(heavy metals, chemicals, PCBs, etc.) will flow directly into municipal sewers which are not equipped
to handle such wastes. On the positive side, the change in water price systems and collapse/restructuring
of industry often diminish the earlier overload of existing facilities. Also, due to past design traditions
(e.g. oversizing), a significant portion of uncompleted treatment plants represent unnecessary excess
capacity. The major issues therefore are: (i) to ensure that industrial wastes are (pre-)treated separately;
and (ii) to find innovative, cost-effective wastewater treatment measures depending on site-specific
features; and (iii) to redesign the partially constructed but not completed treatment plants (depending on
the level of completion and other factors).

9 There has also been a reported outbreak of milk-borne dysentery based on contaminated water in Jelgava, Latvia,

10/ Heavy metals and micro-pollutants could represent a serious problem, too, though they are not usually captured because
of limited measurement capability. On the other hand, even in those countries that possess advanced instruments, there
is a lack of funds to use them properly. Western experience shows that it is very difficult and expensive to
measure/identify all the micro-pollutants and their impact. Micropollutants are best dealt with at the source,
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Nitrates in Drinking Water in Romania

In 14 districts (Mehedinti; ‘Dolj,...Ont, : Telearman,

methemoglobinemia is very incomplete around’ the
country, so it is difficult to accurately provide case
numbers.. Some insights into the impact may be gained:
from a special study of children in high nitrate areas in

in the study area had elevated methemoglobin in their
blood. In 1991,

- methemaoglobinemia, -
associated with diarrhea. In total, there were 9 deaths,

only 1-2 deaths. from methemaglobinemia per year
were routinely reported from Mehedinti and Dolj in 2
rate .of 5% ‘would potentially ‘make a significant

methemoglobinemia was.a common problem,

Elevated nitrate levels are found in local water supplies

in alt but 2 of the 41 districts of the country. -
According to a 1990 survey of water supplies in 2474
rural locations around the country, 7.1% were above
200 mg/ft, 10.1% were between 100 and 200 mgh, .|
-and a further 19.1% were between 45 and 100 mgA.:

Calarasi, Constanta and” Bucuresti-SAT in the South;
--Tulcea, Braila, Galati, and Vaslui in the east; Botosani;
~_and Suceava in the northeast; and Satu Mare in the .
‘northwest), more than haif of the ‘water supplies
exceed the standard of 45 mglt ln thesa dnstm:ts up";:-{'-.

methemoglobmemla annually: Reportmg_of deat_h from__ ’

the Mehedinti/Dolj area. In 1989, 55% of the children

‘there 'were 181 cases of .
including 35 - which were

. for.a case-fatality rate of 5%, This is a much higher -
rate than would be implied by routine reporting, since
years preceding the study. Furthermore; a case-fatality -

“contribution -to infant mortality in any district where -

2.36 Rural Water Supply and
Wastewater, Agricultural and Non-Point
Source Pollution. The problems in rural
areas are quite different and potentially more
serious from a human health perspective.
Nitrate pollution, in particular, affects a large
part of the rural population (about 35% of the
total population of Poland, Czech and Slovak
Republics, Hungary and Bulgaria). In Borsod
County, Hungary, for example, nitrate levels
are twenty times Western standards, and in
about ten different regions in Bulgaria, an
average of 35-45% of the population is
exposed to elevated nitrate levels. One of the
primary adverse health effects is
methemoglobinemia'' ("blue baby
syndrome”) which is life-threatening for
infants. Recent preliminary evidence suggests
that careless and unsatisfactory disposal of
wastewater (e.g., septic tank runoff close to
village wells) may be contributing significantly
to the nitrate problem. The next major
sources of nitrate pollution are agro-industries
(e.g., pig farms/feed lots), and of course the
runoff from inappropriately applied fertilizers
(too much applied at once -- frequently at the
wrong time of year). In all of these cases,
the solutions will depend critically on
education, training, and awareness building at
the local level.

2.37 However, leaching of nitrate in agricultural soils is much more widespread in Western

Europe, as shown in Map 4. In several countries in Western Europe, a high concentration of cattle and
relatively high fertilizer use (on average, double the application rates in CEE) has led to accumulation
of nutrients in soil and leaching to groundwater that exceeds EC drinking water standards. In CEE, by
contrast, the rural population is more at risk because of the use of heavily contaminated shallow drinking
water wells.

2.38 Saline Water Discharges and Mine Wastes. There is one important water quality problem
which particularly affects Poland and to some extent the Czech Republic and Ukraine. This concerns the
discharge of highly saline wastewater from a small number of coal mines. Such water is highly corrosive
if used for industrial or municipal purposes, so Poland, especially, incurs substantial costs of treatment
or transport to avoid the effects of such corrosion as well as damage to local infrastructure due to excess
corrosion. The productivity costs of these discharges probably account for the largest component of total
losses due to water pollution in Poland (0.5-0.8% of GDP).

1/ Methemoglobinemia is a blood disorder; symptoms are bluish skin, faintness, and shonncss of breath, Severe anemia
oceurs because the blood loses the capacity to carry oxygen.
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2,39 Unfortunately, it is likely to be difficult or expensive to deal with discharges of saline water
from the mines which are responsible. These are among the most productive mines in Poland, yielding
high quality coal from deep but thick seams. New mining techniques together with better management
of the saline water pumped out of the mines could reduce the volume of water discharged and its impact
on the rivers affected, but these are no more than a partial solution. Eliminating the discharges altogether
would either mean closing certain mines or would require substantial costs to reinject water into the mines
or for desalinization. At present the mines have little incentive to find cheaper solutions, since they do
not have to bear the costs of the damage caused by the discharges. Tackling this problem has a high
priority in Poland, but the best outcome is certainly not obvious. This is a clear case where appropriate
pollution charges can be implemented in order to provide an incentive to stimulate the search for low cost
solutions. (Recently, the implementation of increased pollution charges is reported to have led to an
active search by a consortium of mines for investment finance to install desalination equipment. It is
unclear, however, whether all the mines are paying the required pollution charges.)

2.40 In Ukraine, the iron ore mines of Kryvyi Rih produce almost 50 million m3/year of
effluent, which is not only saline but also contaminated with heavy metals and radionuclides from nearby
uranium deposits. Though the volume of water is much less than that discharged from coal mines, it is
far more hazardous in thhe short term, given the high concentration of heavy metals,

2.41 Transboundary Water Pollution. A distinction should be made between local and regional
impacts, depending on the type of the receiving water and pollutants of concern. In many cases, the local
effects of pollution from organic material (oxygen depletion) are compensated by the "self-purification”
capacity of rivers. This is the case if the flow is reasonably rapid and dilution is large (as for the main
river Danube). Thus, there are rivers carrying large loads of suspended solids, BOD and to some extent
phosphorus, without causing local problems.”> However, there are major amenity problems in the Baltic
and Black Seas -- the receiving waters of these rivers -- caused primarily by phosphorus and nitrogen
loads. This peculiar feature of water pollution calls for strong coordination to deal with national and
international shared water resources.

2.42 International attention has focused on developing programs to understand the long-term
threats arising from transboundary water pollution affecting the Baltic, the Black Sea, the rivers in the
Danube catchment and the Mediterranean, and to develop phased programs. As mentioned,
transboundary water pollution is associated with flows of nutrients and the danger of eutrophication,
requiring the adoption of expensive advanced methods of treatment (tertiary treatment).'® Resources
to achieve substantial reductions of such emissions are not likely to be available in the short-to-medium
term, During the next decade or more, national priorities will be set on the basis of problems of local
water quality (primarily related to dissolved oxygen, bacterial contamination, eutrophication of lakes and
the consequences of industrial pollutants), water uses and future targets." It is worth noting that the
Baltic Sea states, in addition to their commitments under the 1974 Helsinki Convention to reduce

12/ A large portion of nitrogen comnpounds is converted sooner or later to nitrate which is persistent and not easily removed.
"Self-purification” is therefore less effective in assuring the quality of drinking water resources - a problem which is
compounded by the inability of existing water treatment plants to cope with nitrate contamination. There may also be local
problems with phosphorus which can cause high algae biomass if light conditions are favorable and the flow is slow.
Again, existing water treatment facilities cannot cope with this problems.

13/ See also footnote 8.

14/ There may, of course, be special problems caused by cities located just upstream of borders or by highly damaging
discharges such as saline water. In these cases, negotiations between countries are required to establish a mutually
acceptable level of water quality at the border.
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pollution from rivers, formally agreed in 1990 to a 50% reduction of specified pollutant inputs to the
marine environment. Similar commitments for coastal states are envisaged under the new Black Sea
Convention.

243 A question that can be raised is whether priority should be given to implementing measures
in the most upstream section of international watercourses (i.e., to maximize of national benefits) or the
most downstream section (i.e., to maximize international benefits). As in the case of transboundary air
pollution, there may be situations where such a tradeoff is not necessary. This is especially the case in
coastal areas where there are significant tourism and/or wildlife and ecosystem benefits. Chapter V
provides examples of possible investments as proposed in the Baltic Sea Environmental Programme.

2.4 Solid and Hazardous Waste, Reliable information on the volumes and composition of
municipal and hazardous wastes in Central and Eastern Europe is relatively sparse, especially since it is
believed that a significant proportion of industrial hazardous wastes is disposed at municipal landfills.
This unsafe co-disposal of hazardous and domestic wastes often occurs in unlined landfills which do not
adequately protect against seepage into groundwater supplies. Toxic wastes stored at industrial sites also
threaten and/or contaminate nearby soil and groundwater supplies. Finally, because of the growing
shortage of available landfill capacity, inadequate enforcement procedures, and rising disposal costs,
illegal dumping of both hazardous and non-hazardous wastes is increasing (implying potential additional
health costs from groundwater pollution),

2.45 Mining wastes and ash from thermal power generation represent site-specific sources of
concern, and, in some cases, these wastes have a high radioactive content. Former Soviet military
installations are also believed to be potentially dangerous sources of toxic wastes, not only in the newly
independent republics, but also in Poland, the Czech and Slovak Republics, and Hungary. Clearly, given
past security concerns, little is known about wastes stored at former military sites, but their implications
for environmental quality could be equally as serious as conventional industrial hazardous wastes.

2.46 Mining of coal, lignite, and metals such as chromium, copper, and iron contributes to
environmental degradation in areas mear mining operations. Inadequate land reclamation and land
subsidence reduces the availability of land for agriculture in some areas and contributes to soil erosion
and may affect ground water resources. In Poland, less than 4% of the land used for mining had been
reclaimed as of 1988. In addition, spoil heaps of tailings from mining operations (and slag from
smelting) also contribute to toxic metal contamination of nearby soil.

2.47 Uranium mining and milling releases radon and radon daughters which are potential
occupational hazards. It also releases process effluent and tailings which may cause groundwater
contamination (or even contamination of surface waters where management of mining operations is
negligent). In-situ-acid leaching extraction techniques (as practiced for example at Straz in northern
Bohemia in the Czech Republic) may result in increased risks of groundwater contamination. Up to the
present, the former USSR provided for disposal of radioactive wastes from nuclear reactors in many
eastern and central European countries in cases where it provided uranium, or services such as
enrichment and fuel fabrication for locally produced uranium. These waste disposal arrangements have
been, or will shortly be cancelled. Wastes will increasingly have to be stored and eventually disposed
of in their country of origin with the result that many countries in the region must now construct or
expand waste storage and disposal facilities. Nuclear waste disposal involves varying degrees of hazard
depending on the characteristics of the wastes and whether or not they are released into the environment
or isolated from the biosphere.

2.48 Nuclear Issues. Russia, Ukraine, Bulgaria, Lithuania, Czechoslovakia, and Hungary are
all heavily dependent on nuclear power. Work so far has included a wide range of assessments and
improvements to operating safety supported by EC and non-EC countries.
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Figure 4
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2.49 The 1992 Munich G-7 Summit adopted a multilateral program of action comprising

immediate measures in the areas of operational safety, near-term technical improvements to plants based
on safety assessments, and enhancing regulatory regimes. In addition, the program will create the basis
for longer-term safety improvements by examination of the scope for replacing less safe plants by the
development of alternative energy sources and more efficient use of energy, and the potential for
upgrading plants of more recent design. The Summit extended the existing G-24 Coordination mandate
to the new States concerned of the former Soviet Union and proposed the setting up of a supplementary
multilateral mechanism to provide for financial support for immediate measures not covered by bilateral
programs.

2.50 The period of economic stabilization and transformation provides a good opportunity to
put sound long term energy policies into place and to develop non-nuclear sources of electricity supply.
Figure 4 shows that primary energy demand in both Central and South-Eastern Europe and the former
Soviet Union is projected to decline by more than 20% from 1989/90 to 1995 and will not rise
significantly before 2000, Electricity demand will grow as a share of total energy demand, but it is
unlikely to recover to pre-reform levels in any country much before 2005,

2.51 Environmental Impact of Motorized Transport. With the exception of some major
cities, such as Budapest, Kiev, Kharkov, Krasnodar, or Moscow/St. Petersburg, air pollution from the
transport sector is not yet a serious problem in most Central and Eastern European cites. The level of
motorization is still low compared with Western Furopean countries: in CEE in 1990 the number of
passenger cars per one thousand persons was on average only one-third that of Western Europe
(Figure 5). Growth rates for passenger car fleets are very high, however -- indeed among the highest
in the world -- and demand for motorized transport is likely to increase with rising incomes and with
market liberalization (Figure 6). In addition, the proportion of freight carried by road transport
(including multi-modal and container transport) in CEE is still much lower than in Western Europe and
is likely to grow rapidly with the development of new export markets. Thus, as emissions from
stationary sources are brought under control, and as vehicle populations rise, mobile sources will
contribute an increasingly important share of air pollution.
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2.52 In Central and Eastern Europe, mobile sources (mainly road traffic) are responsible for

about 30-60% of emissions of nitrogen oxides, between 40% and 90% of emissions of carbon monoxide,
between 35% and 95% of lead emissions, less than 10% of particulate emissions, and less than 5% of
sulfur dioxide emissions (vehicles also emit small quantities of a variety of toxins and carcinogens such
as benzene and aldehydes). In some cities -~ those without major industrial sources and which do not rely
upon coal for domestic heating -- the relative contribution from transport sources to ambient air quality
is greater than their emission share on a national basis. In Budapest for example, transport sources
contribute about 80% of carbon monoxide and lead levels, 60% of nitrogen oxides, 75% of hydrocarbons
(HC) levels (the precursors to ground-level ozone), and 12% of sulfur dioxide levels. In most cities in
the region however, the contribution of home heating, power generation and industry to air pollution stitl
outweighs the contribution from traffic. Thus, while countries with reasonable air quality in most towns
and cities should rightly give priority to addressing the pollution associated with urban traffic, this would
not be appropriate for the majority of CEE countries for which emissions of particulates and sulfur
dioxide from industrial and small stationary sources are the major contributors to health damage
associated with poor air quality.
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2.53 Degradation of Ecosystems and Biodiversity Conservation. Protected areas cover about
3-5% of the land area in most of the countries of Central and Eastern Europe. These areas have varying
classifications, with the most common being national parks nature reserves, and specnally protected areas.
For the most part, these areas encompass : R
mountains and forests; wetlands and sensitive
marine environments are generally not as well
protected. In most of the countries,
environmental degradation of protected areas has
been quite limited. There are some notable
exceptions, however. In the Czech and Slovak | human -_.mteracnons with™ genes, “species and
Republics, acidic deposition has adversely affected | = ecosystems so as to provide the maximum benefit .
75% of the protected areas and seriously damaged | to the present generation while mamtaomna their |
25%, with the primary damage being 1o trees, B potential to meet the‘ neede and aspnratmns of i

A . __futme oeneratlons. SR
while in Poland 6 out of 18 National Parks are e e
located in zones designated as "ecological hazard"
or "ecological disaster.” Addressing the sources
of environmental pollution will therefore reduce costs to both human health and to living natural
resources,

2.54 More importantly, biodiversity conservation is not just a question of parks and protected
areas, but involves sectoral policy issues in agriculture, forestry, fisheries, etc. The past practices of
central planning in CEE countries, ironically, served traditional biodiversity conservation well, and some
Western European countries are now recognizing the role of central government in conservation (e.g.,
the Netherlands government is purchasing land for conservation purposes). Biodiversity in CEE countries
is richer than in Western Europe -- in some CEE countries now undergoing major structural changes,
relatively large populations of species can still be found which have already become extinct in north-
western Europe. The growing trend toward decentralization, land privatization, and Western-style
agricultural policies in Central and Eastern Europe creates formidable challenges for biodiversity
protection, especially in the face of intense economic pressure to exploit natural resources beyond
carrying capacity at a time when human and financial resources and legislative measures are largely
missing.

2.55 In some CEE countries, (e.g., Poland), some environmental experts have argued that the
practice of constructing extensive drainage systems (so-called land amelioration) throughout the country
may be a significant longer term environmental problem. These experts point to the problem of excessive
drainage in the summer, leading to a drop in the groundwater table, and to soil compaction and other arid
zone symptoms affecting large parts of the agricultural area. Poland’s serious water constraints may be
in part a consequence of rapid runoff and groundwater depletion on one hand, and high levels of water
pollution and wasteful water use on the other hand. There are indications of a clear trend of decreasing
agricultural productivity related to inappropriate availability of water. One consequence of the excessive
construction of drainage systems has been the substantial reduction in the number of wetlands and the
consequent destruction of natural habitats which have been home to endangered species.
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Focus on Human Health

2.56 From a social and political perspective, focusing on human health has been viewed in most
countries as a sensible short-term priority. Indeed, governments involved in the preparation of the
Environmental Action Programme for Central and Eastern Europe have explicitly requested that special
emphasis be given to human health concerns. In many CEE countries, the linkage between human health
information and environmental action has been relatively weak, and human health issues in this context
are therefore addressed in somewhat more detail in this report.

2.57 The Physical Environment as a Determinant of Health in Central and Eastern Europe.
Since the mid-1960s a life expectancy gap has emerged in which the countries of Central and Eastern
Europe have fallen behind Western Europe, North America and Japan by approximately 5 years. This
gap is primarily attributable to relative increases in mortality from chronic diseases in mid-life. However,
the reasons for this pattern of relative increase are not yet clear. The explanation must involve some
combination of factors in the socioeconomic and physical environments, behavioral and lifestyle choices
such as smoking and diet, and shortcomings in the delivery of health care.

2.58 While it is unclear how large the relative contribution of the physical environment is, it
is doubtful that it will turn out to be the principal factor. The relative decline in life expectancy has taken
place in both heavily polluted and relatively unpolluted parts of the region, a fact which puts a conceptual
ceiling on the impact of environmental pollution. At the same time there are several important
observations which suggest that the physical environment is not an insignificant aspect of the explanation
for the relative decline in life expectancy. In Poland, life expectancies in rural areas have surpassed those
in urban areas in recent years, a highly unusual demographic trend which is associated with the fact that
environmental pollution is concentrated in urban areas. In the Czech Republic, there is good evidence
that ambient dust and sulfur dioxide conditions are an important risk factor for infant mortality.
Moreover, there is a strong correlation between declines in life expectancy by region in the Czech
Republic and increasing proportions of people living in locations affected by heavy air pollution. Recent
evidence from studies done in the West will allow us to estimate the impact of respirable dust on overall
mortality in Central and Eastern Europe. Preliminary estimates show that the effect is likely to be
substantial.

2.59 The analysis for the Action Programme has focused on exposures that are not related to
occupational health problems.”* Based on an analysis of data from ten CEE countries, locations have
been tentatively identified where exposures meet specific health criteria. The nature and prevalence of
the human health problems identified in an incomplete review for the EAP are as follows (the specific
locations where health problems have been identified are described in Annex 1 and in a map which is
being prepared -- many of the locations overlap):

(i) Overexposure to lead among children--37 locations in 7 countries
This problem is important because it may lead to compromised mental development which
will have long-term effects on children’s educational attainment. Evidence of neuro-
behavioral deficits among exposed children has been found in several of these places.

15/ To the extent that polluting industries affect both the health of the communities in which they are Jocated and, also, the
workers who work there, a remediation strategy which targets environmental health problems will also be effective in
capturing work places with significant occupational health problems. The best example of this is lead smelters, where
significant community exposures to children and in-plant exposures to workers seem to coexist everywhere they have been
measured in tandem in Central and Eastern Europe. There are some important exceptions to this general pattern which
are discussed in Annex 2.
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(ii) Acute (short-term) respiratory/irritant conditions--46 locations in 10 countries
This category includes problems such as sinusitis, pharyngitis, bronchitis, and
conjunctivitis.

(iii) Chronic respiratory conditions--29 locations in 9 countries
This category includes chroni¢ bronchitis/emphysema and asthma,

(iv) Excess infant and lung cancer mortality--8 locations in 3 countries
This category includes places where there is reasonably strong evidence of a connection
between lung cancer or infant mortality and air poliution.

(v) Abnormal physiological development--18 locations in 7 countries
Places where there are documented associations between abnormal lung, blood, or immune
system development; growth retardation or congenital anomalies, and air pollution.

(vi) Waterborne methemoglobinemia--widespread in 6 countries
Places where nitrates in drinking water are high enough to require water replacement to
protect newborns against methemoglobinemia, or where morbidity and mortality from
methemoglobinemia is endemic. Methemoglobinemia is a form of chemical asphyxia
whereby the oxygen-carrying capacity of the blood is chemically inhibited by nitrates.

(vii) Other problems

These include air and waterborne arsenic exposures, infectious disease outbreaks from
drinking water, thyroid cancers following the Chernobyl accident, fluorosis near aluminum
smelters, disease associated with exposures to chlorinated hydrocarbons and pesticides, etc.
In a number of countries, food pollution is mentioned as a threat to human health. Data
on the chemical and industrial contamination of food has been analyzed from five countries
-- Bulgaria, the Czech and Slovak Republics, Lithuania, and Poland. As discussed in
Annex 1, there is strong evidence of environmentally-related problems in only a few areas.
A common recommendation is to remove land in the neighborhood of highly polluting
metallurgical plants from all forms of food production to avoid heavy metal contamination
(and to ensure a high quality of food inspection). Some of this land may be well-suited
to afforestation.

2.60 As this list suggests, there is a pattern of environmental health problems which recur in
a wide variety of locations. The prevalent (i.e., most commonly occurring) health problems, in turn, are
the result of exposures which are similar to one another. These exposures are:

® Lead in Air and Soil. Specific industries such as lead and zinc smelters.
Affected locations frequently mentioned--for example Plovdiv and
Asenovgrad in Bulgaria; also Slatina, Copsa Mica, and Baia Mare in
Romania. In certain cities, population living in close proximity to major
traffic arteries are affected by car exhausts containing lead.

® Airborne Dust. Household coal furnaces, small-scale enterprises using
inefficient coal heating systems, power and heating plants burning solid
fuels without or with poorly operating dust filters; metallurgical and
other large plants emitting dusts (especially metal dusts). Cities in Upper
Silesia and Northern Bohemia are frequently mentioned as having high
suspended particulate concentrations (often combined with high sulfur
dioxide levels). Similarly, in the Russian Murmansk region, aluminum
smelters cause high fluoride emissions which will require important
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improvements in production technology. There are hot spot areas of
cadmium emissions (caused by energy combustion and emissions from
the non-ferrous metal industry) in ten countries (see Map 3).

® Sulfur Dioxide and other Gases. Power and industrial plants, as well as
households using high-sulfur coal or high-sulfur fuel oil typically
imported from Russia. In the longer term, transportation will gradually
contribute significantly to NO, emissions. In addition to the cities in
Upper Silesia and Northern Bohemia, this is a particular problem near
to the large Maritza East lignite power complex in Bulgaria and in the
neighborhood of metallurgical plants in Russia and Ukraine (examples
are two large nickel smelters in the Murmansk region in Russia).

It is difficult to come up with a clearcut distinction between "important” environmental exposures and
"unimportant” ones. In reality, there is a continuum of importance, based on the prevalence of the
exposure, the severity of the health problems related to it, and the certainty of the causal relationship
between the exposure and the disease(s) of concern. The exposures identified below cannot be discounted
as unimportant, but are, on average, less prevalent and/or involve claims of causation that are less
certain, than the ones above:

® Nirrates in Water. Inadequately maintained/designed rural septic tanks,
feed lots and agricultural enterprises, and inappropriate manure and/or
fertilizer application. Many rural districts in Hungary, Romania,
Slovakia and Croatia suffer from high levels of nitrates in drinking water
drawn from shallow wells.

® Food Pollution. In addition to the role of food as a source of lead
exposure (acknowledged above), food in several parts of Central and
Eastern Europe is a source of exposure to other heavy metals, pesticides,
polycyclic aromatic hydrocarbons, and chlorinated organics such as
PCBs. Many of these substances have well-documented toxic properties
and yet the human health significance of ingestion at largely unknown
doses is uncertain.

® Other Contaminants in Water. Arsenic, viruses/bacteria, pesticides,
radionuclides, and chlorinated organics have all been found in drinking
water in various places in Central and Eastern Europe. Waterborne
arsenic and viruses/bacteria have been directly implicated in a small
number of episodes of human disease in the region. The other exposures
like their counterparts in food, represent risks of unknown prevalence,
magnitude, and certainty.

Because of synergistic effects between airborne particulates and gases, there is a need to review carefully
the places with environmental health problems due to airborne exposures to evaluate the relative
importance of gaseous exposures in the absence of dust (see Box on Airborne Dust vs Gases in
chapter V).

2.61 Conclusions. It is clear that the environment is one of many factors affecting public
health. The point is that, even after accounting for the role of smoking, diet, and other factors, exposure
to certain kinds of pollution causes damage to human health. Thus, policies to ensure a better
environment can contribute to human welfare in a manner that is complementary to other public health
measures.

-y
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2.62 Especially from a human health perspective, short-to-medium term priorities for
environmental measures focus on the problems associated with local air pollution. As these problems are
gradually addressed -- as a consequence of economic transformation as well as targeted expenditures --
the emphasis will shift to water pollution and municipal solid waste management as more resources
become available and local and regional institutions become established under new political conditions.
As discussed in chapter V, there already exist selected opportunities for cost-effective expenditures in the
water sector — especially where effective institutions are not vital to their implementation. In rural areas,
management of water quality and availability is already a high priority.

Responding to the Problem: Finding a balance between Policies and Investments

2.63 Choosing among the wide range of possible measures to remedy environmental damage
requires a criterion that identifies those alternatives which offer the greatest possible improvement in
environmental conditions for the limited resources available. The benefit-to-cost ratios of investments
or policies provide a simple basis for ranking alternative courses of action. The benefits of a measure
are equivalent to the amount of environmental damage that would occur if the investment or policy were
not implemented. Policymakers should focus their attention on the actions which have the highest benefit-
to-cost ratios. This is, however, quite different from focusing on financial indicators of profitability,
since both the benefits and costs are defined in a much broader sense.

2.64 In fact, benefits and costs can be described in relation to virtually any social objective.
It is a matter of presenting the advantages and disadvantages of different options relative to a given
objective. The essential point is that first the environmental problem should be clearly defined in relation
to social and economic objectives; the solution and the way it is implemented will depend significantly
on how the problem is defined. This may seem obvious, but experience suggests that environmental
solutions are frequently offered before the problem to be solved is assessed. Thus, even if a particular
municipal wastewater investment reduces the amount of effluents (the "solution"), it may be a wasteful
use of scarce finances if the same funds could be used -- e.g., upstream -- in a manner that has a larger
impact on ambient water quality ("the problem") either at a single location, or at a number of locations,
taking account of the populations affected. Similarly, there may be many different ways to solve a given
problem -- some of them much less costly than others (see boxes in chapters IV and V).

2.65 The crucial premise is that it is not just a matter of scaling down environmental investments
because of resource constraints. Rather, the benefits of broad economic policies should be captured, and
a judicious mix of different technologies, management, institutions, and policy approaches should be
applied so as to ensure that the most serious environmental problems are addressed rapidly and in the
most efficient manner,'®

2.66 Economic Policies. Some economic policies -- including market reforms, higher energy
prices and improvements in industrial efficiency - are "win-win" policies in the sense that they contribute
to more rapid economic growth while also improving the environment. The costs of achieving the
associated environmental benefits are low (they depend essentially on the available institutional capacity),
so that such policies should obviously be adopted as rapidly as possible.

2.67 Environmental Policies. Targeted environmental policies -- such as pollution charges,
regulations which are carefully designed and enforced, and the establishment of appropriate property

16/ Attention also should focus on the need to avoid merely transferring problems from one environmental medium to another.
This calls for an integrated approach to pollution prevention and control.
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An lllustration of Benefit-Cost Analysis - Water Priorities

* This box provides an analysis of how water priorities can be established. It suggests that priority should

be given in the immediate future to protecting drinking water supplies, to ensuring that unpolluted rivers and

lakes are preserved from deterioration and to avoiding (almaost) irreversible pollution of groundwater sources.

As incomes rise and. other forms of pollution are deait with, the amenity value attached to.improving the
“‘quality of urban rivers will increase which will focus: atténtion on the large investments required to improve
. standards of sewage treatrent and disposal. In the meantime, phased investment programs which focus-

) ‘on lower cost investments for pertiel treatment can prevent further deterioration in river quatrty and even -
““begin the process ‘of gradual improvement.  These may be justified in terms of the health, productivity and
. Bmenity. benefits of avordnnp a complete coltapse of ‘water _qualrty in those_ nvers sub;ect 1o the:most

: enwronmentel stress. £

The benefrts of lmprmnng water qualrty E for nvers, lakes and groundwater . depend preatly upan the ways
““'in which the water is used: Thereis a distinction between the “abstraction benefits” which arise when - -
" 'water is drawn off for households and industry; and the "in- Situ” ‘henefits assoceated with fisheries and the .

recreational uses of water. Abstraction benefits are linked to ‘the costs and availability of fresh water
treatment, whereas in-situ be.neﬂts depend upon the state of river or lake ecosystems and our response to
them. : . o E o a

- Abstraction Benefits. The health be’nefits:of improving water quality are small in most parts of CEE because '

most households have access to and are willing to pay substantial sums for adequate supplies of treatéd

drinking water.” The costs of freésh water treatment and supply are, typically, mach lower than the costs’

of reducing poliution, so that it is reasonable to give the provision of clean drinking water priority over
wastewater treatment. Ensuring that drinking water supplies continue to be protected and avoiding episodes
such as the outbreak of hepatitis in Riga should have the highest priority in the allocation of recurrent
resources to meet operatmg costs, smce all estimates show that the benefrts are very targe and the costs
are trivial by comparison. e . i : : &

The other set of circumstances in which the heaith benefits of improving water quality _rnay be significant

arise when a community relies upon a single water source -- often of groundwater - whose quality is

jeopardized by the intrusion of heavy metals, toxic chemicals, pesticide residues or excessive nitrates. In

this case, the choice lies between shifting to altemative water sources or tackling the pollution at source.” -

The first of these options has been adopted in most of the region, but over time the costs of taking water
from more distant sources can becomé large. Eliminating the discharges, especially if these originate from
. @ small number of sources may then be the most cost-effective way of ensunng safe drinking water. -

The productivity benefits of improving water qualrty for abstrection uses are closely Imked to the nature and
costs of water treatment. Most of the water required for industrial processes does not need to meet
drinking water standards. However, if river water used by industry 'is saline or contaminated with heavy
-metals, the life of capital equipment will be shortened by corragion or the efficiency of industrial processes

- reduced. Thus, both household and industrial users may incur ‘substantial costs to avoid relying upon low'

quality water supplies either from rivers or municipal treatment plants:’ As-a specific example, the benefits

* of reducing discharges of saline water in Poland will accrue in the form of lower treatment and avoidance

: costs for water consumers plus a reduction in corrosion and damaqe to equuprnent and mfrastructure that
cannot be protected from the effects of water sahnrty S :

In-sftu Beneﬂtc. The m~situ benefrts of better water qualltv are pnmanly - but not entrrely - Imked to the -

- amenity value of unpoliuted rivers and lakes, since most studies suggest the productive losses caused by

the impact of water pollution on fisheries are relatively modest. . In general, people attach the greatest value
 to preserving the quality of unpolluted streams or lakes, particularly in areas of natural beauty or in vacation

spots, so that protecting water quality in Lake Bafaton, the Mazurian Lakes or along the Black Sea and
Adriatic coast line would take priority over improvements to water quality in rivers passing through industrial
centers. The costs of such preservation tend also to be low relative to the costs of achieving significant
improvement in urban river quality. Of course, many people are affected by the loss of recreatianal
opportunities and other amenity benefits caused by pollution of rivers like the Danube, the Dnieper and the
~ Vistula, but parts of these and other rivers are much Iess polluted so that there are alternatives available,
albeit at some cost in trme and resources.

n}
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rights — are not costless, but their costs are typically low by comparison with the benefits that are
generated by establishing appropriate incentives and institutions. The development of an appropriate
institutional framework for ensuring that the maximum benefit is achieved from environmental
investments is a lengthy but crucial aspect of developing environmental policy. In the short run,
constraints on institutional capacity may even mean that investments which might appear to have a large
benefit-cost ratio ought to be deferred until they can be most effectively implemented (e.g. in the water
sector through the creation of river basin management).

2.68 Environmental Expenditures. It is inevitable that attention will focus upon the most
dramatic environmental problems, i.e., on cases where the costs of environmental damage are very high.
However, these may not rank high on the list of potential expenditures because the costs of remedying
the damage may also be very high. For example, addressing the problems of the unsafe disposal of
hazardous and toxic wastes or of poorly-designed nuclear reactors may be judged to have high
environmental benefits, but the potential costs of remedying all of the problems that have been identified
are also likely to be very large. In such cases, inexpensive measures designed to make significant
improvements without tackling every problem would be more appropriate than massive programs of
expenditure, most of which will have a relatively low benefit-to-cost ratio.

2.69 One lesson, of course, is that prevention is much better than cure, so that it is even more
important to ensure that appropriate standards for the disposal of dangerous wastes or for nuclear safety
are introduced and enforced in future. A second lesson is that partial solutions which offer substantial
environmental improvements at a modest cost may be strongly preferred to "permanent” but expensive
measures. In setting objectives for environmental policy it is the incremental benefit-to-cost ratios that
matter, since the basis of comparison must be how much environmental improvement can be obtained by
spending an additional $100,000 on one problem rather than on another.

2.70 The purpose of this Environmental Action Programme is to offer some of the tools with
which senior decision makers can judge the merits of different approaches to address environmental
concerns in Central and Eastern Europe. In principle, the above approach permits a ranking of priorities
such that the first $100,000 spent will have the greatest impact in bringing about environmental
improvement. This process can be continued until the limit of available resources has been reached. In
practice, there are of course many possible projects with similar benefit-to-cost ratios in different sectors.
The "pyramid” of priorities is therefore relatively blunt, and it is clear that many factors will contribute
to what kinds of decisions are made.

2.71 On the other hand, there clearly are projects which would have quite a low priority at this
time. Thus, the criteria described here serve as much to identify what should not be done, as what is
urgent. This should be a significant aspect of any realistic action program.

2.72 Benefit-cost analysis should be seen as a method of thinking systematically about choices.
There will always be difficulties in assessing the benefits because people differ in the value judgments
they make about various forms of environmental damage. The priorities articulted in this document are
based on what appear to be the value judgments by governments tackling environmental problems in most
countries — rich and poor.

2.73 Conclusions, Balancing the many considerations is difficult and not easily amenable to
scientific planning procedures, since the range of factors that must be taken into account is large, and the
quality of any numerical data is often highly suspect. However, the general direction in establishing
priorities can be summarized as follows:
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m

(i)  Support as much as possible economic policies which also .
have environmental benefits -- market reform associated

especially with energy price increases, and economic and
industrial restructuring, including a steady pace of capital

. stock tumover ag well as unproved approaches to_ industrial

Adopt targeted environmental policies which estab ;

- framework .of incentives and environmental mstntuno”'

. designed to discomage the émission of pollutams as well ‘as :
~the loss of bxodiversity'.where this_can be ach:eved at
' -reasonable cost i,

_(iii)'-; A.llocate resources for environmental expendztures to those - .-
projects with the highest benefit-cost ratios (especially in "~ *
"'~ sectors where the above measures are not effective, e:g. the . . -
household sector which cannot respond ‘as well to energy.
. price changes). In the short term this is likely to mean that -
. problems of air pollution take a disproportionate share of the
expenditures, but investments to deal with water poflution,
" land-quality and biodiversity conservation with high benefit-
- cost ratios- should also be lmplemented nnmed:ately

(iv) Allocate modest expendntures on programs whose beneﬁt- -
cost ratios are expected to be near the top of the rankingin .
- future but which have a long lead txme from start. to et
_completnon R

2.74 All four measures are complementary and must be applied simultaneously; they are all
necessary for improving environmental conditions."” Targeted environmental investments should be
directed to those problems which will not be “solved” by market reform and/or industrial restructuring,
or indeed, which may be exacerbated by the latter. To avoid the risk that resources could be squandered
on unnecessary investments, an estimate of the likely future impact of the economic or environmental
policies needs to be carried out (see chapter III).

2.75 The single most important goal of the Action Programme is to demonstrate that difficult
choices have to be made, and that the available resources should be spent on those problems where the
greatest environmental benefits can be achieved relative to the costs.

2.76 Once a broad range of possible instruments have been evaluated for effectively addressing
clearly defined environmental problems, expenditures should focus on cosr-¢ffective technologies that
provide widespread benefits and have the potential to be upgraded over time as additional resources
become available. This report emphasizes that in designing projects (e.g. in the power sector), least-cost

1 Environmental policies and expenditures should complement, not substitute for sound economic policies.

L 13
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programs need to be identified for the sector as a whole. Environmental considerations should be an
integral part of this process and might require a mix of measures, such as fuel switching, scheduling,
location-specific management practices, and temporary or longer-term rehabilitation. This is a practical
first step toward developing sustainable policies in different economic sectors.

2.1 Thus, there need not be a tradeoff between longer-term "sustainability” issues and the most
urgent short-term problems. It may be efficient to spend resources today to avoid costly environmental
problems in the future, and/or to build the elements of sustainable development. Conversely, it may for
social reasons (e.g. employment) be necessary to make some short-term environmental investments to
alleviate serious environmental (e.g. health) problems, even though such investments might have little
justification in the long term.

2.78 The key to sustainable development is provided by the major premise of this Environmental
Action Programme: That environmental quality objectives should be established first, clearly and in a
socially transparent manner. Then projects and policies will naturally be designed to fit the sustainability
objectives, unlike in the past, when "micro-solutions” were applied without a clear recognition of the
overall situation.

2.79 Over the coming years, CEE countries will be in a position to focus more and more of
their attention on developing policies and investments which support a true sustainable strategy, rather
than to react to the problems of the past. In many respects, there is a real opportunity to seriously learn
Jrom the mistakes in the West, and to forge a new path which blends environment and economic
development more successfully.
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III. POLICY REFORM

The transition from central planning to markets should not only improve the countries’ economic performance in
the longer term, but will contribute 1o environmenial improvements. Among the key factors are increases in energy
prices, and hard budget constraints on public and private enterprises. These provide powerful incentives to reduce
waste of resources and to improve industrial “housekeeping” with the result thas pollution emissions are reduced.
Many CEE coumries have already made major strides in raising energy prices.

Privatization should assist these changes, provided that liability for past environmental damage is clearly assigned,
and enterprises are held accountable for all current emissions.

Targeted environmental policies will be required 1o ensure that the potential benefits of economic restructuring are

Sully realized. To achieve the most cost-¢ffective use of resources, the CEE countries should, where possible, rely
upon economic instruments for achieving environmental goals. Existing systems of pollution charges can be
developed to provide an effective incentive for sound environmental practices. There is scope for very large savings
by choosing simple market type approaches which are realistic even in the current economic and institutional
Situation.

Where regulatory policies are more appropriate -- especially to control emissions of some micro-pollutants such as
heavy metals and toxic chemicals — governments should adopt either the EC framework of standards or an
equivalent system. The implementation of stricter emission standards should be phased, allowing industries an
extended but well-defined period to comply with them. More generally, ambient standards should receive more
attention as a simple decision framework to guide policy making at the local level. Appropriately set, ambient
standards reflect environmental and economic sustainability criteria.

The greatest contribution to achieving a continuing decline in total emissions is likely to come from improving the
environmental performance of old plants which continue to operate in the medium term. To achieve conditions
equivalent to those in Western Europe, emissions per unit of output equivalent 1o those obtained by applying Best
Available Control Technology (BACT) would only be required in some of the worst *hot spots” and only for some
pollutants.

Economic Transformation and Industrial Restructuring
Privatization and Environmental Liability
Better Environmental Policies

3.1 The context for environmental policies and investments in Central and Eastern Europe will
be determined by the profound ecomomic changes which are transforming incentives, institutional
arrangements and the composition of economic activity. The transition from central planning to markets
should not only improve the countries’ economic performance in the longer term but will contribute to
environmental improvements by penalizing the massive waste of resources which characterized production
in the past. Incentives which encourage the more efficient use of energy, mineral and water resources
will reduce both air and water pollution. Recognition of the true opportunity cost of capital will shift the
emphasis away from large capital investments drawing upon the products of heavy industry, towards a
continuous process of replacing existing capital equipment and incorporating new technology with
consequential reductions in the average amount of pollution generated per unit of output. These structural
changes will take time, but they will have a major impact on emissions over the next 10-15 years.
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3.2 Economic reform will not and need not be justified on environmental grounds. Still, many
(though not all) of the policies which comprise the typical reform package in Central and East European
countries -- macro-economic stabilization, pricing reforms, privatization, industrial restructuring and trade
liberalization — can be expected to contribute to reducing environmental degradation, Environmental
considerations simply reinforce the case for moving as rapidly as is politically possible to implement these
reforms.

33 The nature and extent of the environmental improvements that may be expected to flow
from economic reform vary considerably across environmental media and pollutants. Markets are no
panacea; strong environmental policies will be required to address the failure of markets, in particular
when the costs of environmental damage suffered by individuals and communities are not borne by those
responsible for causing the damage. Some of these policies may be designed to correct market incentives
-- by requiring polluters to pay a charge reflecting the damage resulting from the pollution that they emit -
- while others may suspend market incentives by imposing regulatory limits on emissions and
environmental performance.

34 Once the mechanisms for an appropriate structural framework -- leading to macroeconomic
stability, market incentives and penalties, and a system of environmental regulation -- have been put in
place, it is possible to identify the public investments that will be required to solidify and enhance the
environmental improvements that will occur. Such investments may be designed to bring forward the
reduction of emissions from existing plants by installing low cost end-of-pipe controls or by adapting
processes to lower the amount of residuals that they generate, Other investments may mitigate conflicts
between environmental and social goals during the course of restructuring by enabling public utilities and
state-owned enterprises to meet stricter environmental controls without drastic reductions in output and
employment. There will also be a need for investments whose purpose is to prevent the emergence of
major environmental problems in the future following the well-tested precept that "prevention is cheaper
than cure.”

335 In general, the incremental cost of improving environmental quality by targeted measures
increases with the shift from a reliance upon appropriate taxes and similar policy instruments towards
specific public investments. It is very important, therefore, to ensure that any investment is only
undertaken in the context of a broader framework of environmental policies designed to reduce emissions
in the lowest cost manner. Limited investment resources and the many claims on government budgets
means that it is necessary to mobilize private capital, expertise and ingenuity by providing appropriate
incentives for enterprises to reduce their emissions rather than relying upon outside funding, whether from
the government or from external donors.

Economic Transformation and Industrial Restructuring

3.6 How will economic transformation affect the environment? The level, composition and
resource requirements of economic activity in Central and Eastern Europe are changing or will change
radically as a consequence of the economic transformation that is taking place. Since it takes a
. considerable period to impiement environmental policies and investments, it is clearly essential to ensure

that these are directed at the environmental problems that will persist after the economic and structural
changes have run their course. An important by-product of economic transformation will be large
reductions in the amount of environmental damage associated with excessive energy use and with some
forms of heavy industrial production. This environmental "free ride" implies that we need a vision of

L]
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what the economies will look like in 5 or 10 years time rather than focusing on concerns which may be
based on out-dated or rapidly changing economic and environmental assumptions.

3.7 Attempting to forecast the impact of economic transformation in Central and Eastern
Europe on the environment is fraught with difficulty. Even short term predictions about the
macroeconomic consequences of stabilization programs or about the responses of enterprises to the new
circumstances in which they operate have proved notably hard to get right. On the other hand, simple
extrapolation of past trends clearly provides little guide to the future of these economies. Without some
idea of the nature of the changes that are likely to occur over the next decade, resources could be wasted
on a large scale by investing in environmental improvements which subsequently prove to be redundant.

i srm term uum to tho environment __ln nuuh during the  ransition,

In its recent State ot the Envaronment report for 1992 the Russian' Government identified the followrng wavs '
in"which the current economic difficulties might threaten the: country s enwronment P :

{a) lnadequete expendrtures on maintenance and caprtal “replacement . could lead to serious-
enviro'nme'ntal accidents and more routine spills and wastage .

{b) _A shrft to poorer quality raw materials and towards coal because of hrgher prices for exportable orl
_may lead to greater dust emissions and the creation of more solid waste.

{c) ' An mcreasrng risk of rllegal loggmg, mare rehance on cIaar»cuttrng and poorer forest management .
whrch would threaten (arge areas of the Taige espeoratly i Eastern Siberia,

(d)- .. Weaker enforcement on controls on huntrnq and-frshmg plus rntrusron into protected’ areas by -
_poachers may deplete wildlife stocks, especially of some endangered species. = This would be
- "reinforced by the lack of budgetary resources to marntam the staffmg of agencies responsrble for
g the management of protected areas.. .

Cley The decentralrzatron of government responsrbrlrtres mrqht encouraqe Iocel authorities to assign nqhts _
: to exploit natural resources without impasing appropriate requirements to protect the environment
and wrthout eStablrshmg mechanrsms to ensure that the natural resources are properly managed

38 The scenarios which have been prepared for the Action Programme are based on a careful
analysis of a large number of structural, institutional and microeconomic changes in the economies of
Central and Eastern Europe that are expected to occur over the next two decades. The most important
structural influences on environmental prospects in the short and medium term are as follows:

0] The shares of national income devoted to investment have declined
dramatically during the period of macroeconomic stabilization. Even
as the economies recover, investment shares will be much lower than
in the past because investment resources were used so inefficiently.
This implies a permanent drop in the demand for the output of heavy
industry relative to national income.

(i)  The composition of private and public consumption will gradually
change in a number of ways. Overall, a smaller fraction of income
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will be spent on industrial goods but the shares of expenditure
devoted to processed foods, paper and chemical products, and
transport equipment will increase. Spending on services will grow
rapidly as these have always been underprovided in centrally planned
economies. The implication of these changes is that growth in
industrial output will lag far behind aggregate economic growth,
while, within the industrial sector, there will be a shift from
activities which are important sources of air pollution to those which
discharge water pollutants. The growth in private transport and in
packaging will pose new problems for cities and towns in coping
with traffic pollution and municipal waste.

(iii)  The past focus on meeting output targets meant that many industries
were notoriously wasteful in their use of material inputs (including
energy), labor and capital. Simple changes in the organization of
production will allow enterprises to reduce such waste, to eliminate
over-manning and to get more output out of the same stock of
capital. In this way the economies will be able to produce more
final output for the same volume of resource and other inputs,
thereby reducing the volumes of residuals that are generated.

(iv)  Despite high levels of investment, capital equipment in the region is
significantly older on average than what is typical of market
economies, because old plant and equipment was rarely scrapped.
Some industries and plants are at the forefront of their technology,
but most are technologically backward, especially in the heavy
industrial sectors. Much of the oldest capital equipment will be
scrapped as a result of the decline in industrial output and the
process of industrial restructuring. New investment, once economic
recovery gets underway, will embody modern, more efficient and
less polluting, technologies. Even if old capital equipment were
simply scrapped at rates typical of market economies less than one-
half of the existing stock would still be operating in its present
manner after 10 years.

3.9 Some of the economic and social responses to the changes in income, employment
opportunities and government spending during the transition will tend to have a detrimental impact on
the environment, especially where the framework of environmental policy is weak or government
monitoring and enforcement activities are underfunded. The Russian government has considered how
to address these problems. Its primary recommendations concentrate on (a) the need to avoid
environmental accidents due to poor maintenance and management, and (b) the importance of providing
resources and strengthening the institutions concerned with the protection natural resources such as
timber, wildlife, and rare habitats. Other countries could follow this example in deciding how to allocate
staff and budgets in order to prevent a haphazard worsening of environmental conditions in these spheres
over the next few years,

3.10 The process of industrial restructuring will, in many cases, force governments to choose
between a number of more or less unpalatable options. Conflict between economic, social and
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environmental considerations is inevitable, especially when the resources available to mitigate the social
or environmental consequences are so limited. Some old and highly-polluting plants will be allowed to
continue operating because the social costs of closure are too large to be contemplated. Even so, it is
possible to insist that such plants improve their environmental performance without committing any
significant amount of investment. Large gains can be achieved by simple "good housekeeping™ measures
-- better maintenance, mending leaks, installing better controls, insisting on stricter standards of plant and
process management. These are all "win-win" actions which will improve the economic results of
enterprises as well as lessening the environmental damage that they cause (chapter V provides some
specific examples). Thus, it is crucial that governments should not direct all of their resources ~- human
as well as financial — towards new investments or enterprises, since remarkable improvements can be
made if the managers of old plants are put under pressure to make continuous improvements and are
rewarded appropriately for above average performance.

3. The costs of environmental damage, especially to human health, are as real and as
potentially large as the other social costs of industrial restructuring. They tend to be less visible and more
long term in character, but they should not be neglected on this account. It is very important, therefore,
that Ministries of Environment should work with Ministries of Finance, Industry and Privatization to
ensure that environmental considerations are built into decisions about which plants or enterprises in the
public sector should be closed and which should be allowed to continue to operate. By affecting the
pattern of closures and the conditions which must be met before plants receive assistance to support their
continued operation the environmental authorities can have a significant impact on the damage caused by
old plants. Pollution charges provide one mechanism for "internalizing™ environmental damage in a
manner that will directly affect the speed and pattern of plant closures or contractions in output. This
is not the only possible approach. Other methods of allowing for the environment aspects of such
decisions could be used instead. The crucial point is that some attempt should be made to take
environmental costs into account in a systematic manner.

3.12 Raising energy prices. One of the most painful but essential features of the market
reforms in all countries in Central and Eastern Europe is to raise the basic level of energy prices paid by
industry to world market levels or higher. This can be justified solely on grounds of economic efficiency
(see Annex 6) but the changes will have large environmental benefits. The after-tax prices paid by
industry and households may rise further, to West European levels, if governments decide to impose taxes
on the consumption of energy either to generate revenue to reduce fiscal deficits or for environmental
reasons. The extent of the adjustment in real energy prices will vary greatly across countries and between
industrial and household consumers, since households are more dependent on heavily subsidized fuels
such as electricity and district heat. Comparing prices paid by industrial users prior to the reforms with
those typical in Western Europe implies that the range of the necessary increases in energy prices relative
to the prices of other industrial goods varies from less than 25% in Hungary to over 300% in the former
Soviet Union. The process of adjustment is largely complete in Hungary, is well advanced in Bulgaria,
the Czech Republic, Poland, and Slovakia but has only just started in the Russian Federation and other
FSU countries,

3.13 The response to allowing energy prices to rise to market levels will have two principal
effects which have a bearing on air pollution. It will promote energy conservation, so that it is reasonable
to expect that the energy intensity of economic activity will fall in most countries by one-half over the
next decade. It will also bring about a shift in the composition of fuel use. Historically, governments
have encouraged the consumption of domestic sources of energy. In most Central and South-East
European countries this means that coal was favored in order to lower dependence upon imported supplies
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of oil and gas. In the Russian Federation, the preference was for oil and, more recently, for gas whose
environmental effects are more benign. As a result, there will be large relative shifts in the prices of
various fuels. The prices of coal in Bulgaria, the Czech Republic, Hungary, Poland, and Slovakia have
to rise much more than either oil or gas prices to come into line with West European prices. As a
consequence, large increases in electricity and heat prices will be required. These changes will encourage
substitution towards oil and, especially, gas in all uses including power stations which will tend to reduce
emissions of most air pollutants. In Russia and other FSU countries the relative price movements will
bring less clear environmental benefits, though they are likely to encourage the continued substitution of
gas for other fuels.

3.14 Comparison of the experiences of West European countries and the US over the last three
decades illustrate the long term environmental benefits of maintaining higher energy prices. Low energy
prices mean that much stricter environmental regulations are required to achieve target levels of ambient
air quality. Nonetheless, the difficulties of making the adjustment should not be underestimated.
Provided that the long run goal of raising energy prices to market levels is clearly promulgated, it is
reasonable to phase the increases over a period that reflects the economic and social costs of adjustment.
Some countries have felt that their economic situation does not permit a gradual series of price increases,
while the circumstances of other countries may be such that concerns about a rapid rise in unemployment
are more important. All countries, including Russia and other states of the former Soviet Union, have
made substantial progress in raising real energy prices over the past 2-3 years." The crucial issue is that
this progress should be sustained with, if necessary, transitional assistance being provided to vulnerable
enterprises and households which bear the brunt of the adjustment. However, such assistance should not
be tied to current levels of energy consumption so that those concerned have a substantial incentive to
conserve energy wherever that is possible.

3.15 Effects of Environmental Standards. The replacement of old plant and equipment by
new capital embodying modern technologies brings an environmental "free lunch.” In response to the
need to meet stricter environmental standards in the West, the designers and manufacturers of capital
equipment and plant have developed new processes and machinery which generate much lower emissions
than in the past. Even without a need to meet tighter emission limits it is economically efficient for
industries such as textiles, paper, chemicals and metallurgy to invest in capital which will bring
substantial reductions in their average levels of emissions per unit of output. These environmental
improvements combined with the assumption that new plants will be required to meet emission standards
typical in North America and Western Europe (though not in West Germany which had much stricter
standards) provide the basis for the main scenarios presented here.

3.16 Countries in the region may decide to adopt stricter standards, for example ones equivalent
to those applied to new sources in the European Community today (see Annex 9) on the grounds that this
will accelerate the rate of decline in emissions from the most heavily polluting industries. However, there

3 Average energy prices in Hungary are now at or above West European prices. Industrial prices for coal, oil and gas in
Bulgaria, the Czech Republic, Poland, Romania and Slovakia are at or close to import or export parity prices. After
falling during the early months of 1992, the real prices of coal, oil and (most recently) gas for industrial users in most
states of the former Soviet Union have risen substantially above their pre-reform levels. Electricity and heat prices have
tended to lag behind other energy prices, as have houschold prices for coal and gas. However, these account for less than
30 percent of total energy consumption in most countries, so that the overall picture is one of substantial progress in raising
energy prices to market levels, thereby encouraging greater efficiency in the use of energy.

&
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is a familiar dilemma in following this approach. Applying stricter standards to new but not to old plants
has the effect of extending the economic life of older plants if there are significant costs involved in
meeting the stricter standards. Thus, the long term benefit of lower emissions because of stricter
standards may result in higher pollution in the medium term as well as the additional cost of meeting the
higher standards. One way of resolving this dilemma is to require that all plants which are still operating
should meet the stricter standard by the end of a transitional period. This is the approach that is followed
by European Community directives with transitional periods that may be as long as 15 years. It involves
greater expenditure on environmental controls but ensures that there can be no long term disparity
between the environmental performance of old and new sources.? The impact of applying EC new
source emission standards either to new sources alone or to all sources by 2010 is illustrated below in
various of the scenarios.

3.17 Scenario analysis. Key results from the scenario analysis are shown in Figures 7-13 and
Maps 1-6. These are taken from two complementary studies carried out by RIVM in the Netherlands and
by the World Bank. The World Bank study, based on a detailed industrial model summarized in Annex 5
focused on the links between the nature of economic and industrial reform and the environment. On the
other hand, the RIVM study used a less detailed model to focus on the technical possibilities for reducing
emissions and on the spatial distribution of pollution. This study shows how economic reform combined
with different environmental standards affects the average concentrations of key pollutants across the
region and provides the basis for identifying how policy may alter conditions in environmental hot spots.

3.18 Economic decline in Central and Eastern Europe in the last three years has already resulted
in a reduction in emissions and this will continue up to 1995 (see table inside the back cover). However,
this decline provides nothing more than a temporary abatement of the pressure on the environment. The
critical question is whether emissions can be stabilized or reduced further as economic activity begins to
recover from the deep recessions that have accompanied economic transformation. All countries in the
region will hope to achieve high rates of economic growth in the early part of the next century, so that
the question is how long it will be possible to maintain stable or declining emissions in the face of
vigorous economic growth. The earlier the initial decline is reversed the more stringent will have to be
the policies that are implemented to prevent a worsening in environmental conditions.

3.19 Figures 7-13 show the projected paths for emissions of various pollutants in different
countries in the region, In each case the two solid lines define the band into which the countries fall.
The top line represents the outcome for a country with high emissions over the period and the bottom line
a country with low emissions. The figures show that in almost all cases emissions continue to fall until
after 2000 as a result of the combined impact of higher energy prices, industrial restructuring and new
investment. Emissions of NO, are one exception to this pattern because growth in the number and use
of vehicles can easily outstrip the decline in emissions from stationary sources.

2/ The process of phased, negotiated compliance at the local level is further elaborated in chapter IV,
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Figure 7

Emissions of particulates in Hungary and Russia
under alternative reform scenarios
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Hungary had higher energy prices and a lower level of energy-intensity in 1988 than other countries in Central and
Eastern Europe. Thus, the reduction in energy-related air pollution due to economic reform is much less than
elsewhere. In Russia, however, the gains will be large with a fall of 77 % in total particulate emissions for the main
reform scenario. Slower reform means that the decline will be less, though still significant. Faster reform implies
a greater initial fall in emissions, which is offset by faster economic growth after 2000. Bulgaria, Poland, Ukraine
and other FSU republics should follow paths similar to that for Russia, whereas Romania and the Czach and Slovak
Republics lie between Hungary and Russia.
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Figure 8
Emissions of particulates in Romania and Ukraine
‘under alternative environmental standards
indices with 1988-80=100
19%8-90 1996 2000 20056 2010
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= Romania - base -4 Romania - EC new piant 4 Romania - EC all plant
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World Bank estimates

Romania can expect only a modest reduction in particulate emissions from economic reform alone because it already
relies heavily on gas for power generation. The imposition of stricter standards on new capital equipment alone
implies a relatively small improvement in emissions; applying the same standards to all sources progressively would
reduce emissions in 2010 to a tiny fraction of their 1989 level. Though reform makes a much bigger contribution
in Ukraine, it too would benefit by the gradual implementation of stricter standards for all sources with particulate
emissions less than 10% of their 1990 level by 2005. With a few exceptions, imposing stricter standards on new
capital equipment alone does not lead to a significant reduction in pollution, unless the new sources performance
standards are very strict indeed. It is the reduction of emissions from old plants which is critical to achieving
substantial improvements beyond those provided by economic reform.

Economic reform and new investment can lead to substantial changes in the composition of emissions by source
type. Figure 1 in Annex § illustrates how the source composition of particulate emissions in Poland will change
under alternative scenarios.
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Figure 9

Emissions of sulfur dioxide in Hungary and Belarus

Indices with 1988-90=100
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The pattern for SO, emissions is similar to that for particulates, though the decline due to economic reform in
Hungary is less for SO, than it was for particulates. In part this reflects a reported decline of 25% in SO, emissions
from 1980 to 1989. A similar decline is reported for the European part of the former Soviet Union, but the
published data cannot be reconciled with more recent data on trends in energy consumption in the former Soviet
republics during the 1980s. Total emissions of SO, fall to 28 % of their 1990 level by 2005 in Belarus before rising
again due to economic growth. Applying stricter controls progressively to all plants would reduce Hungarian
emissions to 30% of their 1989 level by 2005 and to less than 10% of their initial level in all countries except
Poland. Economic reform alone should reduce emissions to less than 40% of their initial level in Bulgaria and
Ukraine as well as Belarus with Russia and other FSU republics falling in the range 40-50%.

Figure 2 in Annex § illustrates how the source composition of SO, emissions in the Czech and Slovak Republics
will change under alternative scenarios.
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Figure 10

Emissions of NOx in Hungary and Ukraine

Indices with 1988-80=100
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World Bank estimates

Emissions of nitrogen oxides in Hungary are the clearest case of economic growth outstripping any gain from
greater energy-efficiency induced by higher energy prices. The use of petroleum products is responsible for a
substantial fraction of NO, emissions whereas coal is much more important for particulates and sulfur dioxide. In
1989 Hungarian prices for petroleum products were above US prices and only about 30% below West European
prices, whereas coal prices were less than one-half of comparable West European prices. The same pattern of
relatively lower price distortions for petroleum products than for coal applied to all of the other countries outside
the former Soviet Union. As a consequence, total emissions of NO, from the Central and South-Eastern countries
only falls to 66% of the initial total by 1995 and rises thereafter to 97% by 2010. On the other hand, prices for
petroleum products in the Soviet Union were only one-fifth of West European prices on average, whereas coal prices
were about one-haif of West European prices. Thus, the decline in NO, emissions is much more dramatic in all
of the FSU countries with Ukraine’s emissions falling to 44% of the 1990 level in 2005 before rising slowly
thereafter. Strict emission standards applied to all existing plants and equipment would be required to bring
Hungary’s emissions down to the same ratio by 2010. However, the application of stricter emission standards to
new equipment alone does have a significant impact in this case, leading to an average growth in NO, emissions
which is much lower than the general rate of economic growth,
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Figure 11

Emissions of lead in Bulgaria and Romania

Indices with 1988-90=100
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Economic reform should lead to a substantial reduction in emissions of lead particles in Bulgaria, but the
improvement is both less and more transitory in Romania. The differences reflect the relative contributions of the
non-ferrous metals sector, combustion of fuels in other large plants, and leaded gasoline. Where non-ferrous metal
plants make a substantial contribution to total emissions, as in Bulgaria, the initial decline in production followed
by & reduction in emissions of lead per unit of output associated with new equipment and stricter controls will ensure
that total emissions can be sharply reduced even without a large shift to the use of unleaded gasoline. In Romania,
however, stricter standards on the lead content of gasoline are crucial if total lead emissions are to be reduced
substantially. The projection for EC standards applied to new plant alone assumes that the average lead content of
gasoline is reduced to 0,15 grams per liter. This would lower the 2010 index of total emissions to 55 (from 80).
The projection for EC standards applied to all plant assumes that one-half the vehicle stock will rely upon unleaded
gasoline by 2010, which yields an emissions index of 17 at the end of period.

Figure 3 in Annex § illustrates how the composition of lead emissions by source type in Bulgaria will change under
alternative scenarios.
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Figure 12

Emissions of cadmium in Belarus, Lithuania and Romania

Indices with 1888-90=100
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Emissions of heavy metals other than lead, with cadmium being used as a general indicator, depend upon output
in the metallurgy sector and on the use of coal and oil. Lower output from the metallurgy sector, greater energy
efficiency and better environmental performance as old plant is screpped all lead to large falls in cadmium emissions
in Belarus and Lithuania. The main scenario for Romania indicates a sharp initial fall in emissions followed by a
gradual rise. This upward trend can, however, be reversed by the gradual introduction of stricter environmental
standards for all plants, so that total emissions in 2010 would be only 10% of their initial value.
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Figure 13

Emissions of BOD in Russia

indices with 1990=100
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World Bank estimates

Large industrial plants account for less than 15% of total emissions of BOD in Russia. The remainder comes from
households and small industrial plants which are likely to discharge their effluent to municipal sewers. Thus, a
substantial drop in large industrial emissions up to 1995, even if reinforced by stricter environmental standards for
all plants, has a relatively small impact on total emissions. Even if governments encourage or require small
industries to discharge their wastewater to central pre-treatment or treatment plants, the relative contribution of
municipal discharges to water pollution will grow over time. In view of the limited resources available for treating
these discharges, any significant improvement in water quality on a broad basis must depend upon investment in
facilities and technologies which maximize the reduction in pollution loads given the constraints on investment.
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3.20 Slower economic reform leads to a stower decline in emissions but over a longer time span.
Still, delays in economic reform imply that emissions will be higher throughout the whole of the two
decades studied. Accelerating economic reform also accelerates the rate of decline of emissions, but this
means that the trough is reached more rapidly and continuing rapid economic growth can lead to the total
level of emissions overtaking those under a scenario in which both reform and economic growth are less
rapid.

3.21 The social costs of industrial restructuring may be high so that people require more than
an assurance of better environmental conditions to accept the disruption and pain involved. However,
short of an attempt to reimpose a command economy, it is an illusion to believe that the costs of
restructuring can be avoided or even much reduced. The breakup of CMEA trading arrangements
followed by the dissolution of the Soviet Union has irrevocably destroyed the foundations of the economic
system that supported inefficient and polluting industries. Centralized control over the economic decisions
is no longer acceptable, while countries have to adjust to fiscal and trade constraints arising from the loss
of implicit subsidies on energy supplies and other raw materials. Thus, the issue is not whether industrial
restructuring will occur but how. All governments face difficult choices in deciding to what extent the
long term rewards generated by faster economic adjustment are sufficient to outweigh the immediate costs
involved. . In that context, the correlation between faster economic reform and the extent of the
environmental gains may shift the balance towards more radical reform but it is hardly decisive.

3.22 The results of the scenario analysis show that the environmental benefits of economic
reform can be high. Total emissions of particulates and sulfur dioxide decline by 70 percent or more of
their pre-reform level by 2005 in many countries despite a recovery of GDP to pre-reform levels or
higher in all cases. Falls of 50 percent or more in other air pollutants such as NO,, air-borne lead and
cadmium are likely. However, sustaining the rate of decline in total emissions after 2000 in these
countries and achieving equivalent declines in the high range countries will require environmental policies
that involve additional costs by restricting emissions below the level that can be attained by modern
technology at a negligible cost. In particular, emissions of NO, and lead may grow rapidly in the next
century as a result of traffic growth unless measures are adopted to improve the environmental
performance of motor vehicles and/or to limit their use in polluted urban areas.

3.23 The crucial question is whether to require that all plants should meet tighter emission
standards or whether it is enough to impose these on new or rehabilitated plant and equipment alone.
It turns out that the environmental gains from imposing EC standards on new capital alone are modest
for most pollutants. Thus, it would be necessary to insist on retrofitting or scrapping old capital which
does not meet these emissions standards in order to achieve the very large reductions in emissions that
are shown to be possible by 2010. The costs of accelerated capital replacement would partly be covered
by the greater efficiency of new capital, but nonetheless the financial burden is likely to be large. A
program that requires retrofitting or capital replacement for all plants in hot spots but not elsewhere
would certainly offer the most cost-effective way forward if governments wish to go beyond what can
be achieved by imposing stricter environmental standards on new or rehabilitated plant and equipment
alone.

3.24 Projections such as these show what can be achieved, given the technology that is readily
available in the West, but they do not tell us how it should be done. Emission standards are only one
possible instrument of environmental policy. The analysis later in this chapter indicates that other
instruments may be preferable on economic or institutional grounds. Further, the fact that emissions
could be reduced by the amounts shown does not imply that this should be the target for environmental
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policy in all or any of the countries. For example, even stricter emission controls via the application of
Best Available Control Technologies (BACT) would reduce average emissions per square kilometer in
Central and Eastern Europe to a level only one-fifth of that in Western Europe because of differences in
income per head and population density. A4 BACT-approach would, therefore, only make sense in
regional hot spots, even if the goal is to achieve ambient environmental conditions equivalent to those in
Western Europe.

3.25 Costs must play a central role in setting emission reduction targets. It is much cheaper to
install dust collection and filtering systems on both new and old plant than to install some kinds of sulfur
or NO, emission controls. Thus, it is sensible to aim for larger reductions in emissions of particulates,
air-borne lead and heavy metals than for gases. The relationship between the costs of control in new and
old plants is important in deciding how far to go in retrofitting or scrapping old plant, which in turn
determines the length of the transitional period that should be allowed and the stringency of the
intermediate emission standards.

' Combmlng pollciu and lnvemnems while taklng tecoum of economic forces :

1, b Over the medlum-to long term, households and other small-scale users of coal are lukely to sw1tch
e to gas and other fuels, . R y _

R The use of coal wrll therefore become more concentrated in large sources (as in Westem Ewrope);
'3, In the short fun and during the transrtron, the envrronmentallhealth damage from smal_l~scale sources

and households will continue to be high, partly because these users cannot afford to.undertake the
investments necessary to. comply ‘with energy price increases and other consequences of economic

reform
4. ltis desirablé to reduce emissions from fow stacks more rapldlv b would: oot as a result of
. . economic forces alone (see 1) - this therefore becomes a legrtimate element of a public rnvestment
 program; v .
5 At the same time, however envrronmental standards and’ polrcres should be dlrected at ensuring -

.. strictly ‘that large sources are. reducing their emissions similarly... .However, the environmental

- policies should force enterprises and utilities to internalize the environmental costs.they cause, -
forcing therh, in general, to fmance therr awn mvestments {Chapter V analyzes this issue and the
possible exceptlons ) A .

3.26 In general, it is much easier to monitor and enforce environmental policies that apply to
a small number of large sources than to many small sources. Certain instruments - e.g. differential fuel
taxes, regulations concerning fuel specification or vehicle equipment -- can be applied uniformly to all
sources but ensuring that they are not nullified by poor maintenance requires substantial resources.
Economies of scale in control technologies combined with institutional considerations mean that
environmental policies should focus on large sources initially. The scenarios show that large sources such
as power and heat plants and heavy industrial plants account for nearly 80 percent of dust and sulfur
dioxide emissions and 50 percent of lead emissions. Thus, a strategy in which EC standards (or their
equivalent) are applied to large sources will yield most of the benefits derived from an attempt to apply
them to all sources, large or small.
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3.27 The phasing of stricter environmental controls must be considered carefully. To the extent
that a country is going to rely upon the application of stricter controls to new plants only, it is essential
that appropriate standards or other instruments should be introduced before investment recovers after the
trough of the economic recession is past. The scenarios suggest that giving clear priority to
environmental policies and investments which reduce emissions of all forms will reinforce the underlying
trends associated with economic reform and restructuring. This will enable large and permanent
improvements in the ambient air quality enjoyed by many tens of millions of people to be achieved by
the end of this century.

3.28 The strictest controls upon emissions of NO,, VOCs and lead from vehicles imply the
installation of catalytic converters on all automobiles. This will take a considerable period to come into
effect, though product standards can be changed immediately to reduce the lead content of gasoline.
(Indeed, automobiles without catalytic converters can operate on unleaded gasoline.) In the short run this
measure is not required in order to achieve the substantial reductions in NO, and lead emissions shown
in the figures, though it is more difficult to deal with VOC emissions without tackling automobiles.
However, photochemical smog -- resulting from the action of sunlight on NO, and VOCs -- is not one
of the highest priority problems at present in most of Central and Eastern Europe, so that priority should
probably be given to reducing VOC emissions from the chemical industry because of their relative
toxicity as well as the relative costs of reducing emissions. Controls on vehicle emissions will be
required in due course because of the expected growth in traffic volumes, but these are not an immediate
priority and could be left until after 2000 which allows time for the efficiency and cost of control
equipment to improve.

3.29 With regard to water pollution, the outlook is not entirely positive. The scenarios show
that emissions of BOD and other water pollutants barely decline or rise after 1995, even if large
reductions in industrial emissions occur. Households and small sources dominate the discharge of these
pollutants and the only effective solution is large scale investment in municipal wastewater treatment.
The time span involved will be lengthy — several decades -- and the effect on ambient water conditions
will vary greatly from place to place. It follows that it is essential to ensure that scarce resources are
allocated to maximize the improvement in ambient conditions by choosing the most cost-effective methods
and standards of wastewater treatment.

Privatization and Environmental Liability

3.30 Privatization is another structural change associated with market reforms which may also
contribute to improving the environmental performance of industrial enterprises, provided that an
appropriate framework of environmental policy is in place. The simple fact of transferring the ownership
of an enterprise from the public to the private sector need not have an immediate effect on its behavior.
Indeed, there are those who worry that private enterprises may be less willing to be "good environmental
citizens” than public ones. The crucial issues are: (a) whether the change in ownership alters the
enterprise’s response to pricing, taxation and regulatory polices; (b) whether the break-up of a monolithic
public sector allows environmental policies to be enforced more effectively than before; and (¢) whether
clear and credible environmental regulations are in place. Another issue which arises at the time of
privatization is how responsibility for contamination from past industrial operations will be allocated.
Legal uncertainty about this can delay the privatization of some enterprises.
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3.31 One of the objectives of privatization is to stimulate enterprises to respond more vigorously
to price and other signals. Experience suggests that it may only be partially successful in meeting this
goal, because it is competition as much as the form of ownership that determines the behavior of
enterprises. Thus, breaking up large enterprises is as important as privatizing them in obtaining the best
response to higher energy prices, pollution taxes or regulatory measures.
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3.32 The same conclusion applies to the other major benefit of privatization, which results from
eliminating the potential conflicts which arise when the government acts both as environmental regulator
and as owner of the regulated enterprises. Advocates of paternalistic government used to suggest that
public ownership of enterprises would enable officials and managements to pursue environmental and
other social goals without hindrance from the constraints imposed by the interests of private owners. In -
practice, the reverse was true, so that the environmental performance of large public enterprises has
tended to be worse than that of private ones. Size and incentives were part of the explanation, but so too
was the conflict between the various goals that the managers of public enterprises are expected to meet,
Environmental concerns were far from the top of the list and, thus, received scant attention.
Decentralization of responsibility for different aspects of government policy combined with privatization
means that environmental considerations become an essential element of the context in which new
managements have to operate. They are no longer expected to choose between a wide range of economic
and social objectives. Instead, they can focus on operating efficiently and profitably subject to meeting
reasonable environmental constraints. There will, of course, be bargaining over what those constraints
should be, but the negotiations will take place between parties with clearly defined responsibilities which
do not overlap.
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3.33 The Need for Information. The neglect of environmental concerns in the past makes the
process of privatizing industrial enterprises more difficult. The main problem is that of liability for the
damage resulting from careless or unsafe disposal of hazardous materials in the past. With complete
information the issue is straightforward: either the government accepts responsibility for dealing with the
consequences of past damage or the obligation is transferred along with the assets of the enterprise in
which case the government will receive a lower (perhaps even a negative) price for those assets. In
practice, it is the lack of information about what has been done in the past that gives rise to the greatest
difficulties.® All the more, it is critical that the responsibility for past environmental problems must be
decided before privatization, when property relationships are still simple. This requires () technical
information on the extent of pre-existing contamination and the potential costs of rectifying the damage,
(b) an administrative decision about what remedial action is required, and (c) clear legal rules — either
in legislation or in specific contracts — defining how any costs will be allocated.*

3.34 It will be very difficult for the governments to privatize the large, heavily polluting
industries with unknown past environmental liabilities. To the extent these industries continue to operate,
they are likely for economic reasons to be broken up into smaller parts, some of which may be able to
be privatized. In any case, it is important to develop an appropriate monitoring system as a basis for
drawing a clear dividing line between environmental damage resulting from past actions and the
consequences of current emissions -- whether or not an enterprise is privatized. The extent of past
liability must be clearly established at the time of ownership transfer to avoid the kind of uncertainty and
protracted legal battles that can otherwise be expected in the future.

3.35 Privatized enterprises must be responsible for the consequences of their emissions after
privatization. If they inherit old, polluting plant and equipment which must be modified or replaced to
meet current environmental standards, this will be reflected in the value of the assets. The government
for its part must be willing to define the environmental standards that the privatized enterprise is required
to meet and the period of adjustment that will be permitted. Thus, the process of privatization is closely
bound up with the formulation of a wider set of environmental policies and standards.

3.36 Cleanup of old Wastes. Experience from the West suggests that cleanup of hazardous and
toxic wastes should be approached very cautiously, and that only those sites that could cause damage to
water supplies or otherwise imply immediate danger to human health should be cleaned up right away.
Other sites should, as a rule, be cordoned off and carefully monitored with information being registered
in a national inventory of waste sites. Inappropriate transport and disposal of dangerous substances could
be riskier than leaving the sites untouched for the time being. Moreover, financial limitations in CEE
countries argue strongly for this approach.®

3 On the other hand, if governments accept liability for past pollution, there will be an incentive for full disclosure by the
enterprise, partly solving the problem of lack of information.

4/ Though it may be possible to set in place legal rules specifying who will pay for past pollution costs, collecting the
technical data and making administrative decisions about required remediation may not be feasible for the majority of CEE
enterprises before they are transferred to private ownership.

5/ In the U.S., only 63 of the 1,200 sites on the National Priority List of hazardous waste sites (32,000 potential sites have
been identified) could be cleaned up during the last 12 years, at a cost of US$11 billion. Under the Superfund procedure
in the U.§., it has been estimated that the cost of litigation has amounted to 55% of actual clean-up costs. Moreover,

: (continued...)
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3.37 From the government’s perspective, environmental liability will often be regarded as a
small problem that can be deferred to later. The evidence suggests that environmental issues are indeed
a small factor in most property transfers, albeit one for which the government must have the expertise
to make the necessary adjustments in the price of the property. In a few instances, however,
environmental concerns could become a serious obstacle to privatization, and the government may need
to provide explicit assurances that it will assume certain well-defined responsibilities. This may imply
some significant budgetary expenditures in the short run.

3.38 Environmental liability: immediate actions. Uncertainty about future policies concerning
the responsibility for past environmental damage is a significant factor discouraging foreign investment
in heavy industrial sectors. At the same time, insufficient attention seems to have been paid to problems
of environmental liability in domestic privatization programs. This discrepancy may provoke future
conflicts that could be avoided by establishing a clear and uniform set of legislative and administrative
guidelines defining who will be responsible for costs related to pre-existing pollution. Ministries of
Environment will need the resources and staff required to work with the authorities responsible for
privatization to negotiate the environmental aspects of large individual deals and to provide general
guidance in the case of medium and small enterprises.

3.39 Practical considerations imply that, in one form or another, governments will bear the costs
of dealing with past emissions. The funds and staff required to carry out detailed environmental
inventories dictate that these should be limited to a small number of the largest enterprises, especially
when foreign investment is involved. If an environmental audit has been completed, then the terms of the
privatization can specify the environmental clean-up actions that are to be taken by the new owners and
the discount built into the sale price to take account of the costs involved. Both parties must be realistic
in the negotiations. Potential purchasers, especially those from countries with very strict environmental
regulations, may be inclined to allow for a more comprehensive clean-up than the government would
choose to undertake. On the other hand, the new owners will have an incentive to minimize the costs
of meeting their clean-up objectives and should be able to act more rapidly. On isolated sites where the
nature of past pollution can be clearly identified, the balance of advantages is likely to lie with accepting
a lower privatization price in return for a commitment to undertake specific remedial actions. Where
multiple sources or great uncertainty is involved, governments would be best advised to retain the
responsibility for rectifying past damage.

3.40 Since the privatization of medium and small enterprises is a key element of the reform
process, concerns over environmental liability should not be allowed to delay this process. This means
that governments will have to bear the costs of any clean-up that is subsequently required. However, this
does not justify the tendency to neglect the issue altogether. Substantial costs will be involved, so
governments should set aside an appropriate fraction of all privatization proceeds to fund the investigation
and remediation of damage caused by past emissions.

3.41 In all cases, but especially for medium and small enterprises, steps must be taken to
distinguish clearly between the inherited consequences of past pollution and the impact of current

5/(...continued)
between 1986 and 1988, only US$166 million was recovered from private parties, or roughly 7% of the US$2.4 billion
spent on Superfund cleanups. '
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emissions. Governments should indicate clearly to the new owners of all enterprises that they will be held
responsible for any damage resulting from violations of emission standards after the transfer of
ownership. To ensure that this means something, Ministries of Environment must take immediate steps
to implement the monitoring systems and associated databases that will be required to track the
performance of newly privatized enterprises as well as those remaining in public ownership. In doing
this, Ministries should set themselves implementation targets to cover all sources emitting more than some
defined level of pollutants in particular industries within a specific time period — for instance, by the end
of 1994.

Better environmental policies

3.42 Most Central and Eastern European countries have environmental legislation which could
be used even now to bring about improvements in environmental conditions. In the past, local and
national governments were unwilling to enforce their own rules because priority was always given to
maintaining levels of production. As more power is given to environmental agencies at a local level and
as governments disengage from direct involvement in the ownership and management of industry, it
should become possible to establish an effective system of environmental regulation. However, the
choices will be very difficult. With falling output and rising unemployment, the authorities may be
understandably reluctant to enforce strict environmental rules if that means closing down industrial plants,

3.43 The first step is to establish a clear set of priorities and targets which can be realistically
achieved over the next 2-3 years. In the past, governments in the region established environmental
standards which were much stricter than those in Western Europe but then did little about meeting them.
In the future it is clear that they will move toward Western European standards, but the convergence may
take one or two decades. One of the earliest measures should be to require that non-ferrous metallurgy
and parts of the chemical industry reduce or largely eliminate their discharges of heavy metals --
especially lead — to air and water.

3.4 The choice of policy instruments for major sources. Once a set of local or national
priorities has been drawn up, attention must focus on the best method(s) of implementing these priorities.
Over the last 20 years, arguments about this issue have focused on the choice between "command and
control” (CAC) and "market-based” (MB) approaches. The kernel of the dispute is that the regulatory
approach using CAC instruments -- new source performance standards (NSPS), emission permits -- offers
the prospect of certainty in achieving pre-determined emission limits and is generally regarded by
politicians and industries as being easier to implement and more acceptable in political and business
terms. On the other hand, there is overwhelming evidence that, in most circumstances, it is much more
costly to achieve some level of emission reductions if CAC rather than MB instruments (pollution charges
or taxes, tradeable discharge permits, deposit-refund schemes) are used. The reason is that the cost of
cleaning up emissions is not the same for all sources. Therefore, the cheapest method of meeting the
reduction target is not to impose the same proportionate reduction in emissions or the same emission
standard on all sources, Instead, those with the lowest costs of clean-up should reduce their emissions
by more than those facing higher costs. This may appear to be inequitable to the different industries or
plants involved but it is an essential condition for economic efficiency.

3.45 The severe financial constraints in Central and Eastern Europe suggest that the governments
in the region might have to give more serious consideration to market-based instruments than has been
usual in Western Europe. Even though CEE countries have embryonic markets at best, this is not as
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unrealistic as might seem at first. In several of the countries in the region, there is paradoxically a fairly
long tradition of environmental charges which have been applied with varying effect. Moreover, there
may be institutional mechanisms (e.g., negotiated emission permits) for simulating the use of market-
based instruments, until such time as these can be applied directly. It is important to note that this is not
necessarily a substitute for - but rather a complement to ~ emission limits, provided these are well
enforced and take account of regional variations in ambient conditions.

3.46 There are very limited resources available for environmental improvements, while some
of the environmental issues which are receiving attention - such as wastewater treatment or acid rain --
are among those where the costs of relying on CAC approaches are particularly high. Thus, the cost of
Jailing to wiilize efficient MB instruments wherever possible will be incurred in the form of less
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environmental improvement, more damage to human health and the natural environment, and lower
economic welfare.

3.47 The contrast between CAC and MB approaches is often overstated. With sufficient
information it is possible to achieve an efficient reduction in emissions by relying upon different
combinations of instruments. The real problems are those of practical implementation which, in many
cases, focus on the question of the information that is available to the policy maker or regulator and to
the industries concerned. There is no point in attempting to use a MB approach if it is not possible for
each source to monitor the level of emissions. On the other hand, technology standards are particularly
inappropriate for an industry where the range of production processes and options for emission reductions
is large or is changing rapidly, because regulators are likely to impose unnecessarily costly solutions.
Since there must be substantial uncertainty about the costs and consequences of adopting alternative
instruments, an important consideration guiding the choice of instruments must be the relative costs of
making mistakes, that is of imposing too strict controls or achieving too little reduction in emissions.

3.48 Detailed assessments are required of the suitability of different combinations of instruments
for dealing with various environmental problems in Central and Eastern Europe. These must focus on
practical issues of implementation as well as an economic assessment of the relative costs of the
alternative approaches.®

3.49 It is possible to state some general conclusions in advance of the full assessments.

(@)  There is little alternative to reliance upon a regulatory approach and
CAC instruments to deal with micro-pollutants such as heavy metals
and most toxic chemicals. The costs and difficulty of monitoring
emissions of such pollutants are large, the costs of making mistakes
also tend to be high, while the range of control costs seems to be
relatively limited. In these cases it is usually necessary to adopt
blunter forms of regulation including technology standards which
require enterprises to install certain kinds of process or end-of-pipe
controls.

(b)  Pollution charges - which have a tradition in a number of CEE
countries -- can be used in dealing with emissions from large or
medium industrial plants that can be monitored at reasonable cost.
This includes air pollutants such as dust, sulfur dioxide, nitrogen
oxides as well as water pollutants such as organic material,
suspended solids and some heavy metals. Where pollution charges
have been applied in the past in CEE countries, they have usually
been set too low to cause any change of behavior among enterprises.

6/ The OECD's Guidelines on the use of economic instruments in environmental policy together with a number of related
publications on Western experience of the application of economic instruments provide valuable guidance on how pollution
charges, tradeable permits and similar instruments might be introduced.
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Tradeable discharge permits have an advantage over pollution
charges in that they offer relative certainty about the total level of
emissions. However, they can only offer an effective alternative if
the number of sources within the area covered by the permits is
sufficient to sustain a reasonable level of permit trades without any
one source having a disproportionate influence on the market. The
main experience of using tradeable permits has been in the US.
There a scheme for phasing out lead in gasoline was very successful,
but other schemes have been less successful with the number of
trades limited by regulatory uncertainty, onerous CAC requirements
imposed in parallel with discharge permits, and geographical
restrictions which reduced the number of sources that were eligible
to participate. The 1990 Clean Air Act is expected to lead to a large
increase in the role of permit trading in meeting overall targets for
reducing emissions of sulfur.

The major problems in introducing market-based instruments arise
from the distributional consequences of alternative levels of charges
or permit allocations. It may be necessary to adopt transitional
arrangements which mitigate the immediate impact of the new
control system on existing sources, usually by "grandfathering”
sources for a period. For instance, pollution charges could be
increased gradually or a substantial share of permits could be
allocated to existing sources. Such provisions may play an important
role in ensuring that proposed schemes are politically acceptable.

Despite these difficulties, there is a clear trend among OECD
countries to consider the introduction of market-based instruments to
address energy-related emissions.  This includes recent US
legislation and proposals for a new energy tax, the EC’s energy-
cum-carbon tax, Sweden’s carbon tax, the UK’s green paper on
environmental policy, and other initiatives. Underlying this trend is
the realization that even for rich countries the costs of adopting
inefficient CAC regulations jeopardize the achievement of national
environmental goals.

Deposit refund schemes have been used with considerable success in
many countries to deal with various types of solid waste and to
encourage recycling of glass and aluminum. This approach is now
being expanded to control the disposal of hazardous wastes in
Thailand and other proposals are under consideration elsewhere.
There is considerable scope for introducing similar arrangements in
Central and Eastern Europe in order to provide appropriate
incentives to reduce the generation of waste as well as to ensure that
it is properly managed.

Pollution charges. Several countries in Central and Eastern Europe -- including Bulgaria,

Czech Republic, Hungary, Poland, Russia, Slovakia and Ukraine -- have legislation which allows
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Ministries or provincial governments to impose emission fees and fines on polluters. In many other
countries -- for example, Belarus and Croatia -- such legislation has recently been introduced or is being
actively considered. Such emission fees and fines can form the basis for efficient systems of pollution
charges.

3.51 In the past, the levels of the fees and fines were too low to act as a serious deterrent and,
in any case, payment of them was often not enforced or was simply regarded as a cost to be passed on
in the prices for the goods produced by the enterprise. In most countries, it will be necessary to raise
the level of the charges dramatically and then to enforce payment of any charges levied. If this is done,
the charges will provide a very powerful incentive to encourage enterprises to find low cost methods of
abating their emissions, even if they cannot afford to make large investments in new plant and
technology. Often, good environmental management is just a reflection of good industrial management.
The great merit of pollution charges is that they mobilize the ingenuity and skills of plant managers in
order to achieve better environmental performance while they avoid the danger of enforcing technology
standards which may be unnecessarily costly or rapidly outdated.

3.52 Poland has raised the level of its pollution charges by about 10 times in real terms since
1990, providing a genuine incentive to reduce emissions. The revenue collected in this manner goes to
a National Environment Fund and is used to finance various environmental investments. There have been
problems in collecting the revenue from many enterprises whose financial situation was or was claimed
to be such that they could not make the payments for which they were liable. As a result the Fund’s
revenue fell short of its expected level in 1992, The Ministry of Environment announced in late 1992
that pollution charges would be reduced temporarily by 90 percent to allow industries to adjust to the
much higher level of charges. Public reaction to this decision by enterprises as well as environmental
groups has demonstrated that the pollution charges were having their intended effect of encouraging
polluters to invest in reducing their emissions. As a result, abrupt changes in the level of charges disrupt
plans based on the assumption that the charges will be much higher than in the past.

3.53 A clear distinction must be drawn between (a) fees for emission permits or pollution
charges whose purpose is to cover the administrative and monitoring costs involved in any system of
environmental regulation, and (b) pollution charges which are linked to the amount of damage caused by
emissions. Reliance upon cost-based fees to finance regulatory expenditures are common in Western
Europe and should be regarded as a minimum requirement in the CEE countries to ensure that the
environmental authorities have sufficient funds to fuifill their basic responsibilities for monitoring and
enforcement. Pollution charges generate additional government revenue that can be used for any purpose,
though in practice it is usual to use the revenue to finance environmental expenditures via an Environment
Fund or an equivalent arrangement. While linking revenues and expenditures is generally not
recommended — the constraint that revenues from a particular program must equal expenditures on that
program may lead to inefficient levels of taxation or spending -- the loss of economic efficiency may be
a political price worth paying in order to introduce an effective system of pollution charges. So long as
cost-based fees are used to finance the fundamental regulatory functions, no serious problems should arise
if the additional revenue from pollution charges is used solely to finance environmental improvements.
A fall in the amount of revenue collected would indicate a decline in total emissions and thus in the clean-
up expenditures, so that the arrangement provides a greater degree of flexibility in setting expenditure
levels than is typical for most other assigned taxes.

3.54 While the changes in Poland were a major step forward, charges are still set below the
marginal damage of pollution in most cases. For example, the charges for emissions of saline water are
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not set high enough to force the mines concerned to control their discharges (though the sharp increases
in charges has prompted the mines to give serious consideration to more limited measures designed to
reduce emissions). In this case the government was concerned that charges set high enough to fully
reflect the damage caused by saline water would cause the mines to shut down resulting in a loss of jobs
and greater dependence upon imported energy. While this view is understandable, it neglects the fact that
the costs of the damage caused by saline water are equally real even though they may be not be
immediately apparent to the many enterprises and other organizations which have to bear them.

3.55 Poland’s experience with pollution charges suggests lessons for other countries which are
considering similar measures. Two major issues must be addressed in implementing any. system of
charges:

(a) The relationship between CAC regulations and economic instruments
must be carefully considered. In Poland, emission standards have
not been linked to pollution charges either in the way they operate
or in the implied weight placed on reducing emissions of different
pollutants. Enterprises are confused and feel that they are being
unfairly subjected to inconsistent signals.

(b)  An efficient system of pollution charges that reflect the
environmental damage caused by emissions will impose a heavy
fiscal burden on enterprises that have never had to meet strict
environmental standards in the past. Since the financial position of
many enterprises is very weak, enforcing payment may lead to
bankruptcies while a failure to levy the charges due will undermine
the credibility of the system.

3.56 Both of these issues are much more acute during the transitional period while enterprises
adjust to the new policy regime than they are in the long run. CAC regulations which are retained can
be amended or eliminated to ensure that they do not undermine the impact of the pollution charges. The
total fiscal burden on enterprises can be adjusted by varying non-environmental taxes. This will, of
course, result in a redistribution of the tax burden away from "clean” activities towards large scale
emitters. This redistribution is essential if the costs of environmental damage are to be internalized, so
governments must be prepared to resist the complaints that will come from those which will in future
have to bear the costs of the damage that they impose on the rest of the community.

3.57 As indicated above, various arrangements can be introduced to cushion the transitional
difficulties. None is ideal, but countries could consider one or a combination of the following :

(a) Impose a relatively low charge on emissions up to the level specified
in each plant’s emission permit but require that the full charge
should be payable on all emissions above that level. This is
equivalent to the original system of fees (low pollution charges) and
fines (full pollution charges) which was or is still operated in several
countries. It provides a strong incentive to reduce emissions to the
permitted level, but sacrifices some of the efficiency gains which can
be achieved by encouraging plants with low emission control costs
to reduce their emissions below the level specified in their permits.
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For this reason, the quantity of emissions subject to the lower charge
should be gradually reduced to zero over a period of 3-4 years.

()  Apply a uniform pollution charge to all emissions which is gradually
increased over a period of years to the level implied by estimates of
the damage caused by emissions. This approach provides less of an
incentive to reduce emissions immediately, but may be more
practical if emission permits are ambiguous or have not been issued
for many sources.

(¢) Impose the full rate of pollution charges from the beginning, but
introduce a "banking" scheme under which enterprises can defer
payment of the charges in exchange for making larger reductions in
emissions or paying higher emission charges in future. There must
be a limit on the amount that can be "borrowed"” in this way, so that
the length of time allowed for "paying back" the deferred sum of
pollution charges must be rather short -- no more than 4 years. This
arrangement reflects the reality that the government is likely to be
unwilling in the short run to bankrupt heavy polluters which are
unable to pay their pollution charges. However, it will only be
credible if the authorities take steps to make clear that enterprises
which fail to "repay their loans” will be closed down in future. One
way of doing this might be to take out a lien on the property and
other assets of privatized enterprises which defer payment, so that
their new owners cannot evade the charges by asset-stripping.

3.58 No system of pollution charges or other economic instruments can change the underlying
political choices. If governments give priority to maintaining production and employment, then
environmental policies which threaten these goals will be set aside in one way or another. Adopting
policies which are not enforced will just undermine the credibility of the environmental authorities and
of the government in general. Thus, the transitional arrangements that are implemented must reflect the
authorities’ willingness to follow through on difficult cases in order to achieve their environmental goals.
It is better to accept that a lengthy transitional period will be required than to set targets which few
believe or are able to meet, since deadlines that are always postponed are much worse than longer
deadlines that are regarded as being firm.

3.59 Environmental Standards. There are two kinds of environmental standards which serve
quite different purposes in environmental policy.

(a)  Ambient standards are used to identify areas where policies need to
be implemented in order to improve environmental conditions. They
are a simple method of establishing priorities since areas (or stream
lengths) which comply with the relevant ambient standards are
considered to require no further intervention, while other areas may
be ranked by the extent to which exposure levels exceed the ambient
standards. It has been usual to establish an ambient standard for a
pollutant by reference to the health effects of different levels of
exposure (as discussed in the first sections of this report), although

o
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(b)

certain countries have been moving more recently toward ambient
standards based on the capacity of natural ecosystems to absorb
environmental pollution.

Ambient standards represent a simple decision framework to guide
policy making. They require an explicit agreement on the
environmental quality objectives that are desired, and the costs that
society is willing to accept to meet those objectives. Because
ambient standards can be set at different levels for different
locations, it is possible to use them to protect valuable ecosystems
in a way that would not be possible by only focusing on emissions.’
Historically, ambient standards in the rich market economies have
been continually tightened as medical evidence has become stronger
regarding the impact of certain pollutants, and as the demand for
better environmental quality has increased.

Emission standards® are instruments of policy which are a central
element of most CAC approaches to environmental management.
They may be established by reference to what can be achieved using
the "Best Available Control Technology" (BACT) or some variant
of this concept. Alternatively, emission standards may be set by
trying to estimate, using a more or less detailed dispersion model for
either air or water pollution, the volume or concentration of a
pollutant in exhaust gases or wastewater discharges that is
compatible with ensuring that areas around the plant meet the
ambient standards that are defined for the pollutant. In many
regulatory systems this approach links up with the process by which
emission permits are issued. To obtain such a permit a plant may
have to show that emissions will not raise typical exposures above
the level prescribed by the ambient standard. By default, a plant
which meets the emission standard is regarded as satisfying this
condition, unless it happens to be located in an area that already
suffers from serious pollution. Finally, there is a link to the manner
in which pollution charges are levied in the region. These are
generally collected via a system of fees and fines. Fees have to be
paid on the total volume of emissions from a plant, while fines apply
only if the level of emissions specified in the plant’s emissions

2 An example of this differentiation is the setting of "critical loads™ for acidic depositions in different areas of Europe.

Critical loads are s specific application of an ambient standard designed to protect vulnerable ecosystems from the damage
causcd by acid min. They illustrate that it may be desirable to set joint ambient standards for several pollutants which
interact or reinforce cach other. Another example is the joint ambient standard for particulates and sulfur dioxide that has
been adopted by the EC.

8/ In some CEE countries, the term "emission limits” is used, to indicate that the emission standards are only in reference
to physical emissions from the plant, regardless of the technology used. In contrast, Western emission standards often
imply the requirement of a type of technology.
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permit is exceeded. For countries such as Bulgaria and Hungary the
fees have, until very recently, been zero whereas fines may be
significant.

3.60 New Source Performance Standards (NSPS) are specific emission standards — always based
on BACT - in which the emission standard is only applied to new plants. They are a special and very
rigid form of grandfathering since emissions from existing plants are treated differently from emissions
from new plants. If it is costly for a plant to install the controls necessary to meet NSPS, they have the
effect of prolonging the economic life of exnstmg plants by imposing a cost handicap on new plants — of

course subject to the influence of other economic and technologlcal factors.
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3.61
to move towards adopting European Community "standards."

A number of governments in Central and Eastern Europe have expressed their intention
The Box shows that the EC framework

of standards is much more complex than is usually understood. It implies that CEE governments could,
in principle, immediately adopt the framework of EC environmental directives and abolish their existing
sets of standards -- with the exception that the dates for conformance with certain specific EC directives

9/ In addition to ambient and emission standards, fuel quality standards should be mentioned. Throughout Westem Europe,
there are national and EC standards for mazimum permissible sulfur content in different types of fuel oil as well as in coke
and coal. In some countries, the use of low-sulfur fuels is required in special urban protection zones. Most countries and
the EC also have heaith-related standards limiting the benzene content and the lead content of fuel for motor vehicles, and
either limiting or outright prohibiting certain types of leaded fuel.
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should be extended. Alternatively, those countries which have recently adopted their own new emission
and/or ambient standards could choose to make modifications in the required adaptation periods, to assure
that compliance can realistically be achieved. In deciding how rapidly to implement EC directives or
equivalent national regulations, the CEE countries may wish to set intermediate targets which are
contingent upon the transfer of appropriate technologies (subject to normal licensing arrangements) to
local manufacturers, joint ventures or enterprises established by foreign investors. Over the next 20-30
years, it is in any case likely that Eastern and Western standards would gradually converge, and that there
will be significant changes on both sides (e.g., a gradual introduction of a modified form of BAT
standards in the EC). Annex 9 provides a comprehensive overview of the major aspects of current EC
air and water pollution standards. .

3.62 Ambient standards for air quality in most Central and Eastern European countries are
considerably stricter than EC ambient standards, and the number of pollutants for which ambient
standards have been promulgated tends to be greater than is common in EC/OECD countries. Given the
limited resources for monitoring, it is difficult or impossible to track all of these pollutants. Indeed,
ambient air quality monitoring for many of these pollutants has not been sufficiently established in
Western countries to provide reliable data. Nor, in some cases, have health criteria been established to
protect the general public with an appropriate margin of safety.

3.63 The situation is less clear with regard to ambient water quality. EC ambient standards have
been mainly concerned with drinking water, while some Central and Eastern European countries attempt
to specify ambient standards for many pollutants in rivers and lakes.

3.64 For all media, it would be better to adopt a simpler set of ambient standards which reflect
current analytical capacity as well as the most important threats to health or ecosystems. This capacity
will increase over time, so that ambient standards for other pollutants could be temporarily suspended
rather than repealed. A regular process for reviewing ambient standards and monitoring arrangements
could then be implemented as a basis for deciding whether or when to extend the list of pollutants which
are regularly monitored and how this information should be taken into account in formulating policy.

3.65 Emission standards should be gradually introduced over the next 10-20 years in line with
the process of economic transformation, industrial restructuring and capital turnover with a view to
ensuring that the desired ambient standards are met, as well as conforming to international conventions
on transboundary pollution flows. Because this may imply substantial variations in emission standards
for different locations and sources (depending on the number of existing sources and natural factors),
environmental policy should rely as little as possible on emission standards at a country-wide level.
Instead, regional authorities — with suitable assistance and supervision from the national environmental
authorities -- are in a better position to negotiate efficient ways of complying with ambient standards.
This can be achieved, for example, by adopting sefs of new source standards at the local level that depend
on local ambient conditions. In the process, regional authorities would have the right to set local ambient
standards that are stricter than the national ambient standards if this is warranted and affordable.
Concurrently, the quality of data on current emissions needs to be upgraded, and ambient monitoring
expanded and improved (this would also provide the basis for a more accepted and reliable system of
environmental charges).

3.66 Achieving a particular set of ambient standards implies a cost which becomes increasingly
greater as the standards are made stricter. In setting ambient standards, a simple cost-benefit analysis
should be carried out of the damage caused by different pollution levels and the costs of reducing the
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' . o emissions. This is admittedly not an easy task
: Tough mndards can baekﬂro o --) and it is one that has received insufficient

: 1 attention in Western countries. However, it
emphasizes the crucial point that setting standards
for environmental quality is not a one-time event.
Rather it is an evolving process by which
desirable objectives are approached within the
limits of the resources available.
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3.67 Within this framework ‘it is crucial
to set realistic target dates for the implementation
of stricter emission standards. Several CEE
countries have proposed or adopted emission
100% of the poliutants-would cost $317 billion, | standards that are based on either EC or German
‘more than five times as much, and this fngme : ;érecedents. IP several cases — for e).(ample, the
probably understates the true cost o zech R.epubllc and.Poland -- the period al.lowed
..... ' for the implementation of these standards is less
AV Kneese and C LSchultze, Pbllut:on, Prices: | than 10 years and may be as little as 5 years.
and Public Policy, 1975.] : _ While the reasons for seeking better
environmental performance are understandable in
the context of long term goals of joining the EC, experience in Western Europe suggests that such
implementation periods are much too short. Industries in Western Europe have had several decades to
adapt and even now there are many plants which have difficulty in meeting current emission standards.
Lengthy adjustment periods (of up to 25 years) have been provided for new member states of the EC to
come into conformity with EC emission standards and even then it is likely that derogations from certain
standards -- especially on water quality -- will be to be granted.

.. In'the United States, it was estimated in-197
.. aver.the decade 197 1-81; it would cost ¢62 biltion
.10 remove 85-90% ‘of. the: pollutants . from.
_industrial. and. mummpas effluents.” Removing

3.68 It is sometimes argued that strict emission standards are desirable, even if they cannot be
enforced at an acceptable economic cost, as a signal to new investors that they should not count on lax
environmental standards in future. In practice, this argument is overstated. Both domestic and foreign
investors are in no doubt that environmental standards will be tightened over time and they allow for this
in their plans. What they expect is to be treated reasonably and fairly., Unrealistic standards which
cannot be enforced provoke suspicion of unequal treatment and undermine the credibility of national or
regional environmental authorities.

3.69 The process of adopting and implementing standards must be done in a transparent manner
so that enterprises can and will adapt to the changing regulatory conditions. For existing enterprises in
the private or the public sector, governments should reinforce their commitment to a legally enforceable
process of negotiations for phased implementation of emission standards where these are the chosen
instrument of environmental policy. A simple permit system involving annual review may be one method
for ensuring that enterprises adhere to an agreed program of improvements. However, it is crucial that
any such program should be realistic in the light of the resources available and the circumstances of the
industry or plant. If NSPS are introduced for new plants, then it is essential to realize that BACT
standards as implemented in the richest countries may, in some cases, simply be too expensive in view
of the limited resources available,

3.70 Ambient standards and emission limits are only meaningful if they are both enforceable and
enforced. In that regard, the current strict or inconsistent ambient standards of most countries in the
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region tend to hinder rather than accelerate progress towards achieving the desired objectives. There is
inadequate money and institutional capability today to enforce international standards, let alone even
stricter ones. There are also serious political and social obstacles to enforcing the existing regulations
consistently, such as the risk of creating more unemployment. The present arrangements obscure the real
objectives and make it difficult to establish a clear, transparent and unambiguous program to bring
polluters up to the desired international standards. It is also becoming evident that the current
unreasonably strict ambient standards are a serious disincentive to foreign investors who would like a
predictable regulatory regime with evenhanded enforcement of whatever standards can be enforced
nationally or locally."

3.71 In the past, enforcement was regarded as a marginal activity and lack of clear authority
over state-owned enterprises meant that those responsible for enforcement were often put in the position
of advising enterprises how to avoid fines or other penalties rather than of insisting that the spirit of
environmental legislation should be implemented. Environmental policy makers should, therefore, regard
the question of enforcement as a central one that must be addressed in the course of developing new
legislation, regulations and other policies. Without adequate provisions for consistent enforcement new
legislation is not credible and may be seen as unfairly putting those who choose to comply at a
disadvantage.

3.72 To minimize costs of monitoring and enforcement, it is important to rely upon self-
monitoring by enterprises combined with sufficient random checks to ensure that enterprises operate their
monitoring systems in a manner that will generate consistent and reasonably reliable information. Quite
apart from the cost advantages of self-monitoring, it is an important mechanism for enhancing
environmental awareness among the senior managers and other staff. Internalizing environmental
concerns in this manner will reinforce the philosophy that enterprises should, wherever possible, attempt
to avoid causing environmental damage rather than leaving matters until they are obliged to take action
by external intervention.

1y Although foreign investors are, in principle, prepared to meet strict standards equivalent to those they face in the West,
they are reluctant to accept partial enforcement of those standards in the countries in which they plan to operate.
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IV. ESSENTIAL INSTITUTIONAL PREREQUISITES TO SUPPORT POLICIES AND
INVESTMENTS

Experience in Western countries shows that successful environmental policy requires the explicit commitment of the
whole government, and an open approach to setting priorities and making choices.

The greatest contribution to improved environmental management is likely to come from strengthening local and
regional institutions within countries ~ in particular, improving their capacity for financial and economic
management. National environmental authorities should place more emphasis on policy coordination and create
task-oriented teams to work on priority issues. Very substantial savings are possible by making environmental
decisions at the level of river basins or air sheds, but this requires institutions that integrate the different local and
sectoral interests.

Studies for project preparation and industrial reviews need to be re-thought. They must focus on those areas where
scarce invesiment resources can provide the greatest benefits rather than offering pre-packaged recommendations
based on conventional Western technologies. Substantial local participation is essential both to formulate advice
that can be implemented and to improve local capacity to achieve better environmental performance from existing
Jacilities. These changes in approach will require much more careful attention to the terms of reference for studies
to ensure that the resulting proposals meet clear objectives and address the financial and institutional constraints.

A Commitment to Environment

Constraints to Policy and Project Implementation

Legisiative and Institutional Reform

Management Capacity, Training and Education

Environmental Monitoring and Information Systems

Environmental Science, Technology and Research

Strengthening Environmental and Nature Conservation Organizations

A Commitment to Environment

4.1 Institutional factors may be more important than any other aspect of environmental action.
Without a well-functioning institutional system to underpin an environmental strategy, good intentions
will never be translated into reality. In industry, an analysis of the most prevalent environmental
problems suggests that management improvements alone would solve many of the most serious problems.
In this regard, the imbalance between high technical expertise and the relatively weak management
capabilities in CEE environmental institutions is a serious handicap. The situation is further complicated
by the general lack of incentives for highly qualified individuals to be attracted to national or local
government work. These are problems to which there are no easy solutions.

4.2 Since most CEE countries are restructuring their environmental management systems, this
is a good opportunity to learn from both the positive and negative experience in OECD countries.
Overall, it is now recognized that a country’s environmental performance is not principally determined
by decrees from its environmental authority. Rather, the environmental authority mediates, facilitates,
and leads by persuasion. In the end, the success of environmental policies is primarily a function of the

explicit commitmens of the entire government to environmental concerns that affect large groups of the
population.
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43 Sustainable Environmental Management: Setting Goals. Environmental actions should
not only deal with existing pollution problems, but should provide a structure of targets and management
that can pre-empt problems before they occur, and lead to an improved structure of natural resource use.
Environmental management is a relatively new concept, which involves an end-oriented rather than a
source oriented approach. It can incorporate consensual approaches which are necessary to involve
cooperation from interested parties. Such a process typically involves:

® setting goals (e.g. reduction of air pollution)

® setting targets (e.g. reducing particulate emissions by 20% by 2000)
® sector studies (source of pollution, patterns of emissions)

® costing reduction and examining alternative solutions and technologies
® discussions with sectors concerned

A further pre-requisite for environmental management is accurate information about the environmental
situation, both as regards existing resources and pollution levels.

The Dutch Nntlonal En ‘ifonmmtal poucy Plan (NEPP)
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One of the principal messages of this Environmental Action Programme is the need to set

goals -- expressed in terms of environmental quality objectives -- and then to identify the most efficient
strategy to meeting the goal. Different countries have started to introduce variations of this concept, with
differing degrees of success. The Netherlands, for example, has chosen a very ambitious approach,
involving a dialogue with all major environmental actors in all sectors, with the aim of reaching
“sustainable development" for the country by the year 2010 (see Box). The Dutch initiative has
stimulated similar -- though less ambitious -- programs in France and Britain, and the European
Community’s most recent Environment Action Programme contains elements of the Dutch approach.

™
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Other examples of end-oriented approaches include the Californian air pollution program (which includes
the requirement to have an increasing percentage of zero-emission vehicles on the road from 1998); the
New Zealand Resource Management Law; and the Japanese quality control approach, which sets upper
limits for certain pollutants in urban areas.

4.5 Following the Brundtland report, several countries began publishing regular Green Plans,
containing both quantitative and qualitative targets for pollution reduction — targets which can be verified
in succeeding years. Such targeted plans for pollution reduction were drawn up in the late 1980s by
Denmark, Ireland, France, Sweden, Canada and most recently Spain.

4.6 There are two very important lessons that emerge from the experience in developing broad-
based national environmental strategies:

’-At the same tlme, such objectxves must be based on reahst:c g _

assumptions about the availability of financial and human resources. . -

* .. Even some of the wealthiest Western European countries-are now = -

.. faced with having to abandon the goals set in their envu'onmemal'__-'.'

- .programs, because of shortage of funds, ‘limited capability of
" environmental authorities to implement the large number of measures .. . o

~called for, the unwillingness of industry to" adapt’ rapndly ta. the__-:_._ R

‘necessary changes ‘and the lack of consxstency of the government m*--f' '

This points to the need for cost-effective approaches, and calls especially for a better understanding of
the factors that constrain successful implementation of environmental policies and projects -- particularly
at the local level, where most of the immediate decisions affecting the environment are taken.

Constraints to Policy and Project Implementation

4.7 The Legacy of Central Planning. Closing down central planning institutions has proven
to be much easier than obtaining the necessary expertise to identify, prepare, appraise, and implement
policies and projects in a decentralized but sound manner. For many officials in Central and Eastern
Europe, the routine of centrally controlled resource allocation is so entrenched, that ministries often
continue to design investment programs in the hope of obtaining financial support from the West. In
some cases, Western donors have tended to reinforce the past practices. CEE countries are now
discovering that after several years of "studies”, financing for tangible projects has fallen far short of
expectations.

4.8 Some of the explanation lies in a lack of understanding of the traditional investment cycle:
donors do not understand how the influence of central planning carries over to today, and CEE authorities
have difficulty comprehending the arcane concepts related to financing and procurement common in the
West. The Box below provides a synopsis of the investment cycle under central planning. 1t highlights
the fact that decisions with regard to resource allocation tended to be subjective and politically motivated,
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and required little concern for efficiency and performance quality.! Because of the "soft budget”
approach - combined with sometimes severe scarcity of equipment and materials supplies -- the
investment pattern was characterized by (i) easy access to finances, (ii) rapid project design (few studies,
amounting to less than 5% of project costs); and (iii) slow implementation. Implementation delays often
led to a situation in which incomplete projects were prematurely put into operation, and subsequent
deficiencies in operation and maintenance resulted in proposals for new investments as the only solution
to the accumulated problems. Frequently, it used to be easier to launch a new investment cycle than to
generate internal capacity for improved performance.

49 . Significance for current practices. The legacy from past practices influences current
investment behavior in three ways. First, polluters frequently oppose actions except in cases of
emergency.? Second, they prefer investment-intensive solutions to low-cost improvements (e.g. better
house keeping). Third, the perception of centralized investment decision-making on a case-by-case basis
(instead of within a broader national or local strategy) slows down the transition of responsibilities from
the government to the business community.

4.10 The Western Approach. In contrast, the typical Western approach involves a series of
incremental steps over a relatively long time period. Often, 20% or more of total project costs are spent
on project identification, preparation, design and appraisal. In the case of an industrial enterprise, the
process might work as follows:

® review of plant operating procedures and management practices, and/or
diagnostic environmental audit to determine the immediate priorities;

® "zero-cost” improvements involving management, maintenance, and
"housekeeping” modifications;

® concurrently, the enterprise might undertake very small capital
improvements, pending a more detailed environmental audit (can a
product be made using fewer or less toxic raw materials? can equipment
be redesigned so that the waste can be re-used?);

® the comprehensive audit typically focuses on long-term targets, including
projection of likely changes in laws and regulations;

® detailed design study of technological improvements involving contro!
and process changes;

e implementation of these investments over a 5-7 year period; and

)Y In Bulgaria, for example, sharp fluctustions in the structure of environmental capital investments can be observed between
1980 and 1989. The share of air protection investments dropped from almomt 29% in 1980 to only 2% in 1985, and then
rose to 20% in 1989,

p There arc important exceptions. Quite frequently, enterprise managers understand that selected process changes would
be in the financial interest of the firm as well as reduce pollution emissions. However, shortages and constraints on the
availability of foreign exchange have prevented them from taking the desired action. If (public or private) enterprises are
to be responsible for their operation, they must have equal acceas to financial resources -- whether foreign exchange or
domestic finance -- as the govemment.
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The Pro]ect Cycle undesr Central Planning

Identrf'catron The first phase in the investment process consrsted of provmg that action was economically.
feasible and consistent with the planning priorities. . Although, the proposals typically originated at a
munrcrpal ar enterpnse level rnost of the process conslsted in the project proposel golng back and forth -

There wes no fmancral resource constramt at thls stage. Typrcally, 4-5% of total investment costs were__r' '
- allocated to complete the phvsrcal design work. This was considered enough even when specific technicat ..
..o geologrcal problems arose. The specialists undertaking the desngn work were normally not expected to
. carry out broader analyses tnvolvmg a determination of least-cost solutions, changes in scalg, erc. Outside
* consultants. were used only on rare occasions. . The "economic” anelysts tended to be confmed to a'simple
fmancnal statement ot constructron matenals and equrpment. i

Once the desrgn was completed the product had to be approved bv an rnvestment control offrce, and by
representatives of the mumcrpalltv . :

Implementation. Although financing was avarlable, pro;ects frequently could not proceed because of scarcity
“of construction materials, building capacity of the designated construction company, qualmed labor,
necessarv equipment, and supporting infrastructure. ‘l‘he consequences were as followa -

. The lnrtral time schedule had to be revised, and a new "start date requested
L] the construction process proceeded in spurts -- different tasks were carried out accordmg 10 material
- and equipment that was available (often necessitating design changes); .
L] changing government prioritiés resulted in a gradual reallocation of fundrng towards other projects,
and the amount of funding available fell short of the required amount; i : o
® . - systematic postponements had a significant negative effect on project quallty Often, project

- operation was started before completion of construction. Temporary solutions tended to remain for
an unlimited time; Asa result, the ongrnal plans became outdated, and part of the completed warks
_.heeded repairs;

] because of the poor operating record and other factors, pro;ects could ‘not generate sufficient
revenues to be seff-sufficient with regard to operation, repair and maintenance. The projects would
face budgetary constraints - especially if hard currency was required -- and further desngn changes
were often made to avoid the need to ‘procure oarts wrth foreign exchange .

Operation and Maintenance. Grven the previous history af pro;ects, operatlon and maintenance — where
practiced — was often unable to make up for the problems that had occurred during construction and that
often seriously compromised project quality. ‘Sooner or later, the deficiencies both from construction as well.
as from operation and maintenance tended to lead to consideration of new investments as the only solution.
It was often easier to mrtrate a new mvestment cycle than' to generate the mternal capacrty for rmproved
performance. : . . : . .

® extended phasing-in period of the new technology, including staff
training and further small-scale investments to fine-tune and optimize the
new process technologies.

It is evident from this example that "studies” in a broader sense make up a significant and important
aspect of the whole process of environmental improvement. They represent a learning device causing
planners, managers, and workers to interact to identify and solve the problem. Most often, they are a
prerequisite for "win-win" actions which can be justified on economic grounds alone, but which also
involve significant environmental benefits.
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4.11 Local Participation. There is a crucial aspect to this process: environmental reviews and
consultant studies are meaningless unless they are carried out in close cooperation with the "clients”.
This is particularly essential in Central and Eastern Europe, where enterprise staff need additional
exposure to new approaches, where local financial resources are especially scarce, and where pre-
packaged recommendations based on conventional Western technologies may be quite inappropriate.

4,12 Anecdotal evidence suggests that a large number of consultant studies that have been
carried out in CEE countries have failed to take account of the particular local circumstances, and have
been completed with minimal local participation. Moreover, the nature of international assistance
programs has frequently tended to reinforce the old central planning habits, by pushing governments to
propose specific projects, at a time when it was not clear how a given problem should best be tackled.
A large number of consultant studies in CEE are pre-feasibility studies which in effect "lock in" a
particular project (often based on Western technology standards) without providing much scope for
possible alternatives that might be more efficient. Moreover, because of the lack of local participation,
such pre-feasibility studies often ignore the crucial institutional and financial bottlenecks that must be
addressed before project implementation could proceed. As a Baltic Sea Environment Programme
document prepared for the March 1993 Conference on Resource Mobilization in Gdansk points out:

Often there are significant problems due to a failurc to examine altemative or complementary
approaches to the proposed project and to comprehensively ¢xamine the issucs related to a
project. For example, studies have been prepared which only evaluate a proposed wastewater
treatment plant without analysis of actions which could be taken to reduce wastewater flows
in order to allow for a reduced size, or to examine needs for industrial pre-treatment and its
implications to project cost, system operation, and sludge management.

4.13 The major conclusion from this is that much more emphasis must be placed on the front-end
of the project cycle. The crucial early steps are as follows:

0 estabhshing a clear objédive as to what envxronmental problem is to be

. solved and why, S :

e 1dent1fymg among a range of mstntutmnal pohcy and technologlcal S
" options the most efficient solution (for such an analysis, see for example
.. the Box describing wastewater management in.the Nitra River Basin), or
-...a solution that generates a financial payback (e g "win-win" investments
mvolvmg energy conservanon), e . :

L workmg through in detall the necwsary 1mplementatnon artangements and :
__the relationship to the prevailing policy framework - institutions: .
"% involved and relative responsibilities, ‘assured sources of funding for

~ project implementation, sources of recurrent cost financing, procurement

- procedures, legal impediments, etc. ‘These are issues that can only be -
addressed at the enterprise and/or local govemment level but that may
require significant assistance.

Only after these steps have been taken is it meaningful to proceed to technical (pre-)feasibility studies.
Donor countries and institutions may wish to provide special support for project identification and for the
necessary local expenditure requirements to launch such work with substantial local participation (see
chapter VII). Where consultants -- whether international or local -- are involved, terms of reference

o
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should be carefully agreed among all parties, and the work carried out in continuous and close
collaboration.?

Reshaping the Environmental Policy Agenda in Central and Eastern Europe:
Legislative and Institutional Reform

4.14 Environmental Legislation. In the past, all Central and Eastern European countries had
developed stringent, but not enforceable environmental legislation. In many of these countries, the new
governments face the need to downgrade some of the legal environmental requirements, especially the
existing ambient standards for water and air pollution. Such a weakening of environmental standards
would, however, be seen to be putting the former communist governments in a better light from an
environmental perspective. This creates a political constraint to realistic revisions of the inherited
legislation.

4.15 While being reluctant to soften their environmental standards, most of the CEE countries
have expressed strong interest in redesigning the system of environmental management through legal
reforms, starting with comprehensive environmental laws. These laws would aim to formulate the
institutional, regulatory and executive policy framework, responding to the requirements of the transition
to a market economy. In most cases the key legal innovations include defining the status and the
functions of the central environmental agencies (Ministries of Environment or their equivalents) and the
local environmental authorities; introducing the polluter-pays-principle; designing specific regulatory
command-and-control and market oriented instruments; instituting environmental impact assessment
reviews; and opening access to environmental information.

4.16 The uncertainties in the overall legislative environment resulting from the ongoing social
and economic changes impose two constraints to the effectiveness of these comprehensive laws. 1If they
are more ambitious and up to the established standards for such laws, the turbulence of transition may
undermine their implementability. If, on the other hand, they are written in a flexible manner, their
implementation requires a series of Ministerial Ordinances or Regulations to specify the general
definitions. Changes in government often put at risk the continuity in the policy process and increase its
vulnerability -- a very undesirable situation from an enforcement perspective.

4.17 The existence of comprehensive environmental laws reduces the attention legislators pay
to integraring environmental concerns in the economic reform laws. A shortage of qualified
environmental specialists and lawyers, and a lack of tradition of transparent legal processes may lead to
the introduction of key reform laws with little or no consideration to environmental issues.

418 Decentralization and its implications for environmental management. Throughout the
region, the central political and administrative authorities are devolving the responsibility of
administration to local governments (though the financial system has not been adjusted accordingly).
Simultaneously, central funding has been drastically reduced and most local authorities are now dependent
on the limited funds that they can raise locally through taxes or other tariffs. This weak institutional
capability can provide the opportunity for unrestrained exploitation of the natural resource base at a time
when the legislative framework is in the process of radical restructuring.

3/ This does not imply that special preference should be given to local consultants. If the latter are to meet international
standards, they should, in general, compete with international consultants. On the other hand, governments and enterprises
should insist much more on joint activities between intemational and local consultants, with clear terms of reference based
on a strategic approach, and with careful supervision.
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4.19 The concept of planning is now synonymous with centrally planned economies and is
anathema to present land use strategy. Consequently, development master-plans are drawn up that often
ignore any previous concept of planned control. Instead, they seek to maximize what potential the
locality may offer, in order to raise living conditions and maintain an already frayed infrastructure.

4.20 In this situation, natural resources are especially vulnerable, and often the most vulnerable
are those found in protected areas which are relatively unexploited. There is a growing number of
instances, notably in Russia, where logging restrictions have been waived over forests both within and
outside protected areas.

4.21 CEE countries have an opportunity to learn from mistakes in OECD countries and to
develop more responsive institutions. In practice, this means above all strengthening the integration of
sectoral and environmental institutions responsible for industrial development and energy on one hand,
and agriculture and forestry, land privatization, tourism, and transport on the other hand. Environmental
agencies should avoid becoming over-extended and instead focus their attention on a limited set of policy
objectives that have the potential for having a significant impact on the policies implemented by the
sectoral ministries.

4.22 Institutional adjustments. In all CEE countries, institutional reform in the environmental
sector is required in order to develop the new laws and to achieve an efficient system of environmental
management. The experience so far indicates that institutional changes should have top priority in three
areas: (i) shifting responsibilities for environmental management from central to local authorities; (ii)
improving the functional capacity of the environmental ministries; and (iii) increasing the inter-ministerial
coordination on environmental issues.

4.23 Shift in responsibility for environmental management from central to local authorities:
demonopolization, deconcentration and decentralization. Reforming the system of environmental
management in the transition from centrally planned to market economies requires a redesign of the
hierarchical structure and the division of responsibilities between the different institutional levels. A key
factor in this process is demonopolization of decision-making and executive functions, now still highly
concentrated in the central environmental agencies (usually Ministries of Environment),
Demonopolization includes two steps: (i) deconcentration, which takes place when the central
environmental agency creates and/or strengthens its regional offices (vertical transfer of functions); and
(ii) decentralization, which directs a reassignment of responsibilities to the offices of the local authorities
(both vertical and horizontal transfer).

4.24 Administrative and political decemtralization is occurring at different speeds in all Central
and Eastern European countries. In most cases it has resulted in significant increases in the
responsibilities of local governments for environmental management. This includes solid waste
management, water and waste water treatment, land use planning and the definition and enforcement of
environmental standards. The process of decentralization is stronger when it is supported by a transfer
of environmental infrastructure assets from central to local governments. This assets transfer increases
the decision-making power of the local authorities in project formulation and implementation. It is also
an important factor in improving public access to project information and stimulates the public awareness
on environmental issues.

4.25 The administrative and assets decentralization is still not accompanied by adequate
adjustments in the financial system. The ability of local governments to levy their own taxes remains
very limited, although they are crucially dependent on what little they can raise locally. In many cases
tariffs are controlled by the central government even though the responsibility for the management of
specific environmental services has been transferred to local authorities. Even when no official constraint
on setting tariffs at a local level exists, locally provided environmental services tend not to meet full cost

“«



Essential Institutional Prerequisites to support Policies and Investments V-9

The French River Basin Agencies: An Example of Reﬁonel Water Msnogement

There has recently been an important change in the system of water rights in France. A law of 3 January
1992 considers water as a common heritage and thus closely associates the users of the country’s six
hydrological basins in its management. It is based on an integrated approach wrth a dual ob]ectwe. :
satssfactcon of user needs and conservatton of the naturat enwronment. ‘ i : :

“The | central Mrmstrv of Envuronment establrshes basrc water pol e leys down regulatmns and orqamzes_'
overall planning in consultation with, and assisted by, the Interministerial Water Council. ' Specific aspects’
of water management are entrusted to technica! ministries. - The “prefets®, arded by ‘territorial publrc"_
services, are responsible for local control of water ‘and fi fishing.. They authorize uses and’ discharges, apply -
' “legisiation specific to poliution or dangerous: instalfations, enforce compliance; with ambrent wate quanty _
standards and approve water and frshrng related project desugn documents :

- The Law encourages consultatron between alt water users - whosa needs may be contradnctory This |s-
accomplished by means of a planning system that designates legitimate water use, the so-called Water™
Development Scheme (SAGE}. This planning tool is prepared at the local level by the local Basin Committee,
and covers a catchment area or nver.: The local authorities may provide . financial aid for planned

_developments. : : s ' :

Overall coordination at the level of a majar hydrographic basin is ensured by the Main Water Development
- and Management Scheme (SDAGE) as drawn up by the Basin Committee and approved by the national
authorities. The Basin Committee is a de facto "Regional Water Parliament”. It organizes meetings between
representatives of users, associations and local authorities, wha form the majority, as well as State
representatives. It defines the policy and management of the catchment area in an interactive manner. It
evajuates and judges the charges and programs put forth by its executive agency, the Water Agency.

Since 1967, each of the six major hydrographic basins of the country has its own *Water Agency®. By
means ‘of financial incentives, the agencies support anti-pollution projects. for domestic, industrial or
agricultural effluents with a view to reclaiming rivers, protecting coastlines and canserving groundwater.

The agencies also contribute towards the utilization and protection of inland water resources so as 10 satisfy
the needs of aII water users with due consideration towards the natural environment.

The Water Agencies draw their resources froin levres collected frorn users in proportion to the quantity of
water drawn or consumed, poliution discharged or affecting the natural environment. The levies are fixed
by each Agency in accordance with the priorities specific to each catchment area and after consultation with
the Basin Committes. The levies are redistributed as aids to local councils; industrialists and farmers to
enable them to make the necessary adjustments to ensure water resource conservation and protectuon The
Water Agencies da not act as project managers for work carried out in this context. '

Each Agency implements a five-year plan after rts adoption by the Basin Commnttee and approval :by the
Government, It defines priorities, determines the nature of the work to be carned out, and ldentmes the
amount of financing reqmred :

Each Aqenc’y manages a network of measuring units and data banks and has a catchrment area observatory: -
Data is collected on water quality and on hyman activity in the catchment area, land use, and other
environmental parameters. The Agencies also contribute toward research efforts, inciuding on the question -
of pollution by mtrates and pesticides, management of rainwater, accldental pouutlon. unique ecosystems,
etc. : . P :

recovery, since local officials are more sensitive to income distribution, especially in economically
depressed areas.

4.26 Another obstacle to decentralization in environmental management is the rhrear of policy
Sfragmemation. In Hungary, for example, the adoption of a decentralization law doubled the number of
municipalities to 3,200. This resulted in a very small average size of a municipality both in population
and in territory. This miniaturization of the policy scope and scale often contradicts the scale of required
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environmental actions (bigger than the territory of the municipality). Since all cross-regional connections
used to be directed trough the center, there is very limited capacity to create joint programs and
implement appropriate environmental management functions. As a consequence, scarce resources are
used in a less efficient way, without proper coordination between priorities and actions in neighboring
regions.

4.27 Most important is the need to create or strengthen river basin management institutions that
should be provided with appropriate autonomy. As the example of the Nitra River suggests (see Box),
a system-wide analysis of priorities with regard to wastewater management alone has the potential for
reducing costs by 80%. Creating river basin authorities by themselves is only part of the picture,
however. Attention must be given to linkages with central, regional and municipal authorities. Financing
mechanisms and channels have to be developed, and the responsibility for standard-setting established.
At what government level(s) should different water-related permits be issued? What should be the role
of the private sector? The French system of river basin agencies may provide some interesting lessons
to CEE countries developing their own systems (see Box).

4.28 This suggests the need for the following institutional improvements:
m
® Define the functions and responsibilities of the three main levelsof
environmental management -- the central environmental agencies, .. . .
their regional offices and the environmental dmsmns of the local (R
authorltles (reglonal and mumcnpal), i i

e Requu'e that muustnes of environment develop procedures whlch By
explicitly transfer and delegate declsnon—makmg power to lower.
managerial levels, Lo _

. D&;ngn a consultancy unit to serve the reformmg local authormes L
on environmental management issues, operatmg on a travel-to—
cllent ba31s ROECTS

" ® Increase the training support for local govethrhenté (esp'ecially -
. through donor-supported environmental management and trammg
. “centers); .

® Focus further steps in local government reform on financial issues;

‘® Improve the horizontal links between the environmental divisions
of the local authorities sharing a pamcular envtronmental system
- (e.g. a watershed or an "airshed"). D

4.29 Strengthening environmental ministries. Most of the countries of Central and Eastern
Europe have ministries of the environment at the national level, together with an array of local and
regional agencies. The latter are primarily responsible for implementation, monitoring, and enforcement,
while national authorities are responsible for coordinating and setting overall environmental policy and
objectives. Regional institutions are also sometimes charged with environmental management which goes
beyond local political boundaries, as is the case with River Basin Boards in Czechoslovakia and Poland.
Many countries have recognized also the value of separating regulatory responsibilities for natural
resource management from resource exploitation functions (e.g., by placing regulatory responsibilities

o

a
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in a ministry of environment to avoid compromising environmental protection for resource extraction and
development).

4.30 Being relatively new, the central environmental authorities still need to improve their
structure and functions. This process is complicated by the ongoing decentralization in environmental
management, which suffers from occasional tendencies to be reversed in reaction to local managerial
failures and strong traditions in central control. It is, therefore, necessary to strengthen the central
environmental ministries while at the same time encouraging further decentralization.

4.31 Institutional Strengthening. Because ministries of environment typically play an important
role in coordinating -- both internally and externally — the numerous activities related to the environment,
it is important that they be equipped for this task. Organizationally, this suggests a structure which places
emphasis on policy and coordination, rather than implementation (which is better left to regional and local
institutions). In this regard, consideration might be given to creating a senior position to deal with policy
issues. It might also be useful to take into account the experience in countries which are establishing
administrative structures to take an approach to environmental management which considers the effects
on all-media (air, water, wastes, etc.). An example is found in The Netherlands, where the Ministry of
Environment has created two sets of staff teams; one organized around clusters of issues (acidification,
chemical hazards) and the other around target groups (refineries, farmers, builders). A staff member is
a member of a team in addition to his/her media-based responsibility. The cross-channels of
communication and responsibility fostered by these teams give the ministry the character of a matrix
organization and enhances integration at the policy level. Special emphasis should be given to
establishing a close working relationship with ministries of health, many of which traditionally have been
responsible for ambient environmental monitoring, and which should help establish the vital link between
health objectives and environmental policies and investments.

4.32 In addition, many countries are considering an integrated approach to industrial pollution
prevention and control (IPPC). An example is found in the U.K. where enterprises need only apply for
a single authorization from a single authority -- Her Majesty’s Inspectorate of Pollution (HMIP) -- within
a single regulatory framework., HMIP was established in 1987 as a new, integrated pollution regulation
body formed from a number of media-specific inspectorates, and in 1990 legislation was enacted to
establish a system of integrated pollution control. The integrated approach is designed to implement a
strategy which causes least damage to the environment as a whole; and its essential starting point is
poliution prevention or, where prevention is not possible, the minimization of the quantity and
harmfulness of the waste created.

4.33 The foregoing suggests the need for institutional improvements along the following lines:
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Cost-effective Wastewater Management in a River Basin: The Nitra River in the Slovak Republic

The Nitra River in Slovakia is of rather poor quality, especially under low-flow conditions. This Box illustrates
the major features of the different policies that could be applied to improve water quality, and shows how
their costs (and related ambient quality effects) can differ. The Nitra is a tributary of the Vah river, which
enters the Danube downstream of Bratislava. Its catchment area is about 5,000 km?, with about 600,000
inhabitants. Its length is about 171 km, and its mean flow at the mouth is 256 m3/s. The overall BOD
discharge to the river system is above 10,000 tons/year, approximately 70% of which is of municipal origin.

Six different municipal wastewater treatment alternatives are considered (see box in chapter V):

M mechanical only;

CM chemically enhanced mechanical;

B biological;

BC biological with the dosage of chemicals;
BCN biological-chemical with de-nitrification.

Dewatering and anaerobic sludge treatment are assurned for sludge treatment for all alternatives. A cost
summary for the different options is provided in the Box on treatment alternatives in chapter V.

Four different types of control policies are considered:

. Minimum discharges, roughly equivalent to imposing EC standards on all municipal treatment plants.

. Uniform percentage reductions in discharges to meet an ambient standard set uniformly along the
river,

L Constraining total regional discharges to meet a uniform ambient standard.

L Regional least-cost strategy to meet a uniform ambient standard.

Economic incentives are not considered in this analysis.
The results of the analysis are shown in the table opposite and can be summarized as follows:

1. The improvements are achieved by focusing entirely on municipal wastewater treatment (70% of
BOD load), indicating that very substantial improvements are possible through control of municipal
wastewater treatment alone, even assuming no control of other point sources.

2. The costs from imposing EC emission standards on all municipal plants, corresponding to the
minimum-discharge policy, are very high (capital costs of near US$65 million, and annualized costs over
US$14 million). Of course, water quality improves markedly (e.g., minimum DO concentration rises to
almost 7 mg/l). This result provides an upper bound on costs and water quality improvements.

3. Substantial savings are possible using a least-cost policy. For the 4.0 mg/l standard (the limit for
second-class water in many European countries), the /least-cost policy has capital costs that are one fifth
that of BAT {a savings of over US$50 million in capital costs), roughly 40% less than the uniform
percentage reduction policy, and more than 50% less than a limit on total regional BOD emissions. The
region could save almost US$10 million in capital costs by using the least-cost policy, as compared to the
next most efficient policy. While the potential savings are slightly smaller for the 6.0 mg/l standard (limit
for tirst-class water), the least-cost policy for that standard still represents savings of almost US$8 million
in capital cost and US$2 million in annualized costs compared to the next most efficient policy. As ambient
standards become stricter, all control policies will approach the minimum-discharge policy in their costs and
ambient quality effects.

Control technologies. The minimum-discharge policy utilizes BCN techniques exclusively. There is
considerable variation in the mix of treatment techniques for the least-cost policies. For DO>4.0 mg/i, a
mix of CM, B, and no treatment is employed, depending on the dischargers’ size and location. For DO>6.0
mg/l, the mix shifts to B and BC, since the latter is more effective than CM in removing BOD. The least-cost
policy for TP<0.7 results in most sources moving to CM methods, while for TP<0.5, one source adds
biological-chemical treatment (BC). Constraining TN <6.0 results in a least-cost solution which employs
mostly BCN (although one source uses only mechanical treatment). The least-cost solution for DO > 6,
TP<0.5, and TN <6.0 forces about half of the plants to BCN while the rest employ BC methods. As with
the cost differences, the choice of treatment technology varies considerably with the ambient standards and
region-specific considerations. The ambient quality which results from the least-cost palicy is very similar
to that which results from the minimum-discharge approach.
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Results from Policy Analysis for Dissolved Oxygen (DO), Total Phosphorus (TP}, and Total Nitrogen (TN)

Ambient
Quality
Standard

None

TP <05

TP < 0.7

TP < 0.7

0.0.>6TP
< 057TN <«
6 {least cost)

Control
Policy

Base case

Minimum Dis-
charges (BAT)

Uniform %
reduction

Cap on
Regional
Discharge

Regional least-
cost

Uniform %
reduction

Cap on
Regional
Discharges

Regional least-
cost

Uniform %
reduction

Cap on
regional
discharges

Regional lsast-
cost

Uniform %
reduction

Cap on
regional
discharges

Ragional lsast-
cogt

Uniform %
reduction

Cap on
regional
discharges

Regional
Least-cost

Capital Cost

(US$ million)
o]
84.7

23.4

28.8

13.2

33.8

25.6

N5

38.5

27.2

23.4

229

226

42.4

Annualized
Cosat

(US$ million)
0
14.4

6.7

2.8

10.4

8.6

6.6

7.9

2.3

5.7

5.3

5.3

10.5

10.4

8.2

10.2

Min,
DO
Conc
{mgN)

0.7
6.9

4.3

4.3

4.0

6.9

6.2

6.0

6.2

5.1

4.3

4.3

4.0

6.9

4.8

6.1

Max.
TP
Conc
(mg/1)

1.8
0.4

0.8

0.8

1.3

0.4

04

0.7

0.5

0.4

0.5

0.6

0.6

0.8

04

0.4

1.2

0S8

Max.
TN
Cone
{mg/)

7.8
4.1

8.7

7.3

6.0

8.3

6.7

6.1

8.2

6.4

6.5

6.6

5.9

6.0

6.0

5.8
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® Create a First Deputy Minister (or equivalent senior)' ooSition for.
Environmental Policy and Regulations to shift attention from
technical to economic pohcy issues, and from day-to-day control to .

i parucxpanon_(in' 'nneet:on'?mth the re

: O Develop programs for mid-tevel officials and business executwes. '
from Western institutions to work both m the central ministry and' oo
_ in the regional offices.. ) FRITPEOPRINE A

4.34 Improving Ministerial Cooperation. Effective environmental policy requires commitment
to coordinated actions between economic and sectoral ministries. The central environmental agencies in
Central and Eastern Europe have tended to have a weak dialogue with other central authorities. Their
policy message often is not delivered forcefully to the governments and the parliaments in these countries
and as a result, macroeconomic goals and policies are set with little or no consideration for their potential
environmental impact. Even when the environmental authorities have been more successful in having
their concerns transferred into policy actions taken by other government institutions (energy agencies or
ministries, ministries of industry, ministries of finance, privatization agencies, etc.), the overall
experience confirms the necessity of formal mechanisms for cooperation between the environmental
agencies and the above institutions. (E.g., the UK has created a "Green Ministers" Cabinet Committee.)

4.35 The following institutional improvements are therefore desirable:

® Constitute cabinet-level committees  for ~ environment and’
development bringing together the ministries of environment and
_ all econonuc and sectoral mlmsmes :

® Establish temporary task forces of hlgh—level oﬂ'iclals to prepare the . . .
" work for these cabinet-level committees, and provide for career and
- other professional mcenttves to encourage pamclpamn'

° Desngnate staﬁ‘ from the numstry of environment to panu:npate m'
o strategy development in all sectoral ministries; and invite staff from
these ministries in Workmg Groups in the mmlstry of envnromnent '
on relevant issues; and " : . :

® Within the mlmstry of environment, create capacnty and better
analytic tools for sectoral policy evaluation (especially for industry,
 agriculture and infrastructure) with long~term targets for key
environmental indicators. . AL _
-
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Management Capacity, Training and Education

4.36 The countries in Central and Eastern Europe have well developed educational systems and
a highly qualified labor force. For several years, environmental education has been incorporated at all
teaching levels, from pre-school to university. However, the emphasis was consistently placed on
technical skills, as opposed to management and policy-making skills, or general public awareness.
Nation-wide programs addressing the public are needed in order to overcome the lack of experience in
active public involvement in making and implementing environmental policies.

4.37 All of the institutions responsible for environmental management in CEE require
strengthening, and the need for many different types of training activities cannot be over-emphasized.
The greatest training needs are in administrative, financial, and economic management, and in
implementation of multi-sectoral environmental strategies and programs. Such training is not only called
for in environment ministries, but also in public and private industry (e.g., water supply and sewerage
utilities, district heating enterprises, and industrial plants) at national, regional and local levels.

4.38 Local capacity for implementation and environmental management of local functions (e.g.,
in water supply, sewage treatment, and solid waste disposal) should be strengthened as much as possible
since, without this, money targeted for environmental investments might fail to achieve the desired
improvements in environmental quality. For example, as the potential for tourism and recreation
increases in the region, improving local management capability in tourist areas (e.g., national parks,
protected areas, and coastal zones) will be especially important, along with tourism planning at the
national and regional levels. Even superior national and regional planning will not suffice unless more
resources are devoted to improving resource management at the local level where implementation most
often occurs.

4.39 Western donors are active in providing financial and logistic support for environmental
education, training and collaborative East-West research. The TEMPUS program specifically promotes
inter-university links between Eastern and Western institutions -- among other things in the environmental
field. Educational assistance is available through the Regional Environmental Center in Budapest, and
through a US EPA incentive for developing training courses, as well as environmental management and
training centers in some countries in the region. With support from the TEMPUS Program of the
Commission of the European Communities and collaboration of ten Western and Central European
educational and research institutions, a European Masters Degree Course in Environmental Science and
Engineering was hosted in Budapest, offering a one year environmental engineering and management
masters degree program specifically designed to meet the needs of the Central and Eastern European
countries, UNEP supports Post-Graduate Courses in Environmental Management together with Germany
and UNESCO, and a Training Programme in Environmental Management for Industrial Managers from
CEE. These and other incentives, however, often are not well coordinated both from the donor and from
the recipient side.

4.40 Progress in using environmental education and training as low-cost and highly efficient
method for addressing the environmental problems in Central and Eastern Europe varies substantially
from country to country. There are, however, a number of common problems in all countries of the
region:

® Lack of coordination between various ministries dealing with
development of environmental education and training (e.g. ministry of
education, ministry of environment, sectoral ministries with
responsibilities for highly polluting industries), as well as between
institutions, delivering this education (schools, universities, research
institutes, training centers);
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® Demand constraint to expanding environmental education and training
(especially on a university level) due to relatively low priority of
environmental issues, and lack of willingness from the government to
commit financial resources for creating a supply driven environmental
segment of the labor market;

® Slowness in creating an adequate infrastructure for efficient all-level
training (curriculum development, teaching materials, textbooks, teacher-
training programs, educators’ network),

® Lack of active interest among the general public, leading to low
circulation of environmental publications and to limited involvement of
the media in delivering environmentally related programs,

® Resistance to environmental training by managers and governmental
officials not involved directly in environmental management, but with
strong influence over the economic reform process (e.g. ministry of
finance employees, factory managers, municipal authorities);

® Lack of Western experience in managing environmental training and
research, leading to an inadequate (from Western donors’ perspective)
use of available technical and financial assistance, and therefore a
reluctance to increase support for these purposes.

441 In order to promote efficient environmental education and training, the countries in Central
and Eastern Europe need to define their national strategies through close collaboration between the
various competent ministries and institutions. Four sets of actions are required: (i) to survey the existing
institutions, involved in environmental education and training and identify actions needed to optimize their
performance; (ii) to review and redesign the teaching programs at all levels; (iii) to develop teaching
techniques, tailored to the particular audience; and (iv) to evaluate financial needs, available sources, and
funds management.

4.42 An educational training program should be developed and implemented for high level
decision-makers at national and local levels. It should be designed in two formats -- for top-level
ministerial and business staff (ministers and deputy ministers, and managers of big enterprises) in a
workshop format, and for middle level staff (ministerial, municipal and business experts) in formal
training sessions, Particular emphasis should be placed on providing training for enterprise managers in
business planning, marketing and management skills. Enterprise managers should, at a minimum, be well
equipped to understand and tackle "win-win" options involving energy and water conservation. Tailor-
made decision-making simulations could be used to help the middle level experts in adjusting to their
more active role resulting from the ongoing decentralization.

4.43 The governments in Central and Eastern Europe should promote a network of national
institutions proficient in environmental training. The environmental priorities of each country should be
integrated into educational and training strategies, and transferred through the educational network in
action plans. Institutional links should be established on a medium and long term basis with appropriate
Western partners. The participating Central and Eastern European institutions should be encouraged to
transfer know-how in management, fundraising, and product diversification.

4.44 Environmental training components could be incorporated in all technical and financial
assistance projects with environmental impact. Elements of environmental education could also be
integrated in training programs in a variety of subjects, such as in economics and management; local

(3.
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government and administration; public finance and taxation; privatization programs; and economic
restructuring,

4.45 Increasing the public awareness and commitment to active environmental policy should be
a major educational and training target. It requires broad involvement of professional educators, NGOs
and the media. The NGOs in Central and Eastern Europe should be assisted in developing core teams
for providing leadership, fundraising capacity and logistic support in this area.

Environmental Monitoring and Information Systems

4.46 Environmental Information and the Transition Process. A substantial amount of
information on environmental conditions is available in many of the CEE countries. However, much of
it is scattered, is of variable quality and accuracy, was collected for differing purposes and is often not
comprehensive in coverage nor historical record. At the same time, the transition to democratic,
market-based societies is fundamentally altering public and private sector expectatlons of, and demands
for, such information.

4.47 In the new context, environmental information is no longer a tool for use in the preparation
and implementation of state plans, Instead, the objectives underlying the collection, analysis and
dissemination of environmental information will focus on priorities; monitoring and enforcing compliance
with regulations and environmental policies; promoting policy integration; and communicating with, and
informing decision-makers, the public, the private sector, NGOs and interest groups.

4.48 Restructuring environmental information systems in the transition to a market economy
requires a series of interrelated tasks: redefining priorities; redesigning the technical basis of the system;
reformulating and strengthening the institutional arrangements, including training of personnel; and
integrating national systems more firmly with broader international efforts.

4.49 Reformulating Priorities. The restructuring of environmental information systems in CEE
countries requires a framework with clear objectives based on users’ needs. The challenge is to redesign
existing systems, upgrading the quality of existing arrangements where necessary, dropping or
re-assigning elements which do not meet users’ needs or which are not cost-effective, and progressively
filling in the most important gaps.

4.50 In the transition period, priority should be given to strengthening the availability of quality
information in those areas with the greatest risks to human health and of irreversible environmental
change. A balance must be struck between monitoring ambient environmental levels and emissions, as
well as "peak” concentrations involving exposure to sensitive populations, such as with air pollution in
some cities.

4.51 In accordance with priorities and resource availability, environmental information systems
should be expanded gradually. The foundations for developing sound environmental information systems
in the future exist in some of the CEE countries. At the same time weaknesses in the coverage of their
environmental information systems are apparent. OECD reviews of environmental information systems
in CSFR, Hungary and Poland identified some common weaknesses (which, it should be noted, are not
always well dealt with by some OECD countries). These include:

® limited coverage of some parameters for measuring water quality (e.g.
biological indicators, phosphorous and heavy metal levels);



IV-18 Essential Institutional Prerequisites to support Policies and Investments

® in the marine environment, limited data on pollutants originating from
the coast;

® little data on pesticide use on arable and crop land;

® gaps in air quality data and in estimates of national carbon monoxide and
hydrocarbon emissions, lead emissions and CFC usage;

® deficient data on population exposure to noise from traffic, airports and
other sources;

@ lacking wastewater treatment information concerning the numbers of
population connected to sewage schemes, capacity of treatment systems
and degree of treatment prior to disposal; and

® solid waste and hazardous waste data frequently do not specify volumes
and sources.

Moreover, in some other CEE countries, there appear to be large apparent gaps in the availability‘of
natural resources data (though it is possible that much information remains hidden for a number of
reasons).

4.52 Another priority in the transition period is to ensure that reliable environmental information
is available for foreign and domestic investors. For example, investors interested in acquiring industrial
sites will require information about the environmental conditions at and around such sites, particularly
when hazardous substances have been used or discharged. More generally, attention should be paid to
how environmental information can support a strengthening of sector policy integration, particularly in
sectors like energy which are implicated in some of the most serious environmental problems. Objective,
credible information can support dialogue between, and coordinated policy actions by, environment and
sectoral ministries. Attention should not be limited to environmental conditions and trends: data bases
on techniques for pollution prevention and control, or on alternative technologies, also can provide
valuable information for plant managers and sector ministries.

4,53 Technical Design of Information Systems. Once the framework and priority elements
of the environmental information system have been established, attention should focus on the methods
used to collect data. In many CEE countries, questionnaires and calculations based on the characteristics
of production processes provide a sizeable fraction of environmental data, For example, in Poland 90%
of environmental data is collected this way, and only 10% by monitoring. In these circumstances,
extending monitoring networks is a priority, ensuring compatibility, comparability and reliability of the
data collected. The tendency for state-of-the-art technology to "drive” the system should be resisted.
Statistical methods will continue to be important and, in those cases, sample surveys should replace more
costly census methods.

4.54 After years of relative isolation, there is also a need to strengthen links between CEE
countries’ environmental information systems and international arrangements. The need for objective,
comparable information at the European regional level underlies the request by Environment Ministers
at Dobris to request preparation of the first pan-European report on the state of the environment, Some
steps have been taken to link national and international systems, e.g. UNEP/GEMS and UNEP/GRID,
as well as UNEP/IRPTC. In the framework of regional agreements such as the Baltic Convention, some
upgrading and harmonization of monitoring systems has been achieved. Work with international
organizations like GEMS, GRID, UN/ECE, Eurostat and OECD has helped improve the comparability

L
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of environmental information. These efforts should continue and should receive further impetus from
the establishment of the European Environment Agency.

4.55 Institutional Arrangements. Restructuring environmental information systems also
requires extensive training and institutional strengthening. In many CEE countries, there is a
well-educated workforce, with good technical skills. However, the extension of monitoring systems, and
the development of information systems more generally, will require training at all levels, and systems
for managing data (including quality control) and information flows. Preliminary suggestions have been
made for horizontal integration of environmental concerns between different sectors (through the creation,
e.g., of policy teams to address air emissions, biodiversity concerns, etc.) and for the holding of regular
round tables at national, regional and local level with the private sector (commercial and NGOs).

4.56 As the role of the state has shifted from architect to regulator of economic activity, the
main responsibility for producing environmental information in CEE countries has shifted from central
statistical offices to environment ministries. This has important implications for environmental
information systems: the objectives they serve, how information flows and to whom, the methods which
are used. Environment ministries must now establish frameworks which coordinate information flows
horizontally and vertically, and which address the needs of the new users of environmental information.

4.57 Horizontally, the various ministries with responsibilities for sectors placing pressure on the
environment (e.g. energy, industry) should be more directly engaged as should ministries such as health
which can help to identify the environmental consequences of industrial activities. Research institutes
have, and should continue to, play an important role in collecting environmental data. With time,
opportunities will emerge to work with the private sector and NGOs.

4.58 Decentralization of power is an integral part of democratization in central and eastern
European countries. As a result, debates about centralization versus decentralization of environmental
management are emerging, often centered around the appropriate mix of decision-making powers between
different levels of government. Ensuring that local needs are balanced against national needs in a
coherent, comprehensive environmental information system is a particular concern. Equally, organizing
cooperation and flows of information vertically, between the center and local/regional levels of
government, is a priority issue.

4.59 Whatever institutional arrangements are established in a particular country, at minimum,
a national environment ministry should focus on:

® trans-frontier or global environmental issues, together with issues
concerned with international environmental policies;

® ensuring that local monitoring networks are established and operated in
a compatible manner so that their objectives and outputs are well adapted
to the environmental issues involved and to national policies;

® ensuring full use of the outputs of local monitoring networks to
contribute to the assessment of national environmental policy
implementation and to make sure that all potential users make optimal
use of data and the results of local monitoring schemes; and

® recognizing, establishing and in some cases implementing monitoring
schemes related to new or emerging environmental issues.
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4.60 The redesign of environmental information systems must take place within the perspective
of their costs and benefits. This is not easy. The costs of acquiring additional information usually can
be calculated whereas the benefits of future decisions taken on the basis of that information, or of
informing the public, are much more difficult to ascertain. The polluter-pays principle suggests that when
the need for monitoring can be linked to specific polluting activities, the polluter(s) should pay. This will
be the case for emissions from large, stationary sources. However, experience from OECD countries
suggests that opportunities to allocate costs in this way are limited and monitoring of ambient
environmental conditions generally are financed by public sources. Cost allocation between central and
local government may also require attention, and transfers to the local level may be justified in order
to help establish and operate a coherent national system.

4.61 Bilateral and multilateral programs have already provided financial and technical support.
Activities have included establishing model air and water quality monitoring systems in the most severely
polluted regions, assistance in setting up and using environmental data bases, equipping regional
laboratories, promoting staff secondments to work in western countries and international organizations
and funding participation by country representatives at international meetings. Generally, the greatest
needs appear to be for technical assistance, training and exchanges of personnel, especially at the local
level.

4.62 Diffusion of Environmental Information. One of the major forces for environmental
improvement in QECD countries over the last 20 years has been increased public awareness and pressure.
This contrasts starkly with the situation in CEE where information on environmental conditions was often
a state secret, When data was disseminated publicly, it was sometimes subject to distortion and
falsification.

4.63 It is crucial that the re-design of environmental information systems in CEE address the
issue of information diffusion. In practical terms this may mean producing regular state of the
environment reports; developing environmental indicators; using multi-media communication techniques
to reach a wide audience range; preparing "user friendly", summary-type brochures on specific resources
and their management; promoting information-sharing arrangements with key groups, such as professional
bodies, business, NGOs and labor unions; and providing environmental information/fact sheets targeted,
for example, on specific regions, investors, managers in different industrial sectors, etc. Western
assistance would be particularly useful in this regard given of the lack of experience with such approaches
in CEE. :

4.64 The diffusion of environmental information should be seen as part of a longer-term strategy
to foster public awareness and education. Links also should be established with education ministries and
institutions, ultimately with a view to establishing environmental education on curricula at all levels.
Private sector groups, NGOs, trade unions and professional bodies should also be encouraged to
contribute to this broader goal.

4.65 Pollution Monitoring. All of the countries of Central and Eastern Europe have fairly
extensive monitoring systems with usually hundreds of ambient air and water quality monitoring stations
in each country. However, their operation is sometimes inefficient since measurements are not always
taken regularly or systematically, and unevenly coordinated since monitoring is often carried out by both
government agencies and scientific research institutes. At many monitoring sites for air and water
pollution, monitoring equipment is either not operating, poorly maintained, or being operated by people
with inadequate training. Calibration of existing monitoring equipment is also poor, and the use of
manual equipment further compromises the consistency and reliability of monitoring data.

4.66 Much can be achieved by promoting self-monitoring of continuing compliance by
enterprises, with random spot-checks by the authorities. As part of this process, the linkage between
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monitoring and enforcement can be tightened. One way that has been recommended in several countries
involves making the future frequency of monitoring or spot-checks depend on the past record of
compliance (e.g., sources found in violation twice in a row could be put on a watch list for frequent
audits). With appropriate penalties for violations, it has been demonstrated that high rates of compliance
are possible even with tight budgets.

4.67 Prioritization of resources for ambient monitoring vs. monitoring of point sources will not
be an easy task. Ambient monitoring is more indicative of the potentially adverse health impacts of
pollution, even though it cannot measure the amounts of pollution emanating from individual sources.
Conversely, plant specific monitoring and enforcement of emission and effluent limits could be done so
as to ensure that ambient standards are met, but the costs of monitoring individual sites will be high
unless it is restricted to major polluters.

4.68 In any event, careful consideration to the number of monitoring sites and stations should
be given. Areas with the highest ambient levels of pollutants which damage human health should be
given priority, even if it means transferring air and/or water pollution monitoring stations from other
parts of the region. It is better to have fewer but well-operating monitoring stations than many poorly
operating ones. This is especially true since these monitoring stations will be collecting the information
upon which future environmental policy, planning, and management decisions are based. For example,
successful implementation of pollution charges and fines is predicated upon accurate information and
sound monitoring, and eventually reaching agreements on transboundary pollution issues in the region
will also depend on more reliable monitoring.

Environmental Science, Technology and Research

4.69 The expenditures for industrial research and development in the 1980’s in the OECD area
were in the order of one and a half to two percent of gross domestic product. Some countries reached
nearly three percent. The largest ten firms in Japan, The United States, and Germany spent about six
percent of total sales income for research and development in 1991, amounting to a total expenditure of
nearly US$80 billion. The objective of these investments generally was to improve competitiveness.

4,70 There are more technically trained personnel in Central and Eastern Europe as a proportion
of the total population than anywhere else in the world. The quality of scientific and technological
research and the implementation of its results are the equivalent of that in the OECD area. As a major
priority, challenges must be provided for this community of scientists in order that the scientific and
technological base in eastern Europe does not suffer a massive brain drain.

4.71 For example, research could be encouraged in the areas of energy efficient technologies
and renewable energy resources. Major concerted research efforts are needed in this area in order to
provide new products and markets for CEE countries and also to help make their own industries more
energy efficient. Similarly, efforts could be mounted to develop technologies to reduce the wasteful
extraction of natural resources such as petroleum and metal ores in the region. '

4.72 In many areas of Central and Eastern Europe -- especially the former USSR - there are
factory laboratories attached to enterprises. These can be maintained and improved. A new research
program could be established which is oriented towards the development and implementation of clean
technologies and clean products. This would include actions to reduce harmful components from
products, environmentally sound disposal of residuals from production, design research to improve
product durability and life-times, and research and technological development devoted to efficient means
to recover resources and recycle and re-use materials.
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Strengthening Environmental and Nature Conservation Organizations*

4.73 Historical Role of Environmental NGOs. In Central and Eastern Europe, nature
conservation organizations existed for many years. They restricted themselves primarily to nature
conservation and education, and did not address the relationships between the environment and economic
development, or between environmental degradation and its effects on public health. Indeed, these
organizations did not enjoy the liberty to consider broader issues. Critical analysis was mostly confined
to scientific circles.

4.74 In the 1980s, environmental pollution and its effects on human health were increasingly
recognized as a serious problem. Stimulated in part by a perception that progress was being made in the
West in effectively addressing pollution problems, people in a number of CEE countries started to speak
out about environmental problems, and began to organize themselves as independent environmental
organizations. Groups formed initially in Poland and Hungary. In the Soviet Union, the Chernobyl
disaster caused a sudden outburst of citizens’ initiatives -- a process that could no longer be stopped by
the authorities.

4.75 By the end of the 1980s, most CEE countries had independent environmental organizations,
legally or illegally. In several countries, they acted as a focus of civil reaction against the old regimes.
The environment was sometimes used as a vehicle for expressing more general social discontent, Many
of the environmentalists played a role in the political transition in 1989,

4.76 As a consequence, environment was high on the political agenda of the first democratic
governments and in several cases, environmentalists became part of the new administrations and/or
representative bodies, On the other hand, the traditional nature conservation organizations in most
countries suffered from the transition. For them this transition meant loss of a privileged status.

4.77 As a result of the alarming information about the state of the environment in CEE,
environmental organizations in the region got a lot of attention and support from western colleagues,
foundations and governments. NGOs from Central and Eastern Europe quickly developed international
contacts and started to participate at international meetings.

4,78 Soon after 1990, the economic and social problems resulted in a more difficult situation
for environmental organizations. It was difficult to keep people involved because of economic pressures.
Moreover, the environmental issue was no longer useful as an argument regarding the failure of the old
system; now it had to be considered against other priorities. Finally, the environmental organizations had
to develop strategies and perspectives responding to the economic and political transition for which there
was no precedent.

479 The Current Importance of Environmental NGOs. Western experience shows that
citizens’ groups contributing to nature conservation and environmental protection can play an important
role. Environmental NGOs raise public awareness, stimulate authorities and business and other interest
groups to change public attitudes and policies, put forward viable alternatives and often implement them
to set an example.

4.80 In CEE, this role is even more important at the moment than in the West, for the following
reasons:

4/ Section provided by representatives of environmental Non-Governmental Organizations.

.
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@) A strong environmental movement ensures that environmental issues
remain on the political agenda.

(ii)  The transition period in principle provides a unique opportunity to
establish the basis for sustainable development, by avoiding the
mistakes of the West. Environmental organizations can play an
important role in this regard, drawing in part on the information
available to them from colleagues in the West.

(iii) Environmental organizations can contribute substantially to
strengthening the fabric of society. They can mobilize the
population for positive goals and motivate people to take on special
responsibilities.

4.81 Conditions for a Strong Environmental NGO-Sector, Authorities and business need to
recognize the role and importance of environmental NGOs as full participants in the public debate about
sustainable development and the formulation and implementation of practical policies. NGOs should be
invited to the relevant advisory boards, delegations, negotiations, etc. This should not be restricted to
pure environmental and nature conservation issues, but extended to all the areas that are related,
especially economic questions. Western governments, multinational institutions and western business
should recognize CEE NGOs as regular discussion partners for their activities in and related to the
region.

4.82 In particular, CEE governments should provide full access to environmental information
and the right to participate in environmental impact assessments, As there are quite different levels of
these rights in the world, it is proposed to follow U.S. legislation and practice concerning access to
information, and Dutch legislation and practice concerning environmental impact assessment.

4.83 The Need for Support to Environmental NGOs in CEE. Environmental organizations
basically rely on volunteers. This is true all over the world. Working on a voluntary basis in CEE has
become difficult because of the severe economic constraints. In any case, environmental organizations
need a professional nucleus and financial resources for activities. It is unlikely that in the short term the
environmental organizations in CEE will be able to build a strong financial base from membership and
individual donations. Governments should consider financial support to such NGOs in order to assist
them to play the necessary roles described above (as is being done by some western governments in their
own countries, as well as by the European Community).

4.84 Taking into account the financial constraints of the governments in CEE and the enormous
challenges for the environmental NGOs, continuation and strengthening of western support is welcomed.
The bilateral and European Community support to institutions like the Regional Environmental Center
or the Dutch Foundation for Environmental Contacts with Central and Eastern Europe, needs to continue,
Through these and other mechanisms, environmental NGOs can be supported in the region, especially
those based on open membership. In addition, a number of Western and international NGOs have
programs in CEE countries that are of crucial interest to CEE-NGOs. Continuation of their involvement
needs to be ensured by continued financial support. Western governments should consider directing a
meaningful portion of their support to CEE through NGOs in their own countries or organizations in CEE
which are run by NGOs.
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VI

IMMEDIATE EXPENDITURE PRIORITIES TO ADDRESS SHORT- AND
LONG-TERM CONCERNS!

While market reforms will eventually take care of a large part of the emissions causing the most serious health and
economic damage in the region, public investments will be needed 10 speed up the process of environmental improve-
ment.  This should be complemented by two other categories of expenditures required to make best use of the
available resources. These are

Funding to cover the operational and maintenance costs of existing public environmental services, especially
the treatmen: of drinking water and sewage, the collection and disposal of municipal waste, and maintaining
inventories of and monitoring the disposal of hazardous, toxic and nuclear wastes,

*Win-win" investments which can be justified on economic grounds alone but which bring substantial
environmental benefits. Energy conservation, low input and low waste technologies allfall into this category
as do expenditures on "good housekeeping ™ and minor plant improvements which reduce spills, leaks and
material use.

The priority categories for environmental expenditures are :

Immediate investments 1o address the health problems identified in Chapter 2. In areas with poor air quality
the initial priorities should be better dust controls for non-ferrous smelters and steel plants and the
substitution of gas for coal in district heating plants and households. Pre-treatment of industrial wastewater
where heavy metals or toxic chemicals threaten the quality of ground or surface waters and measures to
reduce excessive levels of nitrates in rural drinking water supplies are the priorities in the water sector,
For hazardous wastes the priority must be 10 ensure that leachates from disposal sites do not contaminate
ground or surface water sources.

Measures to deal with specific country problems. These include wastewater treatment to protect valuable
coastal, tourist and ecological resources, the phased completion of incomplete wastewater treatment plants
where this will have the most impact on water quality, and programmes to prevent irreversible damage to
important ecosystems.

Support to reinforce and accelerate environmental investments by enterprises in response to new
environmental policies such as the reduction of saline water discharges by mines, industrial wastewater
treatment in pulp, textile and chemical plants, and measures to reduce discharges of toxic materials from
chemical and petrochemical plants.

Low cost measures to address long term environmemnal priorities where prompt action can avoid the need
to spend much larger sums in future. Phasing out leaded gasoline and reducing vehicle emissions, funding
applied research on the protection of ecosystems, and the development of systems to collect, interprer and
disseminate environmental data all fall into this category.

Overview

Immediate Public Investment Priorities

Country-specific Investments

Enterprise Investments

Measures to Address Longer-Term Environmental Problems

v

Transboundary and global problems and action required are mostly dealt with in chapter VI.
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5.1 Market reform, economic and industrial restructuring, and environmental incentives and
regulations should gradually deal with a large part of the emissions causing the most serious health and
economic damage, especially those originating from large industrial plants. Moreover, pollution charges
and stricter environmental regulations will direct private investinent towards more efficient and less
polluting technologies. Thus, the role of public investment should be either to speed up the process of
environmental improvement in the industrial sector or to ensure that stricter emission limits are set than
might be possible if enterprises were required to cover all of the associated costs.

5.2 In the case of larger sources, mainly industrial plants and power stations, a key question
concerns the financing of immediate investments to improve their environmental performance. Requiring
that enterprises bear the cost of meeting environmental standards or of any pollution charges is a crucial
element of the general program of economic transformation and industrial restructuring, since this may
be critical in determining which enterprises survive and which have to contract or close altogether.
However, the poor financial state of most industrial enterprises, even those which are likely to be viable
in the longer term, makes it difficult for them to find the resources for environmental investments and
inhibits the authorities in pursuing active policies to reduce environmental damage.

53 As a general principle, any government assistance to environmental investments in such
enterprises should be conditional upon the enterprise or plant making some contribution to the cost of the
investment and upon a judgment that the cost of the investment can be recovered over the remaining
economic life of the plant. In effect, the latter condition means that investment resources should not be
allocated to plants which are hopelessly unviable at world prices and which ought to be closed down as
rapidly as is feasible.

5.4 However, there is a case for extending short term government (or external) support during
the transition that is occurring in all formerly centrally-planned economies to fund the installation of
enhanced pollution controls in a number of highly polluting industries. The inheritance of out-dated and
polluting technology has to be regarded as a sunk cost along with many other elements of the old
industrial structure. The question that must be asked for each plant is whether the stream of future
income from the plant has a positive present value if we treat the value of its existing capital equipment
as zero on condition that it undertakes immediate investments to reduce emissions to an acceptable level.
Provided that condition is satisfied, it would, in principle, be possible to privatize the plant with the
obligation to reflect the necessary environmental investments in the value of the assets being sold off.
However, privatization is proving to be a slow process and many schemes bring little or no new money
into the enterprises, while private capital markets remain very underdeveloped. While there may be
circumstances in which assistance might be provided in the form of grants (based on the revenue from
fees), the general presumption should be that it will take the form of loans paying realistic real rates of
interest which must be repaid over a period of 5-8 years.

55 Plants with negative net worth on this basis might still be kept open temporarily if a
sufficient premium were attached to maintaining employment or output in the industry or locality. There
would then be a trade-off between the amount spent on environmental improvement and the length of time
that the plant is permitted to operate. A simple system of categories could be established which takes
account of the damage caused by the plant. Those in the worst category might be required to close down
within two years, while those causing less damage might be allowed to continue to operate until 1996 or
1998. By suitable measures, plants could move themselves into a higher category and thus extend their
permitted life, even if they had no permanent future. Again, government loans can be justified in the
context of the uncertainties and other factors which limit access to capital markets.
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5.6 In the medium term, the primary focus of government investments should lie in dealing
with emissions from small industrial units, the service sector and households. In essence, this means
moving away from the burning of coal in small boilers and houses, encouraging energy conservation in
the household sector and finding low cost methods of treating the large volumes of sewage that pollute
rivers and groundwater. These are measures which are not promoted by economic transformation and
which typically require intervention by the public sector.

5.7 Most small scale users of coal are very happy to switch to gas, even if it costs more,
because of the convenience and labor-saving that it allows. The major constraint is the availability of
capacity in local gas distribution networks to meet a widespread demand for household heating by gas.
In Bulgaria, gas supplies were restricted to large industrial consumers, so a new distribution system will
be required. In Poland, local pipelines were designed to meet household demand for cooking but not
heating. Thus, a substantial investment program spread over a decade or more will be required to
develop the infrastructure required to enable households to switch away from coal to gas. Priority should
clearly be given to the distribution of gas in areas- where exposure to particulates and/or sulfur dioxide
is especially high and the burning of coal is a major contributor to this air pollution.

5.8 As far as possible, such public investments should be designed to act as catalysts which
stimulate private responses to the incentives provided by policy reforms and mobilize private investment
resources to bring about economic changes that have environmental benefits, There is also a more
traditional role for public investment to finance high priority projects in those sectors which require
collective action to provide basic environmental services -- for example, infrastructure services such as
waste collection and disposal, management of water resources and quality as well as nature conservation,
information services and research,

QOverview

59 This chapter focuses on environmental expenditures and investments whose primary purpose
is to mitigate the environmental damage caused by past or current practices, though they may bring
simultaneous economic or other benefits. Further, it identifies only those expenditures which address the
immediate environmental priorities identified in Chapter 2 over a period of 5-8 years. There are other
environmental investments which will move up the priority ranking later in this decade if the elements
of the Action Programme are implemented and lead to the anticipated decline in environmental damage
associated with problems that currently have the highest priority. Thus, the exclusion of particular
investments from the list of priorities discussed below does not imply that the relevant problems and
investments are unimportant, but rather that they are less urgent in present circumstances and should have
lesser priority in the allocation of scarce resources for environmental improvement.

5.10 Public investment in environmental improvement must be complemented by three other
categories of expenditure which are required to make the best use of the available resources. These are:

] Funding to cover the operational, maintenance and repair costs of existing public environmental
services, especially the treatment of drinking water and sewage, the collection and disposal of
municipal waste, and maintaining inventories — and monitoring the disposal — of hazardous, toxic
and nuclear wastes,
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] "Win-win" investments which can be justified on economic grounds alone but which bring
substantial environmental benefits. Energy and water conservation, low input and low waste
technologies all fall into this categories as do expenditures on "good housekeeping" and minor
plant improvements which reduce spills, leaks and material use,

® Funding for training, internship, and exchange programs, for the development of environmental
education curricula and other awareness building efforts, and any other activities which raise the
capacity for effective decentralized decision making.

5.11 As discussed in Chapter 2, the process of capital renewal associated with industrial
restructuring and recovery from economic recession will lead to the replacement of out-date and polluting
technologies by modern industrial processes with much improved environmental performance. This will,
however, take place over a period of 15-20 years because the countries of Central and Eastern Europe
cannot afford to replace their capital stock in a much shorter period. The industrial investments outlined
below address the intervening period with the objective of mitigating the impact of continuing to rely
upon old capital equipment or of bringing forward investment in less polluting technologies. Nonetheless,
the limited resources available mean that capital renewal will remain the most powerful agent of
environmental improvement in the medium and longer run. It follows that environmental concerns
reinforce economic and social considerations in stressing the need for effective economic reforms and
good economic policies that will bring strong economic growth and investment in future.

5.12 Investment is only one part of the story and may not even be the most important part. The
case studies reported below and many other examples consistently emphasize the importance of "good
housekeeping” and of plant hygiene. This is a management issue. No amount of investment in better
processes or environmental controls will solve the environmental problems of Central and East Europe
countries unless it is backed up by effective supervision and maintenance. On the other hand, major
improvements can be made with minimal resources, simply by ensuring that plant and equipment is
properly maintained, that environmental controls operate according to specification, and that leaks and
spills are promptly dealt with. In large part this is a matter of commitment to and pride in achieving a
better environmental record. Thus, trivial but symbolic steps such as publicising the achievement of
plants or work groups which make significant environmental improvements can produce surprisingly large
benefits. It follows that investments must be reinforced by expenditures on management and worker
training and other programs to ensure that they bring the best possible returns in terms of improvements
in environmental quality.

5.13 Immediate Public Investment Priorities. Initial comparisons of the costs and
environmental benefits of various investment programs carried out in the course of preparing the Action
Programme indicate that the following sets of measures should receive priority in the allocation of
investment resources for environmental improvement over the next 5-7 years :

(a) The installation of dust collection systems and filters to non-ferrous
metal smelters which are located within 5 km upwind of significant
centers of population. Priority should, in particular, be given to
lead, zinc, copper and aluminum plants. (See para. 5.22-5.30)

(b)  The installation of equipment to reduce emissions of dust, smoke and
soot, and carbon monoxide from iron and steel plants, especially
those relying upon open hearth furnaces. (See para. 5.31-5.36)

+
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(c) Investments either to replace coal by gas or to permit the burning of
smokeless solid fuels in district heating plants, commercial premises
and households in those towns and cities where the average level of
exposure to particulates during the winter months exceeds 150
pg/m3. (See para, 5.37-5.42)

(d)  The provision of facilities to pre-treat the wastewater discharged by
small and medium-sized industrial plants where contamination of
groundwater and rivers by heavy metals is a significant problem, for
example in towns and cities with a concentration of tanning, electro-
plating and other metalworking plants. (See para. 5.43-5.47)

(e Assistance to facilitate the installation of domestic septic tanks and
the appropriate disposal of manure from intensive livestock
operations in rural areas where levels of nitrates in drinking water
drawn from shallow wells typically exceed 10 mg of nitrate-N per
liter?. (See para. 5.48-5.52)

® Measures to ensure that the disposal of domestic, toxic, nuclear and
other hazardous wastes is carefully monitored and that leachates
from disposal sites do not contaminate ground or surface waters,
especially sources used for the abstraction of drinking water
supplies. (See para. 5.53-5.55)

5.14 Country-specific Investments. These priorities apply generally to all of the countries in
the region, though the size of each problem differs from country to country according to their patterns
of industrial production and of fuel consumption. There are, in addition, other areas for investment
which should receive priority in individual countries because the environmental problems concerned are
particularly damaging in specific circumstances. Among the investments that might be undertaken on this
basis are:

(®)  The installation of municipal wastewater treatment plants in towns
and cities close to important tourist or wildlife areas, especially on
the Adriatic, Baltic and Black Sea coasts, Lake Balaton, the
Mazurian Lakes and the Carpathian and Rhodope Mountains. (See
para. 5.56-5.68)

(h)  The completion of partially constructed wastewater treatment plants
either in the upstream sections of seriously polluted rivers or where
the bacteriological quality of water downstream of major towns and
cities is particularly poor or where discharges are causing an

2 The proposed threshold is based on the standard WHO guideline, which is identical to US guidelines for the quality of
public drinking water. The threshold allows a considerable margin of safety so that a less strict threshold of 20 mg/l of
nitrate-N would prevent almost all cases of methaemoglobinaemia. The EC drinking water standard specifies that nitrates
should not exceed 50 mg/l of NOy which is equivalent to 11 mg/l of nitrate-N.
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unacceptable decline in the quality of water in rivers or lakes from
which drinking water is abstracted. (See para. 5.56-5.68)

(i) Implementation of sustainable rural development projects in defined
areas of high biodiversity and great ecological importance that are
under threat. Such projects should combine better management of
protected areas with ecologically benign agricultural/forestry,
tourism and other activities. (See para. 5.69-5.77)

5.15 Enterprise Investments. A substantial amount of the necessary expenditure on
environmental improvement should be financed by enterprises acting in response to regulatory and/or
economic incentives to reduce emissions and wastes and to improve their general performance. The next
set of examples (below) represents cases where it is essential that governments should impose pollution
charges that fully reflect the damage caused by emissions. So long as the charges are actually collected,
they would provide the necessary incentive to induce enterprises to invest in order to cut their emissions
very substantially. However, a lack of internally-generated funds combined with the poor state of the
domestic banking system may mean that enterprises face difficulties in raising the necessary resources
to finance the requisite expenditures. There may, then, be a case for making special loans available to
such enterprises -- for example, via a National Environment Fund -- provided that the loans carry normal
(real) rates of interest and repayment terms, and that it is made clear that the loans will certainly not be
written off, An alternative approach would be to place such enterprises high on the list of candidates
for privatization, with information being provided to potential purchasers about the likely cost of the
environmental improvements required to reduce the cost of pollution charges. The main priorities for
such action include (see para. 5.78-5.80):

)] Investments to mitigate discharges of saline water from mines in
countries such as the Czech Republic, Poland and Ukraine, provided
that the costs of such investments are recovered over the long run
from the mines responsible for salt water emissions.

(k)  The provision of industrial wastewater treatment facilities in plants -
- for example in the textile and pulp and paper industries — which
discharge heavy loads of BOD and other pollutants into receiving
waters that are relatively clean and that lie upstream of major centers
of population.

® The installation of equipment to reduce leakages of heavy metals,
toxic gases and discharges of toxic wastes -- to the air, in wastewater

3/ Poland’s National Fund for Environmental Protection and Water Management provides soft loans as its main form of
assistance for environmental investments. There is a risk that this will encourage the adoption of relatively capital-intensive
methods of control mather than lower cost measures which rely more upon improvements in management and operating
practices. The Fund is able to tailor the terms of any loan it makes to the circumstances of the enterprise including the
environmental benefits of the project and its relationship to national environmental priorities, the financial state of the
enterprise, its share of the project’s financing and the impact of the project on the economic prospects of the enterprise.
These are all important consideration but care will be needed to ensure that the Fund docs not drift into providing indirect
subsidies to what may be fundamentally unviable enterprises.

¥y
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or in solid wastes —- from petrochemical and other chemical plants,
especially those located close to substantial towns and cities.

Note that in cases (k) and (1) evidence that effluent discharges are contaminating groundwater sources that
are used for the abstraction of drinking water with heavy metals or toxic chemicals is sufficient reason
to move the issue into the category of problems deserving immediate attention.

5.16 Measures to address longer-term environmental problems. To complete this list of short
term investment priorities, there are certain longer term environmental concerns whose future cost can
be greatly reduced by relatively inexpensive measures including investments and expenditure on research,
training and management. The most important of these longer term priorities concerns the prospective
deterioration of urban air quality caused by the growth in traffic that will take place when the economies
of Central and Eastern Europe start to grow again. Pollution from mobile sources is not currently a
primary concern in most towns and cities because of the high level of exposure to lead, particulates and
other air pollutants from stationary sources. However, in cities such as Budapest, Sofia and even
Warsaw, traffic is already or will soon be one of the main contributors to the moderate or sometimes high
ambient levels of air pollution that they experience. The following expenditure would have a high return
both by reducing current emissions and avoiding much worse problems in future (see para. 5.81-5.84):

(m) The establishment of vehicle testing stations combined with facilities
for better vehicle maintenance in order to enforce reasonably strict
emission standards for the commercial diesel vehicles - buses and
trucks -- which are the major mobile source of particulate emission.

(m) A program to phase out leaded gasoline and to require that new
vehicles (automobiles, buses and trucks) should, from some
appropriate future date, meet the emission standards laid down by
the EC. Most of the cost of these measures will be borne by
refineries, automobile manufacturers and their customers, but
resources for technical assistance and to deal with special transitional
problems would speed up the implementation of these programs.

(0)  Resources to fund applied research into a number of environmental
problems for which solutions may be very costly (e.g., treatment of
nitrate pollution) or where implementation of remedies has been
difficult. Such research could focus on ecologically acceptable
agriculture and forestry practices -- especially their economic costs
and benefits. Support could also be channelled to specialized
research institutions engaged in crucial conservation (e.g., botanical
gardens); and to undertake well-defined studies on the ecological
damage caused by large-scale development projects such as dams,
canals, and major tourism developments.

(P)  Resources to strengthen the collection and dissemination of data on
the state of the environment and natural resources. Particular
attention should be paid to the forms of environmental damage and
related issues which define the main priorities in this Action
Programme.
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Immediate Public Investment Priorities

5.17 The Industrial Sector. The industrial sector in Central and Eastern Europe uses
technologies and produces a composition of output that were characteristic of the industrial market
economies 30 or more years ago. Over the last 20 years the Western countries have invested in capital
deepening, adopting more energy efficient and less polluting technologies which make better use both of
their capital resources and the skills of their work forces. On the other hand, the formerly centrally-
planned countries concentrated on capital widening, achieving higher levels of output by building more
and/or larger plants rather than by improving the level and quality of output from existing plants. New
technology was introduced in a discontinuous manner, often by licensing or imitating Western know-how,
in the form of new plants. There is little evidence of the continuous growth in factor productivity
associated with both learning-by-doing and investment in small-scale enhancements to both physical and
human capital that has proved to be the mainspring of economic growth in market economies.

5.18 The environmental performance of the region’s industries reflects the general weaknesses
of their record. A much higher proportion of iron and steel output in Eastern Europe is produced from
open hearth furnaces, which are inherently more polluting than the basic oxygen or electric arc furnaces
used in Western Europe. Even so, these plants emit more pollution per unit of output than do comparable
plants in industrial market economies. Where environmental controls were initially installed, they have
been allowed to deteriorate over time so that filters with a design specification of 98% removal of dust
may only be operating at a 90 or 95% removal efficiency. In other cases, the original environmental
controls may have been primitive and they have not been upgraded over time as has happened in the
West.

5.19 As concern about the damage to human health caused by industrial emissions has grown,
industries have responded by developing plans based on large investments in new technology and
sophisticated controls. However, the resources to fund such investments have not been available and it
is, in any case, often not clear whether the general economic performance of the industries concerned
would warrant the commitment of the capital that is envisaged. Attention must focus instead on a number
of smaller and more manageable steps which might make a substantial improvement to the environmental
performance of heavily polluting industries.

@) Standard "good housekeeping”. Energy and environmental audits
can identify a range of managerial and process changes which would
reduce energy consumption and emissions at negligible cost. The
installation of thermostats and other simple controls can improve
combustion efficiency and reduce waste of raw materials or heat
losses. Increasing energy and raw material prices or the imposition
of pollution charges provides a strong incentive for managers to
focus on the financial benefits of such measures and to spend the
money on any equipment and training that may be required.

Gi)  In-plant improvements of process technology or to control emissions.
The standard example of such measures is the installation of better
dust filters in metallurgy or metal-working plants to reduce the
discharge of metal dusts in flue gases. A range of non-ferrous metal
smelters in Central and Eastern Europe are notorious sources of
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lead, zinc, nickel, cadmium and other metal dusts which damage the
health of the population living in surrounding areas. One of the
worst examples is the lead smelter up-wind of Plovdiv in Bulgaria
which causes elevated levels of blood lead for a population of over
half a million people. By contrast, dust filters and other controls in
United States lead smelters are able to ensure that those living no
more than 1 km from the source do not have significantly higher
levels of blood lead than those living at a much greater distance,
Similar patterns can be found for emissions of benzene and other
toxic organic chemicals from oil refineries, petrochemical and other
chemical plants. While it may not be possible to achieve such high
levels of emission reduction without large investments in redesigning
plants or processes, major improvements can typically be made at
low cost.

(iii)  End-of-pipe controls with a modest cost that can achieve a substantial
reduction in the concentration and volume of emissions. The main
examples of such investments are found in the area of industrial
wastewater treatment. Simple chemical or biological treatment may
allow a much higher proportion of water to be recycled within the
plant -- reducing the volume of discharges - or may cut down the
quantity of suspended solids and organic waste that is discharged
into rivers. Recovery techniques can also be applied to solid wastes
from metallurgical plants, power stations and mines.

5.20 There has been no systematic assessment of the scope for reducing environmental emissions
through such low-cost measures, or of the total cost that might be involved if all of the countries in
Central and Eastern Europe were to require all plants above a certain size to improve their environmental
performance by implementing such improvements. There are also a variety of issues concerning the way
in which such investments should be financed that need to addressed.

5.21 One issue that recurs in various forms concerns the time, expense and difficulty involved
in trying to produce technical and economic evaluations of potential environmental investments in the
industrial sector. As emphasized earlier, the industrial sectors of the CEE countries are undergoing major
structural changes, so that the prospective competitiveness of and demand for the output of many plants
is highly uncertain. However, few sectors will experience a medium term decline in demand of more
than one-half, so it is possible to devise a simple ranking mechanism which could be used to identify
those plants which would be eligible for immediate environmental investments. A scheme along the
following lines could easily be introduced:

(i) Establish a fund to finance environmental investments in the most
polluting industrial sectors: metallurgy, chemicals, pulp & paper,
non-mineral metal products. The fund would provide a combination
of grants and loans amounting to not more than $2.5 million to
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Dealing with large, oid industrial plants . -
Whether to invest in pallution: control in the Where no such opportunities are available,
large old industrial. "dinosaurs® depends on then the oovemmant should fax an absolute._ i
economic factors. . The: choices are (i} - :
_close down such plants as rapidly 25 possible
.. on."both . economic: ‘and  environmental
o grounds; (u) to perm them 10 co_t);mua
“"operate for a limited period as in the ‘past
. and (iii} to permit them to continue to operate _
provided that env:ronmental improvements: i1s il et
... are. implemented. " In almaost. all cases, o s about the: trade—off i
" modest - environmental imrestments cou!d.: . between the social costs of unamployment
. oo and of cantimir_bg___environmental damage. Jt.. .
‘these, the crucial pmnt that ‘the choice S suggests, further, that all public enterprises . ..
should be restricted to. (i} ‘and Giii). If the should be subjéct to a gradual tightening of
government {or the efterprise} is unwilling to environmental - conditions for ‘contirued
finance  such improvements,. then this operation. under which managers ‘are. held -
amounts to a decision that the social benefits accouritatile for making progressive.
of keeping the plant open do not outweigh . - impravemeants-in environmental perfarmance
the costs, and the plant should be closed. while they continue to receive government _
B o : financial assistance.
finance high priority environmental investments®,
(ii)  Enterprises should be eligible for financial assistance from the fund
if they are in the top 50 percent of all enterprises in their sector on
both of two criteria -- their profitability expressed as the value of
revenues minus material and labor costs expressed as a ratio of total
revenues, and the average age (more strictly, youth) of their capital
equipment,
(iii) The fund should retain consultants who would carry out a rapid
environmental audit of any plant where an investment has been
proposed by an enterprise satisfying the criteria in (ii). The
consultants should be asked to assess whether the proposed
investment will have the effect of substantially reducing emissions of
pollutants which threaten the health of those working in or living
near to the plant and whether the proposal is a cost-effective method
of reducing such emissions®. Such an assessment could be
completed within a month and the proposal should be approved if the
report is positive.
4/ If budgetary constraints are severe, then this upper limit could be reduced to ensure that no grant/loan exceeds 5-10
percent of the fund’s total resources.
5/ In ecologically sensitive areas the environmental audit could be extended to cover an assessment of whether the investment

would contribute to the prevention of irreversible damage to local ecosystems.
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(iv)  Enterprises should be required to match finance provided by the fund
on a dollar for dollar basis from their own investment resources.
Most of the finance should be provided in the form of loans
repayable over 5 years at modest real rates of interest — say 5
percent per year.

(v)  External donors could assist the operations of the fund by
contributing to the fund itself and by seconding staff for periods of
6 months or more who could train those responsible for carrying out
the rapid environmental audits and for vetting the financial status of
enterprises.

Institutionally, a fund of this kind should report to the Ministries of Environment and Industry. To avoid
conflict it could come under the National Environment Fund or be established as an independent entity
with the National Environment Fund taking on responsibility for investments outside the industrial sector.

5.22 Non-ferrous metal smelters (a). Highest priority should be given to eliminating the bulk
of dust emissions from lead, lead-zinc and copper smelters where there are towns or cities that are located
within the dispersion zone around the plants. Examples of such smelters can be found in most countries
but those near Plovdiv in Bulgaria and Copsa Mica in Romania have been particularly bad. There is also
a case for tackling fluorine emissions from aluminum smelters but the necessary measures are
substantially more expensive.

5.23 The dust from lead, lead-zinc and copper smelters can include lead, arsenic, cadmium and
other toxic heavy metals in substantial quantities, especially if old-fashioned reverberatory furnaces are
still in use. The damage to human health caused by such emissions is generally large, especially if they
affect a substantial population, with the worst sufferers being children whose development is affected by
exposure to lead. Since children are the major victims of lead pollution, the costs are incurred over a
long period of time and it is important to deal with the problem as soon as possible in order to prevent
damage to those born in the next few years. It is not only direct exposure to airborne dust which is the
source of damage but the deposition of heavy metals on soils which may move up the food chain or which
may leach into surface waters or groundwater used for drinking. Thus, even after the installation of
adequate dust control equipment it will be important to maintain a cordon sanitaire around smelters to
prevent soils which are already contaminated with high levels of heavy metals from being used to grow
crops or for grazing.

5.24 Remarkable improvements in the damage caused by non-ferrous smelters can be achieved
by focusing on plant management and hygiene. Even a cursory inspection may reveal very simple
measures that can be taken to reduce wind-blown dust, energy losses and other fugitive emissions. A
common problem is the poor handling and storage of metal ores which results in large quantities of dust
being distributed around the surrounding area. Investment in water sprays, partial (or complete)
enclosure of stockpiles and conveyors, and careful attention to cleaning roadways are the clearest possible
example of "win-win" measures related to good housekeeping. The costs involved are small in relation
to the value of the ores that are lost.

5.25 Even at apparently well-run plants it is possible to make large improvements by better
management and meticulous attention to the details of plant housekeeping. The largest lead smelter in
the US (at Herculaneum, Missouri) was able to cut the ambient level of lead just outside its plant in half
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Airborne Dust or Gases — wmeh Is Moro lmponnm?

The work described in this report has come ata timie in' which new knowledae is rapidly emerging about the
ompact of atr ponut:on on human haalth The role of cemm oases and vapors (especmily sulfur dnoxnda, '

: Zéf__theoretical_raﬂonale 10 conc

n practnce, the_hst'of plac in the region wi prob
some where the. primary expasure is to dust; some wham_.ﬂ'_te rimary. exposura is 10 one of more- gas o
" vapor; and many where. the problem is a cmnbimﬁon aof the tw & same pattern hoids true for regional ..
_hot 'spots. areas wnth a confluence of point' ses, nd_ reas whefe the 'baa town planmng model best
applias, -0 i SR A i S

Knbv'\iledge of the 'r.elative' impo‘rtance of the health impacts of du_sts;and gases does not provide us with a

basis to set environmentai action priorities which would target one and neglect the other. ‘However, even

if the health impacts of dusts and gases is similar, the.cost of controlling the former is typically much lower.

Strategies which target dust control while incidentally reducing gaseous emlsswns are therefore potentually
"'much ‘more cost-effective and prowde & basis for settmg pnormes N .

without any new investment by taking steps to : (a) coordinate operations, (b) anticipate problems and
act before they caused significant emissions, and (c) ensure that emissions are constantly monitored and
that all staff are involved in measures to bring them down. By making the plant’s environmental
performance a constant concern of both management and workers most CEE smelters should be able to
reduce the environmental damage that they cause and improve their economic prospects even without
substantial investments.

5.26 Most smelters already have dust collection systems, but they are either poorly maintained
or inadequate to cope with the volumes of air coming from sintering plants and furnaces. The costs of
installing new baghouse dust filters or electrostatic precipitators designed to eliminate more than 99
percent of dust emissions are quite modest, so that the complete replacement of existing systems may be
cheaper in the long run than any attempt to upgrade existing controls. For a typical lead or lead-zinc
smelter the cost of an appropriate baghouse filter system would be of the order of $6 million, while an
electrostatic precipitator costing about $10 million might be required for a typical copper smelter.

5.27 The question of who should pay for installing these controls must depend upon
circumstances. The long run answer is simple: no smelter should be allowed to continue operating
without controls that achieve a level of dust removal which meets reasonable emission standards. Thus,
governments could require that any smelter bear the cost of better environmental controls as a condition
for being allowed to continue to operate. The difficulty is that publicly-owned enterprises may have
neither the cash flow nor the access to loans that would be required to finance these improvements, so
that governments may feel obliged to allow a significant period before enforcing much stricter emission
standards. There may also be a reluctance to close down smelters which are major local employers in
areas where alternative employment prospects are poor, which may prompt governments to extend the
transitional period that is allowed.

f
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Envlronmontal improvomonts in tho non-forroua motals lndu:try

Lead and lead/zinc smeltars Laad and zinc are produced in Bulpana the Czech Republrc, Poland l-‘lomama .
< Russia, and Ukraine. Produr:tlon is characterraed by both techmcal madaquaoy low prade ore and outdated i

. the sinter plant. blast furnace and other refining operat-ons The worst problems at both plants seem to be
associated with handling the concentrates and losses from stockpiles. Drastic reductions in ‘gutput since
1989 have reduced emissions from both plants more than proportionately because concentrates are handled
more carefully and dust control systéms are not expected to operate far beyond their design capacity.
However, itis probable that neither plant is economically viable i in the long run at current levels of output,’
unless the size of their workforces is drastlcally cut, since they are operatmg at less than half. the scale of
equrvalent plants in market economnes ' e '

The rmmedrate pnormes are measures to deal with dust from concentrate receptron stockpnles and handlmp ¥
At Copsa Mica a simple system of water sprays to damp down the stockpiles -- at & cost of less than
$100,000 ~ would have a big effect, provided that the water drained from the stockpiles is properly treated.
Completion or instaliation of perimeter walls {or even complete enclosure) plus other measures to prevent
spillage -- costing less than $2 million for at each plant ~ would greatly reduce the dispersion of dust that
hds contaminated: the areas around the plants.  These should be “win-win® investments since lower
concentrate lossas should cover most or all of the costs involved. Similar good housekeeprng measures
could also. reduce other emlssrons to both air and water at a very small cost :

-At Plovdiv the dust collactron system within the plant has been substantrally upgraded in the last two years
with the mstallatron ‘of new hoods, baghouse filters and upgrading of the old equipment. The plant’s
- Mmanagement expect to be able to meet the new emission standards which came into effect in" January
1993, Similar measures are the second priority at Copsa Mica, A sum of $2 million should be mfﬂcrent .
to reparr and modemlze exrstmg controls and to install addmonal hoods and filters. i

The sulphuric acrd plants at both Plovdiv and Copsa Mica are both ina bad state of repanr Most of the
sulphur dioxide produced in the sintering and roasting operations and in the blast fumace is emitted to the
air rather than being recovered. - New acid' plants could not be justmed economically, but repairs and
‘upgrading to process more of the sinter plants gases could reduce’ S0, emissions substantially. The cost
would be of the order of $3-4 million for. Copsa Mica and $6-8 for. Plovdrv, part of wmch could: be defrayed
by the higher sulphuric acid yield from the plants .

Similar measures wrll be raquorad at several other lead or lead-zinc smelters in the regron ln parocular, threa :

- lead-zinc smelters in Upper Silesia at Bukowno, Szopienice and Olkusz in Poland, at Ordzhonikidze in Russia,
and at Konstantmova in Ukrame plus the zinc smeiter at Chelyabinsk in Russra are prrme candidates for such
investments. . .

{contd)
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Environmental improvements in the non-ferrous metale Induetry (contd)

Copper smelters. The major anveronmental problem W|th copper smelters in the regmn concerns
emissions of lead and arsenic which octur as contaminants in copper ores. There are three important. -

... sources of these en‘nssodns ta) pamcu!ates n pases ‘from the smemno and- ‘conversion operatwns and

"’.-Z'slags whsch may ‘lead to the

Fhaghouses = would ¢ost $5-10 -
. Upgrading - existing facilities

iture of $2-3 million per plant o

ks i ' treatment and measures 10 -
'prevent Ieachmg from sohd wastes can be more expensive - for example,: $10-16 million for a water-

" treatment plant utilizing precipitation techniques and closed circuit systems to reduce water use - but,
again, it .is possible to make s;gnmcant improvements to exnstmp {acilities for relatively rnodest -
expendltures :

The priority ‘sites for such expendstures include : Alaverdu in Armema Pirdop in Bulgaria; Glogow and .
Legnica in Poland; Baia-Mare in Romania; Krasnouralsk, Kushtym Mednogorsk Pyshma and Sredneuralsk
in Russia, and Krompachy in Slovakia. R '

Aluminiurn. smefters.” Aluminium smelting is a highly electricity-intensive operation whose economic
viability in most CEE ‘countries is very uncertain once electricity prices have been raised to reflect true
long run ‘marginal costs, This is true even in Hungary with its domestic reserves of bauxite and the low
operating costs of nuclear power, because the country relies heavily upon electricity imports from Ukraine -
‘ whose marginal cost should determine the price at which powar is supplied to the aluminium smelter.
With such doubts about their long run prospects, it is difficult to justify the large expenditures - $50-100

- million ~ that would be required for potroom refits to eliminate fluarine emissions at most of the
alumimium smelters. For some of the Russian smalters -- for example, those at Kamensk, Krasnoturinsk,
and Volgograd. -+ such investments might be appropriate because.low cost coal plus the prospect of
- surplus generating capacity may yield marginal costs of power that are low enough to sustain continued
_operatmn The Zaporozhe smelter in Ukraine, which relies upon the nearby nuclear power stations, is
angther case where "win-win” mvestments in envnronmentat umprovements and better energy effu:lency
would probably be jUStlflEd cEL e ElA ‘

For other alumcmlum smelters in the region the priority must be given to better management and “good
~housekeeping®. - The case: study of the plant at Ziad nad Hronom indicatéd that : (a} the equipment for. .
__handling. bauxite was old and there were considerable raw material losses in the form of dust emissions;
(b} the solidAiquid separation stage of producmg alumina from'bauxite tias poorly controlled and archaic
" {echinology with the result that there are substantial caustic emissmns. and. (c} in-plant hygiene in the
- -alumina reduction pot-ines is very poor and leads to severe emissions of pot-gases laden with tar, fluorine
and particulates. The plant’s environmental strategy reliés upon the replacement of existing facilities by
a new smelter by late-1994, but funds to complete the necessary investment are not guaranteed, Uniess
completion of the new smeiter and closure of the old facilities within the next 2-3 years is assured; low
- cost measures would be justified to reduce dust losses of baduxite and to improve plant controls and -
-.hygiene. No detailed costings are available, but an expendxture of §2- 3 mnlhon at most should result in
substantlal reductwns in emnss:ons o i '
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5.28 The central issue is, therefore, whether the short run benefits of immediate public
investment which eliminates the transitional period that might be required if enterprises were to finance
their own controls are sufficient to justify the costs involved. For lead and other heavy metal emissions
from non-ferrous smelters, the short run benefits are substantial. The costs can be minimized by the
following strategy:

® Some smelters rely upon obsolescent, polluting and energy-intensive
technologies. These are unlikely to be economically viable in a
market economy and should be closed as rapidly as possible with
appropriate assistance to help workers find alternative employment.
This will reduce the capacity of the industry which would, in any
case, be necessary because of the impact of industrial restructuring
on future demand.

(ii)  This leaves a set of enterprises which are potentially capable of
operating profitably in a market economy and which, as a condition
for continued operation, will be required to meet much stricter
environmental standards in future. One option would be to privatize
them immediately with an obligation on the new owners to install
better dust controls within a period of 2-4 years. This would
probably mean that potential purchasers would be limited to foreign
investors able to provide the necessary additional finance.

(iii) Where the option of sale to a foreign investor is either not possible
or not considered desirable, the government could finance the
necessary improvements itself by extending a special environmental
investment loan to the enterprise. A realistic real rate of interest
should be charged on such loans. The amount of the loan and any
accrued interest would eventually be recovered when the enterprise
is privatized, so that the cost of immediate rather than delayed
installation of the controls would only amount to the difference
between the opportunity cost of the capital invested and the interest
rate charged to the enterprise. While the opportunity cost of
government funds for investment may be high because of the
squeeze on public expenditure, foreign donors could reduce this cost
by extending loans on reasonable terms.

5.29 This approach to financing environmental improvements in medium or large industrial
enterprises is not special to the non-ferrous metals industry, so that it can be applied equally well to many
of the investment priorities discussed below. On the other hand, somewhat different considerations must
be taken into account when dealing with small industrial enterprises because the difficulty of monitoring
their emissions makes the application of economic incentives or regulations much more difficult.
Improvements in environmental performance may also be less closely linked to general efficiency gains,
so that the enterprises concerned will be more reluctant to invest in eliminating or treating their
emissions. Thus, the government may need to bear a larger share of the cost of environmental
improvements for small industrial operations than for larger plants.
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5.30 Some of the aluminum smelters in Central and Eastern European have a very poor
environmental record because of their emissions of hydrogen fluoride and other fluorides which can be
a serious health hazard for those living close to the plants. Aluminum smelting is highly energy-
intensive, so that many (probably most) smelters will be seen to be uneconomic as energy prices are
raised to world levels, even taking account of the special electricity tariffs that are usually established for
the industry. On the other hand, many of the enterprises - especially those in Russia - have taken
advantage of current price distortions to operate their plants at full capacity despite the decline in domestic
demand by exporting the surplus to the world market. Installing adequate environmental controls is more
expensive than for other non-ferrous smelters — the cost might be as high as $35 million for a smelter
producing 100,000 tonnes of raw aluminum per year ~ so that any decision to invest must first take
account of the viability of the plant at realistic energy prices. Closing plants (especially those in or close
to urban areas) or reducing their capacity is the first step. Only after this has been carried out should
new investment in environmental controls be contemplated.

5.31 Iron and steel plants (b). Every country in Central and Eastern Europe, other than
Hungary, has two or more large urban areas whose air quality is grossly polluted by iron and steel plants
which belch out particulates, sulfur dioxide, carbon monoxide and miscellaneous hydrocarbons. At the
same time, the economic prospect of the ferrous metallurgy industry in the region is dire. Domestic
demand for its output is not likely to rise above 60 percent of pre-reform levels before the end of the
century while export possibilities are severely constrained. The quality of output tends to be poor so that
the existing plants are competing in the most price-sensitive part of the market and, if capital costs are
properly taken into account, they have little chance of competing successfully with mini-mills that rely
upon electric-arc furnaces. Thus, most of the industry can survive only by utilizing capital stock that is
fully depreciated and that is economic because of the region’s low labor costs.

5.32 Much of the iron and steel industry in Central and Eastern Europe relies upon out-dated
and inefficient technology which results in poor environmental performance. Open hearth furnaces
account for almost half of crude steel production. By ensuring that steel capacity with the worst
environmental record is shut down, governments can achieve substantial reductions in emissions as well
as enhancing average levels of productivity and energy-efficiency for their steel industries. In many cases
this will mean that open hearth units will be closed at plants which combine both open hearth and basic
oxygen steel-making - for example, two-thirds of total capacity at both Chelyabinsk and Magnitogorsk
in Russia consists of open hearth units.

5.33 In the face of such pressures, Poland has already decided to restructure its steel industry,
cutting capacity by at least one-third and modernizing the remaining plants to reduce energy costs and
improve the quality of output. The installation of better environmental controls should be an absolute
requirement for any plant that receives modernization investment. It is unlikely that any plants with open
hearth furnaces will be modernized, so that the typical cost of new controls to meet reasonable (but not
strict) emission standards for air pollutants would amount to $20 million per 1 million tonnes per year
of output capacity for a basic oxygen plant. This would cover all of the stages of steelmaking including
the sintering plant, coke ovens, furnaces and finishing,

5.34 As noted elsewhere in this document, towns and cities with old steel plants have always
been among the dirtiest areas in any country, whether in market or formerly centrally planned economies.
Ambient levels of particulates are especially high, which leads to high levels of both acute and chronic
respiratory disease as well as a variety of heart and other conditions. The damage done by particulates
is usually exacerbated by relatively high ambient levels of sulfur dioxide and carbon monoxide. All of
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Environmental investmants in the Iron and stul sector

The main sources of pamcusate ermssrons from iron and stee! plants are materials handlmg and storage, coke ;
ovens, the sinter plant, biast fumaces and steel converters. Most plants: have reasonable facilities for
primary. gas collection and cleaning for.coke ovens, sinter plants, blast furaces and oxygen converters;: . .
especially where the exhaust gases used to fuel other stages of the operation. Thus, attention must focus
| onsecondary. colfection of fugitive emissiongincluding those from chargmg and drschargmg steel converters. -
. -These amissions may ba high because of poor maintenance or careless operating practices inthe past and’
" dealing with thermn will involve the ins Ila'tion of vemnation huods.' ¥ans and filters or precipitators’ whose"
i costs wrﬂ be hiohly phnt-spemﬁc.:_- : : R

sernous enwtonmemal problem. while better arrangements for dust suppression are also mqmred at Kosice .
©.in Slovakia. Water sprays, partial anclosure of conveyor belts.and other simple measures can reduce dust
" emissions, especially that generated by handling fine ores in dry and wmdy weather. - The investment cost
would amount to $1-2 per tonne of steel-makmg capacity or up to 526 mmron at Krivor Rog and up to $10 -

million at Kosrce : .

At Kosice, all four units of the sinter plant have cyclones while two'have also had electrostatrc preclpltators-

_ fitted to the sinter breaker and screening areas but not to the sinter furnace. As aresult, the emissions from
the stacks at Kosice are dirty, and will almost certainly contain relatively large amounts of fine iron oxide
dust, The solution to the problem; which is expensive, will involve changes in operating practice to improve
the s_mter quality, and the replacement of the ignition and filtration systems. Ths total cost of these
measures applied to two of the units (two aré expected to be closed) is estimated at $12-18'million. The
sinter plant at Krivoi Rog has a very bad dust prablem, partly because it uses low quality waste and sludge

- .from the iron beneficiation plant. A combination of better housekeeping, installation of fans with sufficient
capacity to capture and clean waste gas prior to stack discharge and the use either of iron-are pellets or of
higher grade fines could achieve large reductions in emissions.. The plant management would like to invest
in a new sinter preparation plant, but more limited investment of up to 350 mulhon to rmprove the existing
unit would probably be mstrfred :

Controllmg partlculate releases from coking ovens is Iargely a matter of good operation and mamtenance
For example, adherence to a regular charging and discharging scheduile and effective control of oven heating
can assistin rmnirmsmg brickwork damage and hence gas leakage. Where plants have been poorly operated
" and” maintained, significant repairs may be needed to affect a reduction in emissions. The coke’ ovens at
" Kosice and at Krivoi Rog display signs of age, misuse and the need for urgent repair. Most of the doors
- were leaking and there was a constant haze emanating from the top of the ovens. Detailed $tudies of the
coke ovens would be needed to determine the precise measures needed to reduce the emission levels but
. replacement or major rehabilitation of many of the coke batteries may be necessary in the medium term.
This would be expenswe w:th a cost of $100 million or more for Kosice. :

_ Improvernent of primary pamculate controls plus mstallataon ‘of secondary fume collectmn and cteamng for =
‘basic oxygen con_verters i existing basic oxygen converters may cost'up to $10per tonne of steel-making
capacity;: For example, the electrostatic precipitator on one of the BOS units at Kosice was ineffective -
the stack was emitting a thick plume which deposited red dust around the surrounding area -- and may need

~ repair. or replacement at a cost of up to $8 million. It is unlikely to be worth investing significant sums in
: open hearth plants whose economic life should be very Inmrted

Prrme candadates for environmental upgrading include the BOS units at': Kremikovtsi in Bulgaﬂa, Trmec in
the Czech Republic; Katowice and-Krakow in Poland; Galati in Romania; Chelyabinsk, Cherepovets, Lipetsk,
Magnitogorsk, Nizhniy-Tagil, Novokuznetsk and St Petersburg in Russia; Kosice in Slovakia; and Krivai Rog, -
Mariupol (both the Azovstal & the llyich plants) and Yenakiyeva in Ukraine.
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these health conditions can be alleviated by better air quality (even for longstanding sufferers), so that
eliminating the pollution from steel plants will lead to a gradual improvement in the health status of the
local population. Thus, the benefits of investing in better environmental controls for steel plants are
typically large because of the size of the population affected and the health gains that can be achieved in
a reasonable period of time,

5.35 There is substantial scope for "win-win" investments in a combination of good
housekeeping, better operating practices and greater energy efficiency which would also improve the
environmental performance of those plants which continue to operate. For example, an evaluation of
Ukraine’s steel industry estimated that increased use of scrap could reduce coal requirements per tonne
of finished steel by 20% or more. One operational measure that is standard in the West but is not used
by most Ukrainian mills is the injection of tar, oil, gas or coal in the tuyeres of the blast furnace to
provide heat and reducing gas. This permits a saving of 100-200 kg of coke per tonne of pig iron. Other
such measures include : heat recovery from the sinter cooler, installation of top pressure recovery
turbines on blast furnaces (already used on one of Krivoi Rog’s furnaces), gas recovery from basic
oxygen converterrs without combustion, and installation of regenerative burners and thermal insulation
for heating furnaces. In many plants process controls are primitive by comparison with Western
facilities, so that the installation of better controls could have a substantial impact on energy and raw
material use and on emissions.

3.36 It should not be assumed that emissions from the iron and steel making processes are
always the main source of environmental damage. In the case of Krivoi Rog in Ukraine, indeed, the
main environmental problems are associated with the linked mining operation and the iron ore
beneficiation and pelletization plant rather than with the steel plant. Large volumes of saline water
effluent from the mines contaminated with heavy metals and radionuclides (from nearby uranium deposits)
are discharged along a canal to settling ponds which barely have the capacity to cope with the volume
of water released. Leakages from these ponds are infiltrating into local groundwater reservoirs, maing
them unfit as sources of drinking water. Larger releases of water would flow into a tributary of the
Dnieper and threaten the downstream quality of water which is used for domestic, agricultural and
industrial purposes. Thus, steps to reduce the volume and potential toxicity of these discharges must be
a high priority. The handling and storage of ores at the beneficiation plant leads to huge clouds of dust
which have the largest impact on surrounding areas. Again, low cost measures should be implemented
to deal with this dust problem and to reduce ore losses.

5.37 Coal in households and small scale boilers (¢). Though the volume of coal burnt in
power stations and large industrial plants is generally several times that used in households and small
scale boilers, it is the latter which are responsible for a large portion of the local concentrations of
particulates and sulfur dioxide in the majority of the most polluted urban areas in Central and Eastern
Europe. For large boilers, it is possible, at modest cost, to install electrostatic precipitators or other dust
filters to eliminate 98 percent or more of the particulate emissions. In any case, most such emissions are
dispersed over a relatively wide area because of the height of the chimneys concerned as well as the
relatively high emission velocities. By contrast, the emissions from burning coal on a small scale are
neither dispersed nor can they easily be controlled. Thus, the Action Program focuses on the need to
tackle excessive exposure to particulates linked to the use of coal in households, small commercial and
industrial premises, and small district heating units,

5.38 - This does not mean that emissions from power stations and similar large sources can be
neglected, but rather that the solution is clear -- install and maintain appropriate electrostatic precipitators.
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The capital costs of these controls should be borng by the enterprises responsible for emissions and
appropriate incentives provided either via pollution charges or regulatory constraints. In due course the
costs of environmental controls on power stations must be built into electricity tariffs, so that consumers
bear the full cost of electricity including all environmental costs. The necessary adjustments in electricity
tariffs to reflect long run marginal costs were much greater than the average increase in energy prices
that was required to reach economic levels in all CEE countries — especially for domestic consumers --
and governments have made less progress in this respect than for other energy prices. As a consequence,
the financial situation of electricity utilities is often poor and they can ill-afford environmental
investments. Clearly, the best solution is to eliminate price controls since they are an inefficient
instrument of social policy. If this is not possible, governments might consider providing special,
repayable loans to finance the early installation or upgrading of filters on those power stations responsible
for the worst pollution. Since the demand for electricity has fallen substantially in most countries and
is unlikely to recover quickly, such finance should only be provided for power stations whose continued
operation is supported by a least cost power planning study that takes proper account of environmental
COSts.

5.39 Studies of the damage caused by air pollution consistently identify the economic costs of
average ambient levels of total suspended particulates in excess of 75 ug/m? as one of the two largest
components of the total damage. The other component is usually the losses due to lead emissions, though
such estimates are controversial because they depend critically upon the value attached to the lowering
of children’s IQ associated with excessive levels of lead exposure. In addition, high levels of particulates
associated with the burning of coal have substantial material costs because of the soiling of clothing,
buildings and other physical assets. Estimates of the total environmental damage due to particulates in
some countries of Central and Eastern are currently being reviewed and updated, but preliminary work
suggests that the cost might amount to $750-1,000 million dollars per year in Poland. This damage is
concentrated in the most polluted areas of Upper Silesia and a small number of other urban areas that
have traditionally relied upon coal for domestic heating.

5.40 There are basically two ways of eliminating or, at least, drastically reducing the emission
of particulates from small scale sources. The first is to require that all users burn smokeless solid fuel
rather than ordinary coal or coal briquettes, while the second is to substitute some alternative fuel -
normally gas -- for coal. Reliance upon smokeless fuel involves little investment in the distribution of
alternative fuels or in the installation of new boilers, so that it is relatively simple to achieve provided
that the investment in carbonizing plants required to supply smokeless fuel is ensured. The difficulty is,
however, that most households and other small users have a strong preference for gas over solid fuels,
so that a market cannot be guaranteed for smokeless fuel plants while investments in gas distribution and
conversion will, in any case, proceed in response to consumer demand.

5.41 An appropriate strategy would be to provide the resources required to accelerate the
substitution of gas for coal in large, heavily polluted urban areas. In parallel, governments could adopt
a policy of requiring the use of smokeless fuels in smaller towns whose average levels of particulate
exposure during the heating season exceed some critical value -- probably 150 ug/m3. The Gas
Development Plan for Poland estimated that the total cost (at 1990 prices) of extending gas distribution
for heating purposes to all urban areas would be about $5 billion over two decades to 2010. The
population living in those urban centers worst affected by particulates amounts to about 6 million people
out of an urban population of 24 million, so that the cost of a priority program of gas conversion might
amount to $1.25 billion over the remainder of the current decade; that is less than $200 million per year.
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5.42 The full costs of such a program should eventually be paid by gas consumers who would
benefit substantially from the wider availability of gas. Experience in many countries shows that
households and other small scale users of coal are prepared to pay a premium for the convenience,
cleanliness and labor-saving advantages of gas relative to coal. Thus, the role of external donors should
be (i) to provide technical assistance to minimize the costs of the program, and (ii) to make available
loans on conventional banking terms which would be repaid from the revenues of gas utilities in the usual
manner,

5.43 Treatment/pre-treatment of wastewater from small industrial plants (d). In most parts
of Central and Eastern Europe, it is usual for small and, sometimes, medium scale industrial plants to
discharge their wastewater to municipal sewers. At a minimum this can place a large burden on
municipal wastewater treatment plants (where they are operating) and the nature of industrial effluent may
severely reduce the efficacy of biological or other treatment processes. Since these industrial effluents
may contain significant amounts of heavy metals, organic chemicals or heavy concentrations of COD and
BOD, municipal treatment plants may also not be adequately equipped to prevent serious contamination
of the receiving waters.

54 A long run strategy of encouraging "win-win" investments in cleaner technologies which
minimize both water use and waste generation must be a crucial part of policies to deal with industrial
wastewater from all industrial sources. New, clean technologies reduce total emissions by 50 percent or
more with no economic penalty. A combination of realistic charges for water consumption plus pollution
charges based on the volume and characters of discharges to sewers will provide a strong incentive for
the adoption of these technologies. Resources devoted to disseminating information and providing
technical expertise relating to these technologies should produce substantial environmental and economic
benefits.

5.45 Where there are concentrations of small industrial enterprises engaged in tanning, textile
dyeing, electroplating or other metal processing activities in a town or city, the most cost-effective
approach to environmental protection will be to invest in one or two industrial treatment or pre-treatment
facilities designed specifically to remove the persistent, toxic and bioaccumulating substances. The total
cost of such a facility will, of course, depend upon the precise nature of the effluent that it is designed
to handle but it will usually not be large. As an example, a central facility to remove chromium, COD,
BOD and other pollutants from the effluent produced by nearly 200 tanneries in Italy required a total
investment about $20 million to treat 10,000 m? of wastewater per day. At the same time, it is equally
important to reduce the total volume of effluent to be treated by encouraging enterprises to switch to
tanning technologies which do not rely upon chromium. On a smaller scale, a facility to treat 6,000 m?
of wastewater from textile activities might involve an investment of $2-2.5 million.

5.46 Based on available data, discharges of industrial wastewater have not been a significant
threat to human health in the region, because water authorities have been able to obtain water from
unpolluted sources. To meet the demand for water they have had to incur increasing costs to pipe
uncontaminated water to treatment plants, sometimes over considerable distances. At the same time, it
is certainly the case that careless and unmonitored discharges of industrial effluent from small industrial
plants either have caused or may cause irreversible damage to groundwater in a number of industrial
towns and cities. The costs of treating such emissions centrally is relatively small, public investment to
provide such facilities should generate a good return in terms of reducing environmental damage.
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5.47 As for some of the other priorities, the case for public intervention and provision of
treatment facilities rests on the difficulty of monitoring emissions from small industrial plants and of
enforcing regulations or pollution charges designed to reduce emissions of the most damaging pollutants.
The long run cost of operating central facilities should be recovered from the firms that use them, who
should also be barred from discharging their effluent to public sewers. By providing the initial funds
required to develop central treatment plants the government or external donors will provide the basis for
local environmental authorities to take strong action against enterprises that neither treat their own

discharges nor ensure that it is dealt with by a central plant.

5.48 Rural wastewater treatment (e).
Excessive levels of nitrates in shallow wells and
similar sources used for drinking water is a
widespread problem in the rural areas of many
countries in Central and Eastern Europe.
However, as with many diffuse environmental
problems, tackling it involves a large number of
small measures designed to reduce discharges of
nitrates and to ensure that groundwater sources
used for drinking are protected from the
infiltration of nitrates resulting from the careless
disposal of human and animal wastes. These
measures involve a large component of
agricultural extension and public education as well
as programs to finance the relatively small
individual expenditures required to install septic
tanks or simple systems to collect and treat
wastewater in larger villages and small towns.
The major issue is proper legislation followed up
by effective enforcement to ensure that the design,
construction and operation of septic tanks are
according to the permission given. If this is not
achieved, septic tanks are nothing more than point
sources for groundwater pollution.

5.49 A short term program to reduce the
incidence of methemoglobinemia among infants
should concentrate on monitoring nitrate levels in
the affected areas combined with public education
and the provision of bottled water for families at
risk. This is strictly a palliative approach, but it
is necessary as an interim step because other
measures to reduce levels of nitrates will take a
considerable period to have an impact on
exposure levels,

5.50 Once the population is being
provided with better protection from existing

The question’ of how best to: provide fural |
“households  with ‘access to safe drinking water .

gives rise to some difficult enviranmental-choices
in many parts of Central and Eastern Europe. As
in many. other countries, it is expensive to provide
piped water to remote rural communities. Further,
if piped water is instalied the level of water
consumption per person tends to rise dramatically,
which can lead to substantial problems in dealing
with the  resulting wastewater. - In many .

- communities the provision of piped water has far -

outstripped the capacity of existing septic tanks
with the result that the quality of groundwater
supplies, ‘especially - from shallow wells, is
deteriorating rapudly

The solution is not to deny piped water to rural -
communities, provided that they are willing to bear
an appropriate share of the investment and other
costs involved.. 'However, these costs must
include provnsnon for expenditurés  that will be
required . to collect and treat: the: resulting
wastewater, so that water and sewerage are seen -
as joint-rather than separate activities. Discounts
could be given to those households who raintain
adequate septic tanks whose outflows do not
jeopardize nelghbormg wells, :

For those households whnch cannot or choose not
to be connected to piped water. supplies, the
crucial contern-must be education about the
importance of protecting their water supply ‘=~
usually from a shaliow well" = from pollution
caused by septic tank discharges. .. Intermittent
monitoring of the quality of water from non-piped -
sources - should also be carried out, so that

measuras to protect babies and other vulnetable '

" individuals can be taken it required.

problems, the focus of public policy should turn to reducing the flow of nitrates into groundwater,
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especially from intensive animal husbandry and rural housing. This need not involve substantial
government expenditure on capital projects since much of the necessary finance should be found by the
households and agricultural enterprises responsible for the offending discharges, but the nature of the
problem means that a substantial commitment to demonstration projects, dissemination of good practice
and the provision of advice will be required. Further, offering grants or loans on special terms may be
required to speed up the necessary investments and changes in practice. Similarly, increases in fertilizer
prices combined with agricultural extension focusing on how to get the greatest benefit from reduced
fertilizer applications can have a substantial impact on nitrate run-off from intensive arable agriculture.

5.51 There is a broad range of rural communities which will need different facilities according
to their population, area and location. At one extreme there are scattered individual households for which
proper septic tanks is clearly the solution, while at the other end there are villages with 2,000-5,000
inhabitants that will require some kind of sewage collection network and a small scale treatment facility.
In between, the appropriate solution will depend greatly on the concentration of the population and the
physical characteristics of the land as the cost of installing a collection network for a community of 500-
1,000 people can easily dominate the cost of treatment facilities. The size of each community is not the
only issue, since small but closely spaced communities could be served by a single treatment plant with
interconnected collection networks. Natural treatment systems, such as artificial wetlands, can be used
as low cost alternatives to conventional treatment if an appropriate site is available.

5.52 The immediate priority for public investment should be to ensure that the manure from
feedlots, dairy and pig farms, and poultry units is properly managed, so that highly concentrated effluent
is not allowed to seep into the ground and is not discharged into neighboring streams or rivers. Quite
apart from the contribution such activities make to levels of nitrates in groundwater, they can have a
devastating impact on river quality and aquatic life if the untreated liquors from manure heaps are simply
piped into nearby surface waters. The responsibility for financing improvements in the treatment and
disposal of manure is similar to that for other environmental problems caused by small or medium sized
industrial enterprises. Over the long run, enterprises should bear the full costs themselves, but
governments may find it difficult to privatize agricultural enterprises with an uncosted commitment to
invest in environmental improvements, This implies that assessments of likely costs plus initial
improvements might be financed by loans made available now, subject to the conditions: (i) that such
loans must be repaid when the enterprises are privatized, and (ii) that privatization is on the basis of
making appropriate further investments to remedy any remaining problems. In some areas, where there
are several enterprises in a particular locality, it may be sensible to invest in collective treatment and
disposal arrangements with effluent being transported to the central facility. Projects which provide
finance and technical assistance for such facilities may be excellent candidates for support from the donor
community. ‘

5.53 Toxic, nuclear and other hazardous wastes (f). The crucial point that must be made here
is that financing the clean-up of sites where hazardous wastes have been dumped in the past is not a high
priority in current circumstances - except where there is clear evidence that groundwater is being, or is
likely to be, contaminated. The overriding concern of governments and others must be to ensure that the
disposal of wastes now and in the future is organized in a way such as to avoid large future costs of
damage caused by leakages from waste disposal sites into ground or surface waters. This means that
disposal sites must be properly constructed and inspected at regular intervals, that appropriate monitoring
arrangements should be made to test for leakages, and that full documentation on the types of waste that
are being handled must be maintained. As a second concern, governments will need to compile an
inventory of sites where hazardous wastes have been dumped in the past and to initiate a program of
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monitoring what impact these sites have had or might in future have on the surrounding environment.
These two elements need not be expensive in financial terms, but they involve a sustained commitment
to providing the staff and other resources required to maintain the necessary capacity to monitor sites and
to analyze the resulting data. Technical assistance and even finance to support the initial work involved
in setting up such a program will probably be required from outside donors.

5.54 Wherever possible governments should also promote the development and adoption of low
waste processes and practices which encourage the reuse of hazardous wastes and reduce the total volume
of discharges as well as improved methods of waste management. Changing technology also raises the
problem of the emergence of new forms of toxic waste. This may be a particular problem as industries
modernize by producing new products or adopting novel Western technologies. Environmental authorities
must ensure that they are equipped both to provide advice to enterprises on how to deal with these new
wastes and to monitor their disposal.

5.55 With respect to nuclear waste there is a major problem in ensuring that the spent fuel from
nuclear power stations is either properly stored or reprocessed. This responsibility fell on the Soviet
Union in the past as the supplier of both nuclear power plants and of nuclear fuel. However, changes
in the trade and other links between the CEE countries have lead to considerable uncertainty about the
extent to which Russian enterprises will be willing and able to receive and deal with spent fuel. This is
an issue that must be resolved if countries are to continue to rely heavily upon their nuclear power
stations. Within Russia itself there are difficulties concerning the management of nuclear waste that will
need to be addressed by the environmental authorities in cooperation with the Ministry of Atom Power
and other bodies concerned with the nuclear industry.

Country-specific investments

5.56 Municipal wastewater treatment plants (g and h). In many countries of the region there
are numerous partially completed municipal wastewater treatment plants. It is, therefore, tempting to
conclude that the completion of such plants should have a high priority in the Action Program. While
this may, indeed, be true for some such plants, there will be many that should not be completed, either
because they were ill-conceived in the first place or because the resources could be better devoted to other
objectives. The design of such plants was often predicated on assumptions about operating costs -- for
example about the price of energy -- which are no longer valid, so that modifications in the proposed
treatment method might be appropriate even where completion can be justified. Neither should it be
assumed that the sums involved are small. The total cost of completing plants in Poland has been
estimated at over $1 billion, though the situation is much better in the Czech Republic. The expenditures
necessary to complete partially completed plants should be assessed on exactly the same basis as other
elements of the Action Programme. Bygones are bygones, so the issue is what are the net benefits from
spending additional resources in this manner rather than on, say, control of particulate emissions in highly
polluted towns and cities.

5.57 The two categories of wastewater treatment plants identified in items (g) and (h) of the list
of investment priorities are placed there because they are likely to generate the largest benefits from any
investment in this sector. However, as the box illustrates the process of setting priorities is a complex
one and the recommendations are intended as general guidance rather than specific precepts to be
followed in all circumstances. The economic losses due to the pollution of beaches and of surface waters
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Setting priorities for water lnvestmenu

Water spacialists have Iong been aware that the process of settmg pnontles for water mvestments is a very
complicated one. Indeed, the technigues of cost-benefit and system planning were originally developed to- :
'address the problem in a'systematic manner, The conclusions of the work carried out in preparing the.
- Action Programme have been simpliﬁed in ord 'hlohllght the key lessons for those concerried with the :'_j

.10 take into eccount a varietv of speciﬂc consnderatidns  These should include’

'Publlc health. recraatmn
.. Cost-effectiveness ‘of different treatment technolemea. and ‘of upgrading or completmo planta-:‘
" Trade-offs over time between the benefits of treatment and the costs of treatment.. :
Interactions between multlpte pollutants, upstream and dovvnstraam s0urces, and dlfferent types of :
water use, L : - :

see _i"r_

As an lllustratlon of such mteractlons. the removal of BOD from a reasonably clean river may improve llght
conditions and tngger the growth of algae llf nutnent levels are hlghl whsch would eventually reduce the
: amemty values. . ;

Nonetheless, it ls essentual that actton should not be paralyzed by such complexnties Reasonable guidelines
about priorities can be developed and.they should be applied while . more detailed planning work contmues '
to reflne the pnontles and to |mprove the overall management of water systems

in other tourist areas can be large®. Equally, the long term costs of careless disposal of wastewater in
areas of high ecological value are substantial, especially relative to the comparatively small expenditures
that are required to protect these areas.

5.58 Deterioration in the quality of water in sources from which drinking water is abstracted
can, in many cases, be compensated by more stringent water treatment, but there may be a considerable
economic cost involved. Where deterioration is associated with the presence of heavy metals or toxic
organic compounds, the costs will be even higher since it will usually be necessary to seek out alternative
water sources which may imply substantial additional investment or operating costs. Usually, such
deterioration is a result of industrial activities, hence the emphasis on the protection of drinking water
supplies in priority categories (d), (f) and (I). However, if lack of municipal wastewater treatment is the
reason for a serious threat to the maintenance of drinking water supplies, then investment in an
appropriate treatment plant should be regarded as having equal priority with investments in category (d).

5.59 For other waters it is clear on amenity grounds that priority should be given to reducing
emissions into river segments which are relatively clean rather than those into river segments which
already bear a heavy load of pollution from industrial or municipal sources upstream. A major

6/ The local importance of the tourist and inshore fishing industries, together with the threat to groundwater sources used
for drinking water from industrial discharges, are likely to justify high priority being given to municipal wastewater
treatment in lstria, Croatia combined with measures to assure the pre-treatment of industrial discharges from the chemical,
metalworking and food processing industries.
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qualification to this general precept is that the bacteriological quality of urban waters may warrant action
if children are frequently exposed to dirty river water.

5.60 While large investments in municipal wastewater treatment will undoubtedly be required
over the next two decades, it should always be borne in mind that measures to reduce the volume of
sewer discharges can have a substantial impact on the scale of the resources required. A variety of
measures — varying from dealing with leaks and dripping taps to the installation of low volume toilets -
~ can reduce household discharges by 30-50 percent. Publicity, technical advice and even the provision
of free plumbing services reinforced by the incentives provided by the charging appropriately for water
use and sewer discharges clearly fall into the category of "win-win" expenditures in this context.

5.61 A broad range of wastewater treatment technologies is available that can be designed
reliably to meet specified rates of removal and emission standards. They include mechanical, chemical
and biological processes as well as their combinations, Major pollutants considered are BOD, suspended
solids (SS), total phosphorus (TP) and total nitrogen (TN). Comparing the unit costs of dealing with
various pollutants it turns out that the marginal costs of removing nutrients (TP, TN) are very high
relative to the average costs of removing BOD and SS for traditional treatment methods. This explains
the large capital costs involved in constructing advanced treatment plants to meet EC guidelines for the
removal of BOD, TP and TN -- see the Box on different types of wastewater treatment. The additional
costs are even higher when existing facilities are upgraded.

5.62 The differences in capital and operating costs between wastewater treatment plants designed
to achieve different levels of treatment are substantial. For a population of 100,000 the investment cost
for mechanical treatment would typically amount to $10 million while chemical enhancement of existing
mechanical treatment plants would add only an extra $2 million, yielding a significant improvement in
BOD, SS and TP removal. Various levels of biological treatment would increase investment costs to
between $15 million and $25 million. The amounts of different pollutants removed from the wastewater
stream also differ. For instance, chemical enhancement significantly reduces the phosphorus content of
the final discharge. Traditional biological treatment is more effective in reducing the BOD content while
none of the above methods is really efficient in terms of nitrogen removal. It follows that there can be
no single best technological option, since the choice depends upon the quality of the receiving waters both
at the point of discharge and further downstream,

5.63 In the industrial countries plenty of experience is available on how to design, construct and
operate treatment plants of various kinds. The starting point is always the existing legislation defining
requirements in terms of standards -- effluent and, sometimes, ambient water quality standards, or their
combination -- often attached to a given technology ("best available technology"). The development of
standards well suited to conditions in a given country is a lengthy process - perhaps taking decades -
based on actual pollution problems, the financial resources available, public choice and awareness, and
other considerations. The CEE countries face this process now. They should recognize the time span
required to develop their own standards and the economic implications. In particular, they should not
mimic the West. Under present economic constraints, they must solve existing problems in a cost-
effective manner and move towards West European standards over a period of 15-25 years as resources
become available. This approach should be reflected in setting water quality goals as well as standards
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Ditferent types of wastewater traatment . .

Municipal wastewater treatment plants are designaed to remove organic material (characterized by BOD), suspended solids

(S8), phosphoarus (P} and nitrogen (N} at required levels (dependirig an the typs of receiving water, its desired quality and

planned water uses). For this purposs, various phywical, bislogical end chemical processas -~ or a combination of these - -
..can bc uaod. Exmvplu are udimontnu I ubolizi organia mmpomds by bnum, und procipitation, o

e " The oddmon of ohomicdc 150 the flow from the nttﬁm.m\k) fot pi séipitation .nhanoeo sedimentation, mding-- 2
ol to Chemvically-enhanced mechanical trestrment requinng practically no sdditional capital costs but still tsading to.
siqniﬁoam upgmﬂna (aﬂd 9ood porformamo avan in comparison to bioloaied trntmont Sk sad mxt) i

oy ._: :'Tracﬁnoml' biobgml truumnt incorpoutu -n uuﬁon basm. lftot thc umino tmk in order to ullow baetom ._:
i to oxidize a substentiel imtion of tha nmdntnq organic wast S e

' 0 o .Bialoglcal-chomal !rutmmt anhances bioloqiul trew chorruodl 10 fﬁo fl'oiv i;bm tho. u@nﬁnq-

Y.
tank. to nmprove primaniv thu ufﬁcumcy o! P romoval by preeipctation.

. _Finally, Advanced {bmlogmal-chcnncall truamnt mcorporatos an anoxic basgin {oxygen is absent, but nitrate is
. available) for denitiification, and alao sometimes an anaerobic tank for biological P removal.  Chemicals may be -
added for increasing efficieancy and improving economy. This method is the most expensive of the treatment

optlons in terms of capitu! eosts nnd requires careful managament by specially trained staff.

. “Natural® lexrarmvo)_trulmnt systlm.s (inclu_dmg amﬁcid wotlands and the foot-zons mathod) 'can be low-cost
alternatives depending on site-specific conditions. - The ares requirement is larger than for the technologies
mentioned above, but operation is simple. BOD and S5 removal is acceptable, whils P and N removal is not yet

- properly undeistood. - (The. Kis-Bafaton reservoir at the inflow of the Zala Rivor to Lake Balaton in Hungary
operates partially as an artificial wetland. with posmve expenancea.) : " .

The processes differ also in the uomposition. treatment and disposal of the sfudge that they genarats, The table below
shows how the technologies differ in terms of their typical removali rates for BOD, Phosphorus, Nitrogen, and Suspended )
Sohds, and.the associated capltai and oporating costs. T A

Treatmeat Process i : Typical Remoial Ruies (%) for:

_ BOD Total e Total Lo Suspended
R — mm:m !imm M.d_t
Mechanical (pnmry) DRI o :
Cbenucllly-eﬂuncedmhnmc-l Vel 60 80~90' S _30_._ SR 80 “
" Traditional biological (secondary) - 7090 30 3 $0-90
Bmloglcnl—chenﬁcal (leconduy) o 90-93 90-95 : 35, 90-95
Advanced 95.97. 90-95 ' 70—85 97
Typical Costs (Mechanical Tmtmem = l)
Capital Anmal OMR. . Total Annual
Coms = Comss) . _Comsbl_
Mechumcll(pfmnry) o 1.0 : Lo G 7 S
C!ummlly-enhumodmchmicd R 18 GO MR T i)
. Tnd:ﬁonllbiolog:cal(monduy} RSN T ke
Biological-chemical (mondary) LF 27 IR Ty X B
" Advinced A 30 26__

,om onm mn-m unmmmmﬂm»ﬁm fu-hlpu-mo-
OmmMdeMQuﬁmmwﬂ)mdmﬁfo

lzlr;::_ S

Y
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Priorities and Ahternative Technologies: Case Studies of Munidpal Wastawater 'l'nnmom Opﬂom

Szeged (180,000 inhabitants) is located on the T‘lzl River close to the noutlurn bordot ‘of Hungary. ' 60% of the |
population is cohnected to public sewerage, but sewage is discharged into the river without treatment. Due to high-:
dilution and seif-purification, water quality is still scceptable. The current aim of the chv i to construct a4-100,000 m3id e
capacity advanoed biological trastmant plant with.# and N removal (about US$60. million investment cast) requiring aléo
the axtansion of the collection network {~US$20 million). ‘O the benefit side, smali reductions in river load snd

. improvamenis in both locel and regional water quality {10-18% for BODy.. 3-5% for inorganic N} would be ‘achieved.

Thus, no actioh wouild be the other extreme siternstive.: Howsver, this appesrs: ‘eaually u_nnocopublo (diloharoo of raw

.- sawerage, mansgement of shared water resources, public atitude, otc.).: This suggests the need 151 & sequence of . :

actions and their schaduling depending on the avaiisbie budget. Mechanical pre-treatimerit (screening and grit removal)

“ wolld fequire little investment, Mechanical tréstment’ of the presenty collected wastowator (=50, 000 mP/d) would "]
. require US$10-18 million Gnoluding sludge. treatrment).. The. extension of the collsction network and doubling the:
- mechanical capacity could bs the next stage wssms million). - Chiefical’® onhmomom would lead to: sioniﬂclm- i
... additional loadroducﬁomwhnluncrumngpﬁrmdlvopumnuﬂmmmmoom Tumboundnrvoonﬂdornﬁommw

“in_the future, csll for the addition of a biclogicel unit of reduced size {due to the existing chemicel Btep) with -

denitrification-unit but only after sction ta raduce’ coastal and downstream lmlulom whtch have a more direct impact
an the Black Sea (ses Chapter Vi), . . TR :

Nove Zamky. The usage of chemicals {in proper composition’ and dogage) can be extramsly offeunvc in upauding axisting

" mechanical and biologicel plante alike. Nove Zamky in Slovakia is just one of the highly overloaded plants in the CEE

region (in spite of the decreasing water consumption). The uge level is about 1009% and thus action is neoded regardiess
of the quality of the receiving downstream stistch of the Nitra River. The traditional enfargament of the existing biological
plant would reguire about US3$10 million, White retrofitting costs to the mechanical-chemical-biological process would be
an order of magnitude smalisr. Such an upgrading can cope with the high industrial sawage contribution and it is flaxible
50 83 to be adjusted to the lnkoly further reduction in water consumption. Sludge management is not solved adequately -
at present; this would require an additional US$ 1:2 million for any altermnatives.. Most of the local river problems can be:

-handlad by BOD removal; N affscts drinkinig water resources and seas. if the budget is atrongly limited, N is the most

problematic componsnt since its removal requires 30-50% additional investments, Thus, there might need to be a trade-
off betwesn addressing local or regional problems in the short-to-medium term.... .. . TR e

. Warsew. The corresponding incremental costs could exceed US$150 million for'Warsaw B0OD rernoval would reduce

the corresponding "concentration” from above 15 mg# to below 10 mgh. DO level is quite acceptabia (=8 mg/l) and the
actual problem is the high algae biomass (several hundred mglm in chiorophyil-a). - BOD removal alons would actually

.. improve fight conditions and enhance further sigal growth. For this reason, P removal is unavoidable.. A decision on N

removai strongly depends on the portion of N laad retained in the river prior to reaching the sea.. 50% retention (as
sstimated by various studies} halves cost-sfficiency (US$/kg N removed) and estimates are rather uncertsin. Thus, on
one hand, more detailed studies are needed. On the othar hand, tha lack of financial resources suggests a policy based

" onmulti-stage techiology development, First, only & feasible/reelistic set of technologies would be constructed at various

sites, This wwld bc foﬁowud by monitoring. Funher extension would depend on the outcoms of the Ianor lﬂd budqot
avmlabihty N

The obc'wd o‘x‘unples show some of the savings. For Szeged. the savinya would be at Iust'U8$40 million. Taking .
account of the interest rate on mondy saved during the time span considered, the abova figure would bs doublad at least,
The examples slso show that no general recips can be offered. The approach must be adapted to site-specific cases
within'a river basin management framework. Type and level of developmant of. exiating facilities as well as tradition

- obviously ‘play_an important role- when working out a stratagy for a particular country, For instance, wastewater
‘treatment is fer batter developed in the Czech Republic than aiywhere else in' CEE. Al the plants are based on biological

processes, The addition of & chemical precipitation stage in such plants can be & cost-affective of reducing water
polfution, especially where phosphorus is a problem. However, whether the additional operating costs can be justified

- will depend heavily on river quality and other considerations. In the short run, the focus will be on sfudge handhng and
the unovotion of aged infrastructure whuch are serious problamt throughout the entire region.
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and the phasing of their implementation.”

5.64 The strategy suggested here is based on the multi-stage construction of wastewater
treatment plants (in consonance with the gradual updating of standards). The first stage is aimed at the
removal of organic matter and, in some cases, phosphorus where local conditions warrant it - e.g. the
need to protect lakes. Later, extensions (for removing P and N in varying degrees depending on local
and regional needs, standards, etc.) can be added as resources become available, since the original design
should already have allowed for these process modifications. This is an unusual procedure in Western
Europe where plants are generally constructed in one stage as a result of more relaxed financial
constraints. In contrast, the strategy implies that "many" wastewater treatment plants with medium
removal efficiency should be built rather than a few advanced ones with high removal efficiency.

5.65 The same strategy applies also to the completion of unfinished treatment plants and the
upgrading of existing ones. Chemical enhancement can be effective for upgrading both mechanical and
overloaded biological treatment plants. Since it removes about one-half of BOD, the size and cost of any
biological process can be significantly reduced (or the capacity increased). Innovative application of
various chemicals in combination in low doses -- such as metal salts and synthetic polymers -~ lead to a
much smaller increase in the amount of sludge produced by comparison with traditional biological
methods.

5.66 The results of work carried out in preparing the Action Program suggest that immediate
priority should be given to ensuring that chemically-enhanced mechanical treatment is installed wherever
expenditure on municipal wastewater treatment is warranted. This implies that for most of the incomplete
plants the appropriate action will be to spend limited sums in order to enable them to provide mechanical
or chemically-enhanced mechanical treatment as soon as possible, while deferring any plans for more
elaborate treatment until these can be assessed in the context of an overall plan for water quality
management in the relevant river basin (or coastal zone). Small amounts of money spent in this way can
achieve significant improvements in water quality and amenity, while attempts to follow the original plans
are likely to be frustrated by lack of resources and may generate little in the way of additional benefits
in the form of better water quality and amenity.

5.67 The approach of updating standards gradually and relying upon multi-stage technology must
be complemented by careful planning at a water basin or sub-basin level in order to maximize the impact
of expenditures on water quality. The management of water quality in a river basin should be regarded
as an exercise in system planning similar in character to the planning of a power system. Both are
complex, highly-interrelated systems which need to be analyzed as a whole rather than treating each
investment decision as it could be decided on the basis of limited local information. It is, therefore,
inappropriate to impose uniform emission or technological standards on all municipal wastewater
treatment plants within a river basin. A more flexible approach will be required in order to achieve long
run improvements in the water quality of rivers in Central and Eastern Europe at a cost that can be
afforded by the countries concerned.

¥ It is worth noting that in OECD countrics as a whole, 40% of the population (330 million people) are not served by
wastewater treatment plants.
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Wastewater Investments which meet both domestic end transboundery ab]octival

The Baltic Sea program sets out an extenswe list of wastewater treatment pro;ects to be umplemented :

gradually over the next two decades.. Applying the criteria developed for the Action Programme to these
- projects suggests that a number of them should have high priority because’ they will generate substantial .
- local ornational benefits in terms of the’ ‘environmental objectives outlined here. . At the same time they will
* make a significant’ contnbutnon to mmgatmo the problems of transbound. ‘pollution in the Baltic Sea:
i These proiects include : i, -

oy _capacotf in order to reduce doschames of nutnents whuch encourage algal blooms that - are '
; ___Jeopardum valuable coastal acosystems and tourist fevenues.

® ‘Lithuania  The completion Of. L pamel!y constructed treatment plem at Klalpeda plus. support for
e - pre-treatment of industrial wastewater discharged to municipat sewers. This investment
together with actions to improve nature conservation and coastal management affecting
the nearby Kursiu Iagoon will protect an important recreatnonel area as well as ecosystems.

® latvia i Rehabulstatmn and extension of the Laepaja wastewater system, again with provision for
: . pretreatment of industrial wastewater in order to protect recreational facilities. _

® Estonia  Improvements at the Haapsalu wastewater treatment plant to protect the ecological -
- valuable resources of Haapsalu Bay which has umque curative mud and of Matsalu Bay,_
a protected are3 important for m:qratory bnrds ; '

o 'Russia . Investments in the westewater treatment plants at Kaliningrad and St Petersburg. The
: ... former currently has a treatment efficiency that is close to zero that the investment will
__ contribute 'substantially te improving the quality of nearby coastal waters and to the
protection of the Kursiu lagoon. - The overloaded treatment plants in St Petersburg are
‘. ‘responsible for 40 percent of BOD and 50 percent of phosphorus from all point source
2o discharges to the Gulf of Finland. The project would concentrate initially on collection and
»oprimary treatment of untreated discharges and on pre-treatment of industrial wastewater
i that accounts for nearly 90 percent of heavy metal discharges to the Gulf of Fintand, .
o especnany copper and chromium,

“In all-of these_ceses it will be important to phase the éxpenditures over a considerable peried in order to
“obtain the maximum. benefit both domestically and in the Baltic from the resources available. Primary
treatment with chemical enhancement will often be the best approach in the short term. Then, as more

" resources become available plants can be extended to nncorporate various degrees of bsoiogccal treatment
or demtnfscatlon i .

5.68 This has important implications for the types of institutions required to implement projects
in this sector. Many Central and Eastern European countries have expressed an intent to establish river
basin management authorities; in some countries, these have existed for some time but need to be
strengthened. It is desirable that large scale investments should await the establishment of well-
functioning river basin authorities which can make sound decisions regarding the most effective
investments to water distribution and in improving water quality. Such authorities should ensure -- in
collaboration with municipalities -- that the necessary recurrent costs can be met, inter alia, out of user
fees and pollution charges. Where the development of these institutions is delayed, then any proposal
for substantial investments in the water sector should, at the very least, be evaluated by consultants with
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a brief to examine the regional or river basin implications of the proposal. Further, cooperation between
municipalities in addressing their problems should be encouraged wherever possible.

5.69 Biodiversity conservation priorities (i). Since the major polluted areas are relatively well-
defined and do not evenly cover all of Central and Eastern Europe, it is possible to prevent deterioration
in those areas that are relatively untouched - at a cost that is but a very small fraction of the costs of the
investments required to address the main pollution problems. This is true especially for some of the
remaining large, contiguous unspoiled areas (such as the Mazurian Lakes in northeast Poland and parts
of the Taiga in Russia), and for the remaining wetlands which, according to recent studies, are the most
vulnerable ecosystems in the CEE region. As part of conservation measures for such sites, investments
should ensure above all that tourism and other facilities in pristine areas meet rigorous standards for waste
water treatment. Revenues from tourism and other recreation activities could provide funds for
investment and maintenance expenses in protected areas.

5.70 Where protected areas are located in polluted zones (e.g., in Poland, 6 out of 18 national
parks are located in regions of "ecological disaster” or "ecological hazard"), conservation of living natural
resources requires, in the first instance, the same kinds of measures as are called for to address the impact
of environmental degradation on human health. In some cases, and only if no other possibilities are
available, ex situ conservation of species through special measures (e.g., creation of gene banks) may be
called for®, With regard to protected areas, the basic premise is that investments should focus on
establishing and funding integrated management plans for existing designated areas. Standard procedures
for environmental impact assessment should be used to ensure that new activities do not affect the
conservation values of these areas adversely,

5.71 In Western Europe, biodiversity conservation is concentrated on 10% of the land area
which cannot easily be isolated from the encroachment of nutrients and pollutants from intensive
agriculture on the remainder of the land area. Hence, even if all existing protected areas (in Western or
Eastern Europe) were managed in exemplary fashion, conservation could not be assured. There is thus
a need to go well beyond improving management of protected areas alone; to prevent irreversible loss
of species and habitats or the costs associated with rehabilitation and loss of natural processes requires
awareness and actions outside protected areas, in sectors such as agriculture, tourism, or industry. In
other words, conservation should be embedded in all economic activity.

5.72 CEE countries, in collaboration with the Council of Europe and IUCN, have proposed five
site-based projects in areas of outstanding biodiversity as examples of an integrated approach serving both
conservation and development objectives (see box). Another 22 projects from the region have been
proposed. - A complete picture of the areas that are or should be protected will not emerge until
completion of the CORINE extension to CEE countries (end 1993), the work in CEE for the State of the
Environment Report, and completion of the IUCN ecosystem surveys.

5.73 Green Lungs of Europe Proposal. In March 1992, Environment Ministers of Belarus,
Lithuania, Latvia, Poland, Russia, and Ukraine established a working group to prepare a proposal for a

8/ A project financed by the Global Environment Facility (GEF) is underway in Poland to provide institutional support for
biodiversity conservation management activities and a forest gene bank to conserve tree species found in the old-growth
Bialowieza National Park.
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- including dirwet shert: -tarm: and modlumtmn mvu’m.‘ Wﬂl assistanice for policy and institutional support, and
. tumng. Nﬁgaﬁudom bot\num foruian domn and.a rlngnof n_lﬂonll lnd_ldod oowrrmnt doplrtmcntl dumld beable

" Albare: Kmmmtwnmmamm This srea is

Blodiversity conservation — short-1arm investment onmplu

The following sites have been selected on the bad' of thoir roolonll u'nportmeo for bioiogacal diversity and wlnorabnllty i
to immediate threats which would result in irreversibie demage end doctu_so_c in natural rasource productivity. Further,.’
the apprmh proposod dmmtratu tho twin -dvmtunu of. ¥ oonurvaﬁoﬂ'o’f tho bnolodcd and fandscape’ ﬁndudiny

importance biclogically by virtue of a nesting colony. of Dnlmotian Poﬁcm and is said to have saveral nndcmic plant .

species, including: orchids, but' & detsiled suryvey is required to confim this. " The occasional occurrence: of ‘the
" Mediterranean Monk Seal and Whits-Yailed Eagle, both threatened on & regional scale, havs been Nponod “The site is

threatansd by inappropriste tourism, egriculture and huriting and is axtramaly viinerable in that there is ho effective legal '
protection or managemsnt plan, and the sconomic pﬁght of thc locd popuhuon sncourages short-tevm oxp!oltatﬁon abovo
the currvmg capacity of the natural syatems. - ; ) :

Bulgeria: Strandje Mountam ond Adloccm Coastli'no. Tho ovomdmg mtuml vduc of the area lies in its Mtutd forests
covering mate than 81,000 ha. Eastern Europe contains areas of what are Now unique forests in Euirope because of total
disappearance in western Europe. There are 15 endemic spécies and Strandia is the only place in Europe where the wild
Mediar tree is found. All five of the reptile species at the site are in the Inteinationsal Red Data Book. Reganeration of

-natural foresat in the place of plentations depends in part on grazing yet thera is serious decline in the size of the human-

population (1.09% & year botwesn 1975 and 1985). The area siso has forty historically interesting houses and churches
which have been identified for restoration. The region is suffering from encroachment of ecologically damaging tourism. -
along the coast (sand dunes have aiready been destroyed and marshes polluted), inappropriate forestry methods, new
land-ownership arrangsments in the absence of land use guidelines and management plans, and water pollution from pig -
farms. The dapressad sconomic. situation undera tho area oxtromoly wulnerable to unsustainable oxpk»tatlon of the .
natural resousces. .

_Crostia: Lonjska Polje Nature Pal* Mlddh Sava Valley. Tha park covers one of the Iargost semi-inundated arees laft in

Europe (50,560 ha). its regional importance is particularly clear in threatened bresding or migratory bird populations {e.g.
spoonbill, white stork) but slso ‘in its. otter population and waterpiant communities. . There are four important,
interdependant habitat: types: alluvisl forests; open regularly flooded grassland; traditionat farmed landscepes and
fishponds. The threats include drainage and transformation of wetlands into arsble land; over-intensive use of forests;

- ait and water pollution from nearby industrial plant and intensification of agriculture; alterations in the-hydrology through
" conhstniction of dikes; proposed dam construction and transport routes. Maintenance of the landscape and biolagical

diversity- depends on solving the economic reasons for migration from tho ragion as well as adjustments in agnculmral, '

mdustnal and transport policy.

Romania: Rauzat National Park and Buffer Zone. Of the spacies identified on the site, 5.2% are endermics and one plant
{Draba dorner) covers just 400 sq.m. of the sarth! The scientific reserve within the site is considered to be the European
genetic centre for. certain grasses and spurges. Twalve fish, 32 bird and 22 mammal species afe found in the park,
Threats includé the impacta of energy production (a 2 million oy, ¢m lake and associated HEF plant which will eventually -
generate 348 MW are already nearing completion), unspacified types of tourism development in the sbaence of an overall
management plan, and overgrazing. - The presance of formir state farmis in the Vicinity of the park (now partially

; ablndonod) offcn thc possibility of prmnqu a modol of ocologicd uconstrucuon that could be uplioatod olsewhere. ..

The Ruum chmtfon l.aso'ny Ostmr (Ek istand] Nalicmcl M Momm Tho park is unlquc in Europc and possibly the

. world, as the only natural compiex of such size (12,000 ha) partielly within the boundarisa of a major capital city with,
- above ail, a population of heavers. Forty-five speciss of marmmmal are present including elk; rare birds visit on migration,

The park is the only virgin natural area surviving around Moscow and contains one of only several virgin forests cutside
Zapovedniki in central Russia. Threats include increases in traffic using the roads across and around the park; air, soil
snd water poliution; pressure from unregulated visitor numbers and illegsl. encroschmant with built structures. A
successful project to manage this natural “island™ will not only save sevarely threatenad habitats and species but will also
serve as a valuable demonstration for other similar projects on the borders of urban areas.
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Green Lungs of Europe program aiming to protect regions in those countries richest in biodiversity®.
The program has its roots in the concept of the Green Lungs of Poland -- the north-eastern part of the
country that remains largely unharmed from industrial pollution. The Green Lungs of Europe proposal
foresees the development of sustainable practices in all productive sectors.

5.74 Natural Resource and Forest Managemens. Some temperate forests are as rich in species
as tropical forests although the diversity is not in the tree species themselves but in the organisms which
inhabit or depend upon them. Russia contains 42 percent of the world’s temperate forests. A recent
WWF study has found that the most serious threat to temperate forests is logging. Economic pressures
and lack of capacity to enforce legislation is enabling timber exploitation to proceed in protected areas,
especially in Russia. '

5.75 There is a risk of partitioning large natural forest units through privatization and/or logging
concessions which may in time pose management and conservation problems. Natural forests are a store
of considerable biological diversity in the region. Technical and financial support for sustainable use and
protection should be directed through national Biodiversity Conservation Strategies.

5.76 The shift to market structures will require a fundamental change in the ways in which
natural resources, especially forests, are utilized. This is a matter of great concern in Russia because of
the threat to the Taiga from uncontrolled logging, but similar considerations apply in other countries and
to the exploitation of mineral and fishery resources. External resources and technical assistance is
required to enable governments to redirect the activities of Departments of Forestry and Natural
Resources and to retrain their staff as well as to introduce new legislative and regulatory regimes
governing the use of these resources. In the case of forestry this will involve the introduction of
stumpage fees plus a combination of incentives and regulations to ensure that privatized forestry and
logging operations manage their resources in a sustainable manner and that an appropriate share of the
resource rents accrues to the government, The experience of other sub-Arctic countries would be
especially useful as a basis for providing the necessary technical assistance.

517 In some areas it may be possible to generate the resources required to enhance the
management of national parks and protected areas from the user fees and tourism taxes that can be earned
by encouraging ecologically-sensitive tourist development. Care must be taken to ensure that such
revenues do not just disappear into the general budget of either national or local government and that a
reasonable share of the revenues is reinvested to protect the natural, ecological and other characteristics
that provide the basis for tourist development,

Enterprise Investments

5.78 As explained in para. 5.3, investments to reduce water salinity (j), to provide industrial
wastewater treatment facilities (k), and install equipment to reduce leakages of toxic pollutants (1)
are all cases in which enterprises should normally either be required to invest their own resources in order
to reduce emissions or they would eventually be closed down. The first step is to ensure that appropriate
economic incentives or regulatory mechanisms are established, since until that is done the enterprises will
have no reason to control their emissions. This should also make it possible to determine whether the

9/ Estonia joined the working group in February 1993,
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enterprises concerned are likely to be economically viable after they have met the costs of making
necessary environmental improvements. Thereafter, the question is primarily one of how best to finance
the necessary investments in the short run, while retaining the principle that the long run cost of whatever
environmental controls are required must be borne by the enterprises themselves.

Envltommntal investmants in tho paper and pdp sector

- European plants, though few plants are desionod to use recycted paper. Thermo-machamcal puip maklng-*
- has been adopted more rapidly in Westem Europe while the much lower demand for packaging materials
iy the CEE region has favoured the use of sumple chemma& or rnecharucal processas rather than combmed )

- semi-chemical processes. : gl O T b B e g

" The envnronmental problems of CEE pu!p m 5 seem to be pamcularly assoclated with the control of

" ‘wastewater treatment plants and the treatment of condensate liquors from chemical pulping. Primitive
controls -- for managing the pulping process as well as treating wastewater — combined with very limited
adoption of water recycling means that CEE plants tend to be much more wasteful of energy and water than
their Western equivalents. There are other techniques which could be adopted by CEE plants such as steam

- stripping of condensates and black liquors in Kraft and sulfite plants:which ¢an pay for themselves by
reducing energy costs while also lessening the burden on wastewater treatment facilities. The costs of such
measures varies greatly from plant to plant but an investment of $2-3 million for a plant producing 50,000
tonnes per year should permit major improvements in both efficiency and environmental performance,

Chlgrine-based bleaching is believed to be a significant source of pollution fram many CEE kraft mills since
they have not been subject to the increasingly stringent emission standards applied to most Western plants
with respect to emissions of chiorinated and halogenated organic compounds (known as AOX and including

" such compounds. as pentachiorophenol and dioxin). AOX emissions cannot be eliminated but they can be-
largely removed from wastewater and disposed of safely in solid form. Further, a variety of options are
available to minimize the amount of AOX produced -- this can run to 1-1.5 kg per tonne of pulp with chiorine
bleaching of kraft pulp. Pre-bleaching technologies such as improved pulp washing, exclusion of condensate
liquors . from wash waters, extended cooking in the digestion stage, oxygen addition to reduce the lignin .

- content of pulp, and better process control rely more on process modmcations rather than end-of-pipe
controls wnth potentnally large investment requirements. e

: 'The case study of the Sloka pulp plant in Latvia, which primarily produces chemical pulp using a sulfite
process, showed that the plant’s major environmental problemy concerned- emissions of various arganic
compounds such as lignosulfonates and phenols. The plant would benefit from better process controls,
though their main benefit would be economic since they would reduce energy and material inputs and
improve autput quality. Separate treatment of condensate liquors would involve an investment of §2-2.5
‘million, but the cost could partly be recovered by burning the methane and distillate produced.  The
lignosulfonate problem arises because the wastewater treatment plant cannot degrade this material
efficiently, 'so that it would be better to remove and repracess it in solid form. Both the cost and the

: 'economlcs of any investment in such reprocessing are highly uncertam .

Chemical pulp plants can be highly unpleasant neighbours because of the malodorous nature of their gasedus

" emigsions even though the gases emitted are generally not hazardous to health. An investment of $0.5-1

million can reduce emissions of hydrogen sulfide, other sulfur compounds and aromatic VOCs to air by 80
percent or more. .
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Environmental investmants ln the ehemlcals nctor R

The chemicals and petrochermcals mdustry in Cemral and Eastem Europe has a very dlspersed age pmﬂle :
of plants including many of an.age and type that would probably have been shut down some time ago in -
. the market economles. For example, PVC plants based ‘on an acetylene route are mlikely to be able to:.:_E;:

“emissions of mercury in the CEE countries: Emissians can be almost elnmmated by switching to membrane

“cells, but this is a relatively expensive option — though a case study of PO Kaustik in Russia revealed a plant
in Volgograd which had the necessary equipment but lacked the funds to install it.” A combination of minor
equipment madifications to recover lost mercury, better operating practices and possible conversion from
graphite to titanium anodes would permit substantial reductions inemissions {of the order of 80-90 percent)
at a cost of ‘about $6 million per plant or about $200 million for all plants in the region. Among the large

" emitters which should receive priority. in the allocation of such funds are : Deviiain Bulgaria; Oswmcsrn i
Poland; Dzerzhinsk, Volgograd, Berezniki and Sterlitamak in Russia; and Lysichansk in Ukraine.- ‘

Borsod Chem in Hungary was another plant studied. This used to emit substantial quantities of mercury to
both air and’ water but air fllters and better water treatment combined with water recycling have largely
. eliminated these ernissions, though there is still a need to ensure safe disposal of sludges and other solid
wastes containing mercury. ‘Past practices have left a legacy of contaminated fand, especially below the
electrolysis unit: . Meréury has largely been washed out of the river sediment in the section of the Sajo river
downstream of the plant and’ there:seems to be no serious problem of groundwater contamination,
Some investment may be watranted to prevent further intrusion-of mercury from the electrolysis unnt into
-'the ground Undemeath, but measufes to deal with existing soil contamination should be deferred until more -
is known about the extent-and nature of seepage from the site into ground or surface waters..

- Synthetic soda ash plants using the Solvay process generate a large volume of saline water effluent which
is difficult to deal with, Most intand CEE plants discharge their effluent - typically 1,000-2,000 tonnes per
- day containing up to 15 percent of chiorides -- into nearby rivers. This can cause serious damage to -
_'physmal and other assets due t0 water salinity. Solutions rely upon use of settling lagoons, extraction of -
lime solids plus the return'of concentrated brine to spent brine cavities assuming that solution mining is the
- .s0urce of the brine feedstock. Lagoons must be carefully constructed and managed to avoid contamination -
. of nearby soils' and groundwater.: The total cost of such measures would amount to $8-12 million for 3 plant
producing 500,000 tonnes of soda ash per year. A modest part of this cost can be recovered from the sale |
7 of lirne from fime:beds.. Plants where some or all of these mvestments have hugh prlorlty mclude Govora .
Roman_ie, Bashlr.lﬂa in Flussia. Lysnchansk in Ukraine. i
. AIF emissions of hydrooen fluonde from the processmg of phosphate rock are the major- problem assoclated :
with the production of phosphoric acid for fertilizers, Most CEE plants have relatively low efficiency
absorbers which could be replaced by high efficiency Venturi scrubbers at a typical cost of $0.5-1 million,
. Plants where such an investment may be justified include : Gomel in Belarus; Kedainiai in Lithuania; Gdansk™
in Poland and Balakovo, Cherepovets, Krasnodar and Voskresensk (Moscow) in Russia, '

" (cantd)
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- Environmental investments in the chemical aeetor lcontdl

Organic chemicals. The rnam envrronmental problams are to be found in plants produclno ethylene
intermediates mcludmg PVC There are a number of acetvlene-based PVC plants in the CEE region whrch

but may pose a thraat to thoaa livrng near to PVC plants Emrssrons depend partly on plant dearon, on.

'_ the collection and treatment of vant gases, the extent of fugitive emissions, and onthe: metm of dealinqj .

: gases; and (c) steam stripping of VCM from siurry. The tow rrweatment cost of_theac measures would -
“* amount to $10-12 million for 8 plant producing 75,000 tonnes per year of PVC. Afurther $3-6 million * -
- would be raquired: to install a proper high-temperature’ incinerator to deal with chiorinated ‘organic.

residues. Plants where such an investment may be justified include : Devnia in Bulgaria; Usti nad Labem
in the Czech Republic;' Wioclawek in’Poland; Tula in Huss:a, Novaky in SIovakra, and l.ysrchansk and
Severo-Donetsk in Ukrarne ) . .

The case studies indicated that investment in an incinefator to dispose of chidrinated effluents would be
a very high priority at PO Kaustik in Voigograd, An appropriate unit could serve the whole Volga basin
whose ecosystem is increasingly severely threatened by water discharges containing a variety of
chidrinated hydrocarbons. Other changes in operating practices including the separate treatment of water
effluents from different sources within the plant and a steam stripper for the PVC unit would also reduce
emrssrons of chlonnated orgamcs - g :

The Chlrncornplex and Carom plants near Onestr. Rornanra share a wastewater treatment plant that is
overlpaded and is suffering from substantial corrosion. There are plans to upgrade this plant -- at a cost

-0t $10-16 million. — but an expenditure of $1-2 million on centrifuges and presses could reduce the
- volume of suspended solids and BOD in water sent for treatment. A further expenditure of up to $5
" million ‘on process controls, better maintenance and simple upgrading should. result in substantral
.. reductions in'both air and water pollutron together wrth lower operatmg costs. . . g

Rafming and petrochemicals. One important type of emissions from refineries and petrochemrcal plants
is of miscellaneous VOCs to air and hydrocarbons in water effluent. Some aromatic organic compounds,
notably bénzene, may be a severe threat to the health of plant workers in certain CEE plants and there

“-are concerns about generat levels of benzene exposure in a number of Russian cities. A combination of
_ rmproved seals on equipment ‘plus floating roof covers on storage tanks offers something close to a "win-
< win" solution to the most serious leakages of VOCs. Costs depend greatly on the design and capacity
~ of the plant concerned but $0.5-1 million should be sufficient for a typical plant producing benzene,

toluene or xylene while up to $10 million might be required for a refinery processing 10 million tonnes -

. of oil per year, Reductions in product losses should certainly. be sufficient 1o repay the cost of the latter

investment within a short period. ‘For Plock in Poland the totai cost of such mvestments mrght amount-

ite $15 mrllron covenng both the. refmerv and the petrochemrcal plant.

Water drscharges trom reﬁnenes may be contaminated wrth orly wastes whrle wastewater treatment

plants tend to accumulate sludge with containing a mixture of heavy oil and other chernicals. Quite large
invastments -- of the order of $20-40 million -- are required to deal with these emissions but the ail

' recovered can either be burnt or converted to other products that can be sold to recover much of the
"’ cost. Good housekeeping practices, especially the separation of effluent streams, can reduce the volume

of such wastes and the associated losses of products. The case study of the Burgas refinery in Bulgaria

‘showed that an expenditure of $5-6 million on improving the plant’s separators, its sewer system and

its wastewater treatment plant could substantially reduce water emissions to the Bay of Burgas and thus
to the Black Sea.
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5.79 None of the cases under (j) and (k) involves serious and ongoing damage to human health,
though the economic losses caused by saline water are large. If the resources required to address the
immediate priorities discussed in the previous section exhaust the government’s own resources for
specifically environmental investments, then enterprises will have to find alternative sources of finance,
Of course, since the government still owns most of the industrial sector, it could decide to redirect some
part of general investment spending towards the relevant enterprises or it could provide some kind of loan
guarantee to help the enterprises to raise the necessary funds. Finally, the government could decide to
put such enterprises at the top of the list of firms to be privatized or sold to foreign investors, with, of
course, a clear obligation to achieve the necessary reduction in emissions.

5.80 For chemical plants — category (1) — there are real but unquantified hazards to health,
Plant employees are at greatest risk, but emissions of mercury, VCM (vinyl chloride monomer), and BTX
(benzene, toluene and xylene) can pose a significant threat to the health of people living close to chemical
plants. The exposure of workers should be covered under the normal provisions of health and safety at
work legislation, while action under environmental legislation is required to deal with off-site exposure.
In all cases the implementation of "good housekeeping’ procedures will greatly reduce emissions, which
tend to originate from leaks and spills that are allowed to persist. Such procedures will, usually, pay for
themselves many times over by reducing losses of raw materials or products and by lowering the costs
of standard operations. However, where significant investments are required then they should be financed
in the manner described in the previous paragraph.

Measures to address longer term environmental problems

5.81 Traffic (m), (n) and natural resource management related concerns (o) are either cases
where the maxim that prevention is much cheaper than cure applies or where it is necessary first to
develop a proper understanding of the environmental processes involved before making any substantial
commitment of resources. The amounts of public expenditure involved will be small, but is critical that
the policies or research should be carefully focused in order to achieve the best return on the effort and
expenditure involved. Technical assistance, training and research support are the obvious areas where
external donors can support these measures.

5.82 There are numerous policy options available for the control of emissions from transport
sources which can be grouped in three broad categories:

@) Transport demand management aimed at reducing or limiting the
growth of vehicle traffic. These include measures such as parking
fees and prohibitions, fuel taxes, vehicle emission taxes, urban tolls,
area/corridor licensing, and land-use planning to reduce the volume
of traffic from residential to commercial areas. Measures aimed at
commercial vehicles include night-time deliveries, and user charges.

(b)  Traffic management aimed at improving traffic circulation. This
includes measures such as parking enforcement, car-free zones,
computerized traffic signals, and traffic routing.

(¢)  Emissions standards aimed at limiting emissions per vehicle-km.
These include end-of-pipe technology, fuel-efficiency standards, and

1]
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fuel quality standards. For vehicle emissions standards to be
effective, countries must have in place inspection and maintenance
programs.

5.83 Each city in CEE has different problems involving vehicle pollution. Pollution abatement
strategies should be based on detailed city-specific emissions inventories and air quality monitoring
programs. Much more research on the cost-effectiveness of various policy options is also needed.

However, even in the absence of detailed information, it is possible to suggest some priorities:

Since high blood-lead levels have been recorded in several cities in
CEE, and since the benefits of reducing lead emissions almost
certainly outweigh the costs, reducing lead emissions from transport
sources should be a priority. Cost-effective measures may include:
(i) taxing fuels differentially according to lead content, and (ii)
reformulating the leaded grade of motor fuel. Vehicles using a
leaded grade of gasoline would not be using catalytic converters, and
will thus have much higher emissions than the (mostly catalyst-
equipped) vehicles using unleaded gasoline.

Since the vehicle stock in CEE is, on average, old (in Hungary,
42% of passenger cars are over 10 years old, and 62% are over 7
years old), poorly maintained, and includes a high proportion of cars
with highly polluting two-stroke engines (in Hungary, two-stroke
engines comprise nearly one-third of the vehicle fleet), cost-effective
strategies may involve targeting these vehicles. Possible measures
may include an ownership tax which rises as the vehicle ages and an
ownership tax on vehicles with two-stroke engines. Alternatively,
governments may offer subsidies for vehicle scrappage or incentives
(such as tax breaks) for the acquisition and use of "clean" cars; the
latter approach has been practiced in a number of Western European
countries as a transition measure before making control technology
(such as catalytic converters) mandatory. Now that new EC and
UN/ECE regulations will require strict emission controls from 1994,
CEE countries may wish to adopt these standards for new motor
vehicles and concentrate on selecting the most efficient methods on
reducing emissions from large and medium-sized stationary sources.

Because of their intensive use, the amount of pollution emitted by
buses, trucks, and taxis is very high in relation to their proportion
in the vehicle fleet. Therefore focusing on high-use vehicles may be
a cost-effective approach for many urban areas. A recent study of
comparing mobile source emission control options for Budapest
concluded that the least expensive way to reduce mobile source
pollution is to replace standard diesel bus engines with "clean”
engines (which are also more fuel efficient than standard engines).
Another study showed that retrofitting high-use vehicles such as
trucks to operate on "clean" fuels such as liquid petroleum gas or
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compressed natural gas may be cost-effective for some cities.
Finally, it may be cost-effective to target taxis for emission controls.

] There is concern to discourage a large shift of freight transport from
rail to road. In part this can be achieved by ensuring that trucks
bear the full cost of the environmental and congestion externalities
that they cause in the form of heavy licence fees and fuel taxes.
One additional measure is to encourage and fund the development of
rail container-handling facilities, since it is the cost of transferring
freight from road to rail or vice-versa which has discouraged the
combination of long distance rail freight with local road distribution
in Western Europe. Of course, in large countries with long average
hauls such as Russia rail will continue play a major role in freight
transport so long as its efficiency is improved and emphasis is given
to the timely delivery of valuable and time-sensitive cargoes.

5.84 Measures to strengthen public transport, including subsidies, are often proposed in West
European cities as a way of reducing environmental damage caused by urban traffic. However, the
situation of public transport in Central and Eastern Europe is quite different from that in Western Europe.
Most cities have very extensive public transport networks, though some require substantial rehabilitation.
Their main problem is one of finance which is a consequence of continued reliance upon government
subsidies when public expenditure is under extreme pressure. It is important that automobiles and trucks
should bear the full cost of the environmental damage that they cause as well as the infrastructure they
require. Fuel taxes, vehicle license fees, parking charges and even road user charges for vehicles
operating in congested city centers are all possible elements of a package designed to internalize the costs
associated with vehicle use. At the same time another step (which has already been tried in some CEE
countries) is to raise fares substantially in order to finance the modernization of bus fleets -- diesel buses
are a major source of traffic pollution -- and to enhance the quality of service offered -- since this is the
decisive factor in persuading people to continue using public transport. If such a package is implemented,
the case for additional public spending on public transport is weak, since the experience of the rich
countries suggests that such expenditures have only a marginal effect in shifting passengers and freight
from private vehicles to public transport.
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VI. TRANSBOUNDARY ISSUES: REGIONAL AND GLOBAL CONCERNS

The ceniral elemen: of a strategy to address region or global problems of air and water pollution must be to build,
as far as possible, on the overlap between the local and the transboundary impacts of measures to reduce emissions.
Market reforms and target policies or investments to meet domestic environmental goals will lead to large reductions
in emissions of regional and global air pollutants. If further reductions are required in the CEE countries to meet
regional or global concerns, then donors may wish to consider bilateral or multilateral funding to cover the net
incremental cost of meeting stricter emission targets. Such arrangements would be particularly appropriate where
the marginal costs of reducing emission vary widely across countries.

Maximizing the joint domestic and transboundary benefit of improving water quality implies that resources should
primarily be directed to the reduction of emissions from coastal or estuarial sources. This will contribute to the
preservation of coastal ecosystems as well as reducing the nutrient flows which are the main source of transboundary
damage.

Regional Concerns : Air Pollution

Regional Concerns : Water Pollution

Global Issues

Management of Toxic Chemicals and Hazardous Wastes

6.1 All environmental problems have a local origin, but their impacts may occur over a much
broader area. The solutions to these problems likewise will have implications locally, across boundaries
and globally. An example is fossil fuel emissions: emissions originate at one point and must be controlled
there. Impacts can be local (e.g. can contaminate the of soils and air immediately surrounding the source
of the emissions); transboundary (e.g. the emissions can be transported over long distances and descend
as acid precipitation) and global (e.g. emissions contribute to the cumulative build up of greenhouse gases
over the globe).

6.2 Action to control the broader effects of local problems have been taken principally through
regional and global agreements. In this Action Programme, the focus will be on measures which address,
as far as possible, both the domestic and transboundary damage caused by emissions in order to minimize
the net costs of complying with international agreements,

Regional Concerns: Air Pollution

6.3 Transboundary air pollution in Central and Eastern Europe is dominated by the problem
of acid rain, which is linked to emissions of sulfur dioxide and nitrogen oxides from power stations, large
industrial plants, small scale and household burning of coal and other fuels, and motor vehicles. The box
on the next page describes some of the scientific aspects of the environmental damage caused by acid
emissions both within and between countries. The CEE countries are important contributors to total
transboundary flows of acid pollutants -- Maps § and 6 illustrate the distribution of acid emissions in the
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area of the Central European Initiative (CEI). They are also large recipients of acid depositions from
other countries, so that, for example, almost 50 percent of Poland’s acid depositions originate from
outside Poland. Thus, environmental policies to address the problems caused by acid rain must take
account of the interdependence between countries and of the joint efforts by European countries to reduce
emissions,

6.4 Public attention has tended to focus on the transboundary dimension of sulfur and nitrogen
oxide emissions, the local — i.e. within-country -- damage caused by these emissions (either on their own
or in combination with particulates) is at least as important as the transboundary damage. Any program
to reduce sulfur and NO, emissions must, therefore, build upon the joint benefits of improving local
environmental conditions as well as mitigating the damage caused by long distance transport of acid
pollutants.

6.5 Studies of the transport of acid pollutants show that an average of only 10-25 percent of
sulfur and NO, emissions stay within the 150 km grid square from which they originate. Of course,
dispersion means that the average concentration of these gases and the associated aerosols is much higher
in the locality of the source. Under particular circumstances of topography and weather, emissions of
sulfur dioxide or NO, can be temporarily trapped in smog close to the ground and cause dramatic
increases in respiratory morbidity or mortality, especially among children, the elderly and those already
suffering from respiratory or heart disease. Such smog emergencies can cover wide areas over several
countries and are greatly exacerbated by the presence of high concentrations of particulates, can be
alleviated by rapid measures to cut emissions by requiring power plants and other large sources either
to close down temporarily or to switch fuels. This illustrates the importance of implementing a range
of policy measures which address both peak levels of exposure to acid pollutants or their by-products as
well as average or total emissions.

6.6 The crucial issues concern (a) the extent to which policies should be designed to achieve
emission reductions which go beyond those that can be justified on the basis of their local or national
benefits alone and (b) how these additional measures should be financed. - Answers to both questions
depend upon the nature of the cost curve for reducing total emissions and the marginal benefits of
improving local ambient conditions. The larger are the marginal local benefits relative to the costs, the
less will be the investment and other costs of meeting specific targets for reducing transboundary flows.
In effect, the question of dealing with transboundary pollution becomes one of identifying those reductions
that are desirable for domestic reasons such as improving the health of their own populations and
ecosystems, and how these compare with the reductions required to realize the collective benefits of
reducing transboundary flows.

6.7 Minimizing the cost of reducing emissions. Most West European countries have relied
upon cormnand-and-control (CAC) mechanisms for controlling emissions of sulfur dioxide and NO, from
large sources'. These have a predictable impact but can be expensive because they allow less scope for
exploiting low cost methods of control. It is also more difficult to apply CAC policies to small sources

v The European Community’s Large Combustion Plant (LCP) dircective sets stringent targets for reducing emissions of 50,
and NO, from large sources. The policies for implementing the directive vary across countries but effectively all new and
many existing large plants (> 300 MW) will be required to install flue gas desulfurization or in-furnace sulfur controls
plus low NO, burners and selective catalytic reduction if they are to continue operating into the next century.
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The onvlfonmental damage caused by acid omiuions

Sulfuv dmxude is an umtant which in hlgh concentratlons, can cause acute respiratory condmons

In comunctnon with high Ievels of exposure to partwdatee itis nmph_cated n the excess mortalrty observad :

e - 'High levels of sulfur dioxi NOx. g ) AGe | S
- “and other structures because of relatively hnch concentrauons of acid and of wtfur particles n rainfall; Much _' 3
: '_concern has been expressed about damage to: cultural artifacts and especlaﬁy ‘historic buildinos in cities such. !

' as Krakow and Prague. It is, _however; difficult to: disentangle this damage from that caused by poor-:--'ii-
* mairitenance and mistaken attempts al reetm‘ation in the past. While there is uncertainty - ‘about the -
. magnitude: of local material dama :
" aménity costs because of reductions in visibility. The presence of sulphate and nitrate particles plus acid . -
‘aerqsols, as a result of either direct emissions or their secondary formation in the atmosphere, leads to light

ed by acid emissions, there is no doubt that they give rise to:

scattering. . Further, gaseous nntrogen dmx:de absorbs light at the high end of the spectrum, which gives the

~ atmosphere a reddish-brown tinge. The resu%t is 3 haze which may extend ovér a large region such as Upper
~ Silesia and Northern Bohemia or Eastern Ukracne. Altematlvely, topographucal features may concentrate the
"' haze over'a city as is the case’in Sofia and Zagreb.

Depositions of sulfur.and nitragen or: “acid rain’ is primarily associated with the- Iong distance
transport of acid aergsols which are formed in the atmasphere and contain a mixture of dilute hydrochloric,.

- nitric. and sulfuric acids plus ammaonium suifate and nitrate. Rainfall gives rise to wet deposition which

rapidly infiltrates Soils, groundwater, rivers and fakes. Both dry and wet depositions may- cause direct

. damage to trees and other vegetation by affecting their plant chemistry and pathology.’ Amdmcatton of soils

leads to a leaching of plant nutrients combined with the mobilization of aluminum that would otherwise be

“.bound “up in rocks and mineral particles. An excessive level of aluminum darmages foots, reduces the

capacity of plants to take up necessary trace elements such as calcium and magnesium, and interferas with
water transport within trees which increases sensitivity. to drought Acidification_ of rwers_ _and lakes can

“result in drastic changes in their ecosystems including the complete loss of fish stocks.

The dase~tespunse relationships between acidic emissions and damage to forests, crops and lakes

--are"complex and still poorly understood: Rainwater has not become significantly more acid (lower pH} in
-.Central Europe over the last 50 years but the area covered by highly acid rainfall has increased greatly.

Evidence from Germany and other West European countries suggests that forest loss may be linked to the

-.long term effacts of acid depositions but that a variety of other {often site-specific) stress factors are also
_involved. . This is consistent with the findings of the US NAPAP studies that marginal changes in emissions -
* or.depositions may have little impact on most Kinds: of forest and other ecosystem damage in the US.

‘The nature of the damage to ‘ecosystems caused by acid.rain means that it is necessary to

" distinguish between ‘stock’ and ‘flow’ aspects of the problem.  Long term acidification of soils is a ‘stock’

problem which cannot be quickly reversed by reducing the level of current depositions, though applications
of lime and nutrients and changes in silvicultural practices may mitigate its consequences. At the same time

‘it is possible to define ‘critical foads’ which represent the maximum ‘flow’.of acid depositions that can be. .

absorbed by specific soil types without provoking a tendency to acidification. These critical loads define

‘a measure of long run sustainability which can be used in setting the ultimate goals of environmental policy.

However, in setting priorities for short term’ actions,’ countries must also consider how far immediate

~.measures to reduce acid emissions will affect the amount of damage that will occur over the next few years,

The implication is that short term priorities’ should focus on the tocal, health-related, damage caused
by acid emissions while longer term concerns about damage to ecosystems should define the framework
for a trend reduction. in emissions from those sources and regions which contribute most to exceedances
of criticat loads in areas which have suffered significant damage in the past. it follows that any measures
to alleviate the local damage caused by sulfur dioxide and ather emissions should be consistent with
achieving a declining trend in emissions, which would not, for example, be the case with a policy of

_dispersing emission sources.

Vi-3
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which contribute an increasing share of acid emissions as controls are applied to large sources. An
alternative approach would be to reinforce existing systems of pollution charges so that emitters have a
substantial incentive to reduce emissions without being required to adopt specific control technologies.
This will only work if the framework for monitoring and enforcing charges is implemented. Emissions
of sulfur dioxide from large or medium sources can be estimated and monitored with reasonable accuracy
without imposing excessive costs on the emitters. Small scale sources and motor vehicles present more
of a problem, but with data on the sulfur content of fuels it is possible to impose pollution charges in the
form of specific fuel taxes. Thus, emissions of NO, from large sources and of sulfur may be considered
as potential candidates for the application of market-based mstruments either in the form of direct
pollution charges or indirect charges in the form of fuel taxes2

6.8 The cost advantages of relying upon market-based instruments such as charges or tradeable
permits arise from differences in the control options and their costs between different sources. The
impact of sulfur emissions on neighboring populations and other considerations may prompt
environmental authorities to require that all large sources reduce their emissions by some minimum
amount. However, it is important that such minimum targets should not limit the scope for differential
reductions too much. Minimum targets which are close to aggregate targets would eliminate many of the
gains that can be achieved by encouraging those with low control costs to reduce their emissions by more
than those with high control costs, This is particularly important when the major concern is with the
transboundary consequences of emissions, since it is the total levels of emissions from a locality or a
country that are of concern rather than their distribution across sources. Attempts to operate a
combination of CAC and market-based policies within a country may thus jeopardize the cost advantages
of market-based policies and lead to a lower overall level of control than could have been achieved for
the same cost.

6.9 Even if a country does not intend to rely upon market-based instruments to reduce
emissions of sulfur, the idea of pollution charges provides the basis for ranking alternative measures to
meet a given target, As described, the cost curve for a particular country is constructed by considering
what measures would be implemented if a tax of, say, US$100 or US$200 per ton of sulfur emitted were
imposed either directly or indirectly. The information provided by this analysis tells us where capital-
intensive controls such as desulfurization of oil or of flue gases appear in the cost curve. Such estimates
are essential to any attempt to assess the extent to which CEE countries may require assistance in order
to conform with the new targets now being negotiated under the Geneva Convention on Long-range
Transboundary Air Pollution. (Annex 8 lists the status of ratifications by different countries for this
protocol and others under the Convention.)

6.10 The options for controlling total sulfur emissions. The alternatives for reducing sulfur
emissions from a single source may be quite limited. The use of low sulfur coal or oil, switching from
coal to oil or gas, the installation of in-furnace controls or of FGD, or the partial or complete closure of
the source are likely to be the principal alternatives. However, if the reduction applies to the total
emissions from two or more sources, attention must turn to the relative costs of reducing emissions from

2/ The U.S. has introduced a system of tradeable permits for large and medium sources in the Clean Air Act Amendments
of 1990. In principle, this system could be extended to small scale sources by requiring that fuel suppliers must acquire
permits to cover the estimated emissions of small scale consumers of gasoline, heating oil or coal. Emissions trading in
the U.S. is gradually beginning to be a well-accepted process in the power sector and is expected to result in substantial
resource savings and additional industrial growth,
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each source in order to determine how a given total reduction is to be distributed across the separate
sources. The minimum cost solution will be found by equalizing the incremental cost of additional
reductions in emissions from each source. The calculations may be implemented most easily by
mimicking the ways in which sources would respond to the imposition of different levels of pollution
charges on sulfur emissions. This would have to take account of possible adjustments in the number of
operating hours for plants within the power sector. It would clearly not be efficient to commit large sums
to installing expensive controls at a high-emission plant if an equivalent reduction in emissions could be
achieved by operating the plant for less hours per year and replacing its output by production from a low-
emission plant, albeit one with higher operating costs.

6.11 Constructing an optimization model e - o
to compute the most cost-effective methods of Loweonmmu to r_ﬂ_lum :
achieving some target reduction sulfur emissions ‘""“' "“”‘"" Pw"“"“ ikt
from a variety of emission sources is a fairly :
complex exercise with close links to least-cost K
power planning models. However, it is not ) Sw'tch from ‘burning coal. to fuel oil, or
necessary to attempt to address the problem in | from both to gas

great detail. The great merit of relying upon _ ' i - _
market-based instruments is that they allow | * Temporarily close down large industrial
decisions to be decentralized in a manner that | plants - e.g. iron & steel mills, large

. Use low suifur coal or fue| ol

encourages enterprises to find low cost solutions pavgchemical plants, pulp mils - when
which may not be apparent to regulators. It
follows that models are likely to overestimate the
marginal cost of reducing emissions and the level
of the emission charge necessary to meet a
particular target.

there are temperature inversions or sulfur
dcoxlde levels are very hugh

: Heduce the number of operatmg hours per
year of power plants burning -gulfurous

fuels by placing them lower in.the ranking
that governs how plants are brought on-

facs o stream as the total demand for electricity
6.12 A study of the costs of controllmg increases. '

sulfur emissions for the United Kingdom
illustrates the implications of this approach. The
savings permitted by adopting a single target for
total UK emissions or targets for separate regions within the country instead of imposing uniform
technological standards or emission targets on all individual emitters are potentially large. For example,
if a single target for Great Britain were established and plants were allowed to trade sulfur emission
permits, the cost of achieving the level of emissions implied by applying the Large Combustion Plant
(LCP) directive to each individual plant would be 15-20% lower than the cost of strict compliance with
the LCP directive on a plant by plant basis.

6.13 It is only cost-effective to install flue gas desulfurization (FGD) on coal-fired power stations
which will be used to meet base load demand. For both cost and operational reasons it is more economic
to invest in combined cycle gas turbine plants to expand capacity or to replace old plant, so that the least
cost solution involves the installation of FGD only for the largest existing coal-fired units (rather than all
such plants) while small and medium-sized units would either be decommissioned or moved much lower

¥ London Economics, The Potential Role of Market Mechanisms in the Control of Acid Rain. Environmental Economic
Rescarch Series (Department of the Environment, London, HMSO: 1992).
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in ranking which governs how plants are used at different levels of demand. The analysis shows, also,
that spatial differentials in the actual or implicit pollution charges for sulfur emissions may be appropriate
and significant when the geographical pattern of damage caused by emissions from different sources is
taken into account. Such spatial variation must be built into the design of any policy for meeting
aggregate emission targets.

6.14 Once estimates of the costs of reducing emissions have been constructed, attention must
turn to the question of how far up the country’s cost curve each government wishes to go. Thus, a
blanket decision either to require FGD for all new and upgraded power plants or to avoid FGD as far
as possible will not be appropriate. In particular, countries like the Czech Republic and Poland are likely
to find that the decision about investing in FGD in order to meet their emission targets under the UNECE
convention will depend critically on the speed with which emissions of sulfur from small scale sources -
- households, the service sector and small industry -- can be reduced by substituting either low sulfur
smokeless fuel or gas for coal.

Figure 14

Total emissions of sulfur dioxide and nitrogen oxides from
Central and South-Eastern Europe

indices with 1988-90=100

19%8-90 1998 2000 2005 2010
Year

#* S0O2 - base estimates ¢-SO2 - EC new capital
#* NOx - base estimates > NOx - EC new capital
World Bank estimates

6.15 Combining local and transhoundary concerns. It is crucial to start from the observation
that, for the most part, there is no conflict between measures that reduce local, national and
transboundary damage. As the scenario analysis demonstrates, the pursuit of appropriate economic and
industrial policies will lead to a substantial fall in emissions of sulfur dioxide and of NO, for most
countries in the region up to the end of the century. This point is reinforced by Figures 14-16 which
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Figure 15

Total emissions of sulfur dioxide and nitrogen oxides from
Russia

Indices with 1988-90=100

19%8-90 1995 2000 2005 2010
Year

= S02 - base estimates ¢ S02 - EC new capltal
* NOx - base estimates < NOx - EC new capital
World Bank estimates

show total emissions of these pollutants for Central and South-Eastern Europe, Russia and other European
countries of the former Soviet Union. Under a combination of economic reform and minimal
environmental regulations, emissions of sulfur dioxide could fall by 40-60 percent over the next decade.
Stricter but affordable environmental policies (equivalent to requiring that all new capital meets current
EC emission standards) could ensure that emissions of sulfur dioxide are at least halved by 2005. For
NO, the decline in emissions in the base scenario is rather less, especially for Central and South-Eastern
Europe, because of the growth of emissions from vehicles. Even so, the imposition of EC standards on
new capital and vehicles alone should result in a reduction of almost 50 percent.

6.16 These results show that it is possible to ensure that total emissions of acid pollutants from
the countries of Central and Eastern Europe follow a declining trend towards meeting long term goals
based on criteria of sustainability such as critical loads without imposing excessive costs. Map 7 shows
that under the scenario in which EC standards are achieved by 2010 for all new plant the exceedances
of critical loads for acidity would be concentrated in the most sensitive areas of Central Europe. To
reduce exceedances further will be much more expensive and will still leave substantial exceedances in
Central Europe -- see Map 8 for the distribution when EC standards are assumed for all plant by 2010.
It may, therefore, be appropriate to focus the additional measures and expenditures on hot spots rather
than attempting to agree on relatively uniform targets for reducing acid emissions. These targets are
currently being discussed in the UN-ECE negotiations leading up to the proposed Second Sulphur
Protocol. The nature and phasing of these targets must, of course, also reflect the short and medium term
priorities of each country, for which a clear understanding of the national as well as the transboundary
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Figure 16

Total emissions of sulfur dioxide and nitrogen oxides from
other countries of the former Soviet Union

indices with 1988-90=100

19%8-90 1995 2000 2005 2010
Year

= S02 - base estimates 4 S02 - EC new capital
# NOx - base estimates < NOx - EC new capital
World Bank estimates

benefits of emission reductions is essential®.

6.17 It is in the interest of any country to reduce emissions of sulfur or NO, wherever the
benefits to its population exceed the costs involved. These local/national benefits include (a) better health,
(b) reduced damage to threatened ecosystems such as forests and lakes, (c) less damage to buildings and
other structures, and (d) improved visibility. Thus, a range of low cost measures to reduce acid
emissions can be justified on purely local and/or domestic grounds without taking any account of
transboundary considerations. Provided that ambient standards have been set to reflect a reasonable
balance between the costs and benefits of improving air quality, such measures should ensure that these
ambient standards are met in most parts of each country.

6.18 A future international agreement aimed at reducing transboundary environmental damage
may, for a particular country, entail abatement measures whose cost cannot be justified on purely local
and/or national grounds, including the benefits of the reductions made by other parties to the agreement
as well as the wider economic and political benefits of international cooperation. The Stockholm
Declaration, in the spirit of the Polluter Pays Principle, states that countries in this situation should bear

4/ Information on the local and transboundary dispersion of pollutants is only now becoming available, especially at a subgrid
scale. The next step is to investigate how various control measures affect the geographical pattern of depositions. In this
way it would be possible to link data on human and other exposure to pollutants with information on long range transport
to assist the development of international abatement strategics.
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the costs of reducing emissions to avoid causing significant damage to the environment in other countries.
Nonetheless, for hard-pressed countries in Central and Eastern Europe the costs of undertaking an
accelerated program of emission reductions to meet such international obligations may involve an
unacceptable diversion of resources from domestic environmental or other objectives. Some countries
might, therefore, decide not to participate in the agreement or might find themselves unable to afford to
make the emission reductions which they had committed themselves to.

6.19 Provided that the total benefits across all countries of the emission reductions proposed
exceed the costs involved, there should be ample scope for establishing transitional arrangements under
which those who benefit most from reductions in transboundary flows agree to assist individual CEE
countries to meet larger or accelerated targets for emission reductions. Such private agreements between
two or more countries would leave all parties better off if the transfers cover the net incremental costs
of reducing emissions after allowing for the domestic benefits to health, productivity and ecosystems.
Countries which provide such assistance will not agree to open-ended commitments, so that any such
arrangements could only operate over a strictly limited period. Thereafter, recipients would be expected
to meet the final targets without help, so that the agreements would not affect the long term commitment
to the Polluter Pays Principle.

6.20 Specific agreements between two or more countries can also provide a mechanism for
cutting the costs of meeting overall emission reduction targets for a group of countries and would thus
allow them to set stricter targets. Typically, the marginal costs of abatement will vary greatly between
countries. It follows that a country which faces a high marginal cost of abatement could benefit everyone
by offering to finance abatement in another country which faces a much lower marginal cost of
abatement, provided that the substitution has a similar effect in mitigating environmental damage. Such
“"trades” need not be on a one-for-one basis, though difficulties in monitoring compliance with
international agreements may arise if the target reductions are specified in terms of a weighted sum of
emissions rather than a simple aggregate level’. Despite these potential complications countries in both
Western and Eastern Europe could gain by allowing greater flexibility in the implementation of
international agreements to reduce emissions. The box provides illustrative examples of mechanisms that
would permit this flexibility.

6.21 Conclusions. The key messages are as follows:

(a) Countries in Central and Eastern Europe are important contributors
to transhoundary flows of air pollutants as well as recipients of acid
depositions from such flows, They share a common interest with
other European countries in reducing emissions which cause both
local (i.e. within-country) and transboundary damage.

()  Sensible economic policies, reinforced by fuel-switching to control
emissions of particulates from small sources, will make a major
contribution to reducing emissions of sulfur and NO, .

5/ In the case of greenhouse gases discussed below it might be sensible to set an overall target for reducing GHG emissions
in which methane was given a much larger weight than carbon dioxide. A similar mechanism could be applied to acid
pollutants to reflect the much greater damage caused by emissions that are deposited in areas with very low critical loads
for acid depositions.
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Mochonlsms to sharo the burdon of roduclng trmbomdory polluﬁon

The transboundary beneﬁts of reduoing air pollution can ‘be mternahzed" in vanous ways Tey

_ :__A. Dlrect deals, Coumnes whtch expect 1 beneﬁt trom
" part of the cost of mstalling cofitrols or adopting other measure
only A smalt’ number of. oripin' and . desﬁnatlon countries: involvecl.

to a fund which would be used t pav each sotrce country a premium (per tonno of sulfur or NOX) reﬂectmg 3

the transboundary’ benefits " of incremental reductions. in. its emissions which should be built. into the
comparisons of the costs and benefits of alternative domestic measures and_woulo shift the balance towards
more stringent reductions.” This approach avoids many. of. the ditficulties of multilateral negotiation when
there are several béneficiary and source countries, but strategic behaviour by, beneﬂclanes may stm result
in a lower level of compensation and réductions than would be efficient. -
C. . . .Tradeable permits. These are discussed - in the domestvc context = in Chapter 3. Each country
would be allocated permits corresponding the basic level of emission targets.  Countries wishing 1o see
larger reductions in permits could buy but not use permits from the source countries whaose emissions most
affect them. 'This mechanism is .nore transparent than direct negotiations :and should lead to a more
efficient résulf, but. as for all permit tradmg schemes, the non-uniform impact of ernission reductions in
different lacations -causes problems.. Where one country’s emissions affect several countries, it will be
necessary to put together a coalition of beneficiaries to buy permits, which will lead to the difficulties
outlined in A above, .The great advantage of tradeable’ permits is that they can provide the basis for
reducing total emissions. from a group of ‘countries at minimum cost without requiring .the monetary
payments associated with'compensatory premia. Thus, a permit scheme would be more appropriate for
globa! pollutants like carbon dioxide whose origin is unimportant than for regional pollutants Iuke suifur
dioxide whose origin is crmcal to the margmal damaqe caused by emissions.

. Certain problems are common to all of these schemes and indeed, to any international agreement to reduce
. emissions of acid pollutants. ‘Manitoring total emissions is difficult and estimates of total emissions are quite

uncertain. It is difficult to devise enforceable penalties for coufitries. which fail.to honor undertakings. to :

.reduce emissions, though most will wigh'to do so for reasons of their credibility in future negotiations about
envirohmental or ‘other matters. Payments under any mechanism may be staged or linked to the
implementation of specific investments in emission controls, but these cannot avoid the problem that the
extent of emnssaon reductnons may depend upon the mamtenance ano operatton of the contral equlpment

lnternatlonal negotlattons over emission targets are ‘what econormsts call a *repeated game since they
" occur at.more or less regular intervals, - Some people have, therefore, supgested that any mechanism
involving compensation for reducing emissions will provide an incentive encouraging some source countries
to increase their emissions. This argument is rmistaken so long as it is possible to monitor levels of

. emissions, which is an essential pre-condition for any such agreement. Assuming that there are domestic -
benefits from reducing emission_s, any compensatco_n offered_ will be l_ess_ than the marginal cost of controls,
80 that strategic behavior of this kind would leave the country wirse off. In any case, countries are rightly-

concerned about their reputation which is a critical aspect of any repeated game, since the penalties for
being thought of as an unreliable partner can be high. The short term gams from such strategic behavior
will, therefore, be greaﬁy outweighed by the prospective costs.. :

ln'am” '_ Ons mav offer to ﬂnance'
signg.: So tong as ‘there are - :.
:_negonetwns_? of this kmd oan Iead to an

L



in

Transboundary and Global Concerns

VI-11

©

@)

(e)

®

@

()

There will often be substantial local’ benefits from reducing
emissions of sulfur, particularly in regions where ambient exposure
to sulfur dioxide is high ~ for example, Northern Bohemia, Upper
Silesia and the areas near to large lignite-fired power stations in
Poland, Bulgaria, Hungary and other countries, Appropriate
measures to control sulfur emissions in such locations are in the
national interest without any regard to transboundary concerns. The
transboundary benefits of such measures reinforce the case for taking
these actions.

Minimizing the net cost of meeting international agreements, after
allowing for the contribution of such reductions to national
environmental objectives, is in the interest of both individual
countries and of Europe as a2 whole. By lowering the net cost of
reducing transboundary flows, countries could afford to act earlier
or to adopt more stringent reduction targets.

The cost curves that have been obtained for controlling emissions of
acid pollutants have the characteristic that substantial reductions can
be achieved at relatively low cost by a combination of fuel switching
(both to low sulfur fuels and to gas) and changing the utilization of
installed equipment. Beyond a certain point, which will vary from
country to country, further reductions in emissions will typically
involve a large increase in the marginal costs of control. '

Emissions of sulfur and NO, from large stationary sources are prime
candidates for the application of economic instruments -- either
pollution charges or tradeable permits. An appropriate system of
pollution charges can easily be developed within the framework of
current legislation in most Central and East European countries.

Mobile and small scale emissions of sulfur can be covered by
imposing differential charges on fuels. In due course, it will be
necessary to require that new vehicles should be fitted with catalytic
converters in order to avoid a rapid increase in NO, emissions as
well as traffic-related urban pollution. Over the next decade,
however, it is likely to be more cost effective to concentrate on
reducing sulfur and NO, emissions from large sources as indicated
by the Polish study reported in Chapter III.

New international agreements are under discussion which are likely
to commit countries in Central and Eastern Europe to make
substantial reductions in acid emissions. These agreements may be
facilitated by arrangements between two or more countries which
provide a financial incentive to promote the acceleration of
reductions having a transboundary impact. Such arrangements
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would mean that specific targets could be met earlier than might
otherwise be possible,

Regional Concerns: Water Pollution

6.22 The protection and management of freshwater resources is an issue that must primarily be
addressed at a domestic level. However, it has an important regional dimension where river or lake
basins are shared. There are a number of international agreements that regulate access to and use of these
shared resources. The most relevant is the 1992 ECE Convention on the Protection and Use of
Transboundary Watercourses and International Lakes. Coastal areas and inland seas are also important
foci for regional concerns. In these cases attention must be directed to the establishment of regional
mechanisms for the management of the discharges into the seas. Several general international conventions
are particularly important in this context:

o the 1972 Convention on the Prevention of Marine Pollution by
Dumping of Wastes and Other Matter (London Dumping
Convention), as amended;

® the 1973/1978 International Convention for the Prevention of
Pollution from Ships (MARPOL), with its annexes;

] the 1974 Helsinki Convention on the Protection of the Marine
Environment of the Baltic Sea Area, as revised in 1992;

. the 1976 Barcelona Convention for the Protection of  the
' Mediterranean Sea against Pollution, with its related proto_cols;

L the 1990 International Convention on Oil Pdllution Preparedness,
. Response and Cooperation; ‘

®  the 1992 Bucharest Convention on the Protection of the Black Sea
against Pollution, with its related protocols.

6.23 Developing programs to address transboundary water pollution raises many of the issues
concerning the appropriate balance between local and transboundary concerns that have been discussed
for the case of transboundary air pollution. There are some specific problems arising from the
relationship between neighboring riparian countries for international rivers. In particular, it is important
that upstream countries should ensure that the water quality of rivers that leave their territory should be
no different from the quality of similar rivers in other parts of the country where no borders are involved.
One simple rule of thumb would be to set a target that the quality of water that leaves the country is no
worse than the quality of water in rivers that enter the country. The strict application of this goal may
not be feasible or, indeed, sensible where major cities or industrial centers are located just upstream of
a border. Nonetheless it embodies the fundamental prmcxple of mtemauonal law that upstream riparians
should not cause apprecnable harm to downstream npanans

6.24 Most of the international concern about transbou'ndary water pollution has focused on the
long term threat to enclosed seas such as the Baltic, the Black Sea and the Mediterranean. These
problems are primarily associated with flows of nutrients and the danger of eutrophication. There are
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: The Boltrc Soa Programme _ iy

ln Apﬂf 1992 a Conventnon on the Protectron of the-Manne Envrronment of the Bamc Sea was sngned in
“'Helsinki. ‘At the sameé time Ministers from 12 countries in the. Baltic Sea basin adopted.a strategy for
-addressing the -environméntal problems of the Baltrc Sea outlined in the Baltic' Sea Joint Comprehensive
Envnronmental Acuon Programme An preparm' 'the Prooramme detailed studres of wetlands. agncultural run-

. ‘the Programme peraodrcally has been: ostab!rshed Efforts are berng made 'to-ensure that feasibility studies -

. are carried out as rapidly as possible for the meastres requrred at'the priority hot spots.“On March 24-25th
A 993 aconference was held in'Gdansk to mobilize resources to fund the mntlal stage of the Programme with
- ‘the: parﬁcrpatron of brlateral donors and multrlateral fma cral i . :

also significant issues of coastal zone management because of the impact of untreated sewage discharges
from coastal towns and cities in the Baltic and the Black Sea. The latter is more easily tackled because
there are substantial local benefits from reducing such emissions and the costs involved need not be large.

6.25 Chapter V identified investments to prevent irreversible damage to sensitive coastal
ecosystems and to protect economically valuable coastal industries -- especially tourism and fishing - as
falling in the list of short term priorities for action. Such measures, which are important for purely local
reasons, will also make a significant contribution to reducing BOD and nutrient loads in the Baltic and
Black Seas. Thus, transboundary considerations reinforce an already strong case for giving priority to
such investments over other forms of wastewater treatment.

6.26 Taking account of transboundary as well as local concerns may justify the installation of
treatment technologies in coastal centers which remove more nitrogen and, perhaps, phosphorus than
those which would be appropriate on the basis of local considerations alone. International assistance for
the additional investment resources required to remove these nutrients would then be an appropriate form
of support for those countries in Central and Eastern Europe which border on international seas threatened
by transboundary pollution (see the Box on the Baltic Sea program),

6.27 There is considerable uncertainty about the extent of the transmission to the sea of BOD
and nutrients from upstream cities, industries and agricultural run-off. While major rivers such as the
Danube, the Dnieper, the Don, the Dvina, the Oder and the Vistula carry large loads of these pollutants
into the Black Sea and the Baltic, it is difficult to establish what proportion of the total load originates
from sources more than 100-200 km upstream. During the initial stages of programs to address these
problems it will generally be advisable to concentrate the limited resources for dealing with transboundary
pollution on downstream sources. As better information on both the principal sources and the
transmission of pollutants becomes available, it will be possible to develop a more comprehensive
framework for emission reductions in international river basins which will maximize the domestic and
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transboundary benefits of control expenditures. This implies that over the next 3-5 years countries should
follow a two-pronged strategy of focusing domestic resources on improving upstream water quality -- see
Chapter V -- while external resources are directed towards downstream sources which have the most
direct impact on the sea concerned (see the Box on investments which meet both domestic and
transboundary concerns in Chapter V).

6.28 In conjunction with these measures it is important to develop the mechanisms which would
establish the information and a framework of cooperation needed to take stronger action in future if
justified. This would cover: -

L an assessment of water pollution affecting shared water resources as
a basis for determining the most cost-effective control measures
which could be implemented;

L4 the development of systems to collect and exchange information
about trends in water quality and emissionsS;

L] the coordination across countries of water policies and regulations
affecting shared water basins -- including, if appropriate, a joint
water basin management agency responsible for implementing
cooperative programs,

6.29 Wetland management. Policies concerning the management of water resources and
quality have a major impact on inland and coastal wetlands, which are internationally important because
of their role as habitats for migratory birds. These issues are addressed by the 1971 Ramsar Convention
on Wetlands of International Importance, to which most Central and East European countries are now
Parties. The Danube and Volga deltas, Lake Balaton and Lonsjko Pole are among the most important
sites in the region. The immediate threat are from general encroachment and disturbance due to an
expansion of agriculture or of settlement which lead to the drainage of wetlands. The longer term and
more insidious threat arises from emissions of heavy metals and toxic chemicals which are concentrated
up the food chain and can represent a potent threat to bird and fish species at the top of the food chain.
Serious population declines due to this process have been reported for various species in the Danube and
Volga deltas, though it is difficult to disentangle the relative contributions of over-exploitation and of
environmental factors in these cases. Even so, these concerns reinforce the importance of dealing with
emissions of toxic materials from chemical plants and other.sources along these rivers and their tributaries
as outlined in Chapter V.

6.30 Among-the actions which can be undertaken immediately to support longer term programs
for the integrated management of wetlands are:

° support for current measures to protect the Danube and Volga deltas;

6/ For example, Bulgaria and Greece are considering the possibility of establishing a system which would monitor
discharges into rivers that flow from the Balkan and Rhodope Mountains into the Mediterranean, including the Maritsa
and Struma Rivers which are among the most polluted in Bulgaria.
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L] complete inventories of wetlands and assess the status of resources which they offer and
the potential threats to their future health;

L ensure that wetland management is integrated into the broad framework of policies for
water management and nature conservation with due account being taken of the scope for
multiple use management.

Global Issues

6.31 Phaseout of Ozone Depleting Substances. The stratospheric ozone layer shields people,
plants and animals from sun’s harmful ultraviolet (UV) rays, and is a factor in determining the earth’s
climate. There is a consensus in the scientific community that the protective ozone layer is being depleted
by man’s use of certain chemical agents, particularly chlorofluorocarbons (CFC) and halons. These
chemical compounds are used in aerosol propellants, hard and soft foams, refrigeration and air
conditioning, industrial solvents, coatings and adhesives, and in materials for fire extinguishing. A
reduction in total stratospheric’ozone is expected to increase ultraviolet-B radiation at ground levels with
adverse consequences for human health and the earth’s ecosystems.

The mam known effects' of mcreased ultravmlet radlatmn resultmg from ozone depletnon are*

0 Human Health

: O ' _An mcrease nn non—melanoma skin cancer. ‘A 10% decrease in ezone 73 expected to result m a 26% rise -
N, m skm—cancer cases or an mcrease of more than 300 000 cases per year.- - .

= 0 AR mcrease in cases of cataracts A 10% decrease in ozone may lead”

a 7% rise in cases of cataracts, ;
ar: ¥ 7:m llaon cases per year o :

' " An increase in the mc:dence or seventy of - i

10 ‘suppression of human
_;.-immunol gical svstems z P

. ‘Aquatic Ecosystems

o ‘A reductmn in the numbers of phytoplankton Guven that manne phytoplankton produces as much

btomass as terrestrial ecosystems, any loss in phytoplankton ‘may réverberate throughout the food chain.
“since marine phytoplankton isa major sink for atmosphenc carbon dioxide, any reduction in -
' implications for global warming.

6.32 Withih the framework of the 1985 Vienna Convention for the Protection of the Ozone

a Layer, the 1987 Montreal Protocol on Substances that Deplete the Ozone Layer (Montreal Protocol, as

amended in London 1990 and in Copenhagen 1992) now requires phase-outs for the production and
consumption of halons by 1994, of CFCs by 1996, and of other ozone-depleting substances (ODS) by
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2000. All countries in the CEE region which are major producers or consumers of ODS are Parties to
these agreements (see Annex 8).

6.33 Each country within CEE faces somewhat different challenges, partly because each country
has different ODS production and consumption patterns, is converting to a market economy at different
speeds, and has a unique industrial structure and privatization strategy. Yet all countries have much in
common, providing a rationale for a regional strategy, for example:

] modest progress to date in developing substitutes for ODS;

] similarity in the ODS technologies, ODS-using industry structure,
and trade patterns for ODS manufactured products;

. similar challenges in moving from a centrally planned to a market
economy.
6.34 The table outlines the critical issues now facing four CEE countries in their efforts to phase

out the use of ODS. The constraints in each of the ODS-using sectors are somewhat different. For
example, in the aerosol sector, there are few, if any, technical constraints to CFC replacement, The
obstacle to progress in this sector is a scarcity of investment capital, even for commercially attractive
projects. In the foam sector, the key question is whether to move to intermediate raw material
formulations (that is those which still contain some regulated substances but at much lower concentrations)
or to wait and make only one switch to non-ODS substitutes. Both strategies are followed elsewhere.
For domestic refrigeration, the key constraint is technological: critical problems remain with redesigning
refrigeration appliances to use non-ODS compressors in many of the countries. In the refrigeration
servicing area, where the concern is reducing the release of fugitive emissions, the critical issues are the
training of service technicians and ensuring the technical and economic viability of the recycling schemes.

6.35 The box lists the key ODS phaseout activities and strategies for all important ODS uses in
different production sectors. High priority should be given to identifying solutions for the refrigeration
and solvent sectors as these face the most serious barriers (economic as well as technical) in meeting the
1996 phaseout date.

6.36 Substantial environmental benefits can be realized in the short-term with limited resources
in the aerosol and flexible foam sectors where ODS use can be eliminated at very low cost. Substitute
technologies already exist. Scarcity of capital is the key constraint. These projects are not expensive and
may be candidates for international funding (on a grant or loan basis) given the potential global
environmental benefits.

6.37 In the technology-intensivesectors (mainly refrigeration), developing non-ODS technologies
will be 2 much more difficult challenge given the often limited resources available for research and
development. Several companies in CEE have established technology alliances with multinational
companies to facilitate access to new technologies.

6.38 Governments in Central and Eastern , Europe should prepare national
recovery/reclamation/recycling strategies to ensure a sufficient supply of refrigerant to maintain the
existing stock of capital goods relying on ODS (mainly cooling, air conditioning and refrigeration
equipments). Refrigeration dppliances have operational lifetimes of an average of 20 years, and during
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ons Phaseout Activities o

Refngeratnon Sector S

by Support research and deveiopment to manufacture re/ingerators and freezers usmg the new .
HFC 134a. compressors now estabhshed as ‘the mternatronal standard for _domestrc

Develop and implement a CFC. re ery cycling program to.help: mee:
for CFC refngerants for refngeratron applioatrons and air condrtroners mcludin

ourage the development of water—biown foam manufactunng for soft
. The ‘use ‘of HCFC. or ‘other’ ¢hemical based blowing agent..js inot’:
recornmended - guven the cost and production-related health considerations espeorally now
hat most qualmes of foam can be produced wrthout usrng these substances

ngid foam Introduce the rnternatronaiiy avallable reduced-CFC foam formulatrons (whrch' :
use 50% fewer ODSI.: Keep abreast of international developments and experrences wrth_;._.- :
-HFC and HCFC biends and wrth oornpiete water-blown ngrd foams : : T

Aerosol Sector Toa

Make capital avarlable for produotron of ODS substrtutes

- Solvent Sector

Drssemrnate techmcal rnformatlon to thrs sector’'s numerous small users through semmars g
and - demonstratron projects.  Establish -a techmcal oleanng house wrthm industry
assocratlons servrng the solvent users, . . . .

-Frre Proteotlon Seotor

In_troduce measures to recover and reoycle or destroy the large stock of halons whlch has -
“aceurmilated over the iast few years Consrder partrcrpetmg in the planned rnternatronal
Haion Bank : . R ST .

this period, many require refilling of refrigerant. Investments in recovering and recycling ODS-
refrigerant to serve this purpose are likely to provide high returns by averting the need to retire
equipment prematurely.

6.39 Reduction of Greenhouse Gases. Major changes are likely to take place in the level and
composition of energy use in Central and Eastern Europe during the next decade. The energy intensity
of production will decline as will the share of coal in total energy demand. These, as well as other
changes associated with the transition to markets, are expected to reduce CEE’s emissions of carbon
dioxide, -

6.40 Figure 17 shows the projected emissions of carbon dioxide until the year 2010. The
Central and East European countries covered by these projections account for a little over 20% of total
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Figure 17

Emissions of carbon dioxide in Central and Eastern Europe
(Total emissions from all countries)
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world emissions of carbon dioxide from industrial sources. Under the main reform scenario (see
Annex 5), their emissions would fall by 46% in the period up to 2000, so that economic reform in the
region should lead to a reduction of 10% of global carbon dioxide emissions from industrial sources.
This is equivalent to 80% of the total emissions from the European Community countries combined or to
the total emissions from all of the countries in Asia other than China and India. Economic recovery and
growth will lead to an increase in emissions after 2000, unless measures are adopted to reduce the energy-
intensity of production and to reduce dependence upon coal. The reduction in emissions will, of course,
be less if economic reform proceeds more slowly, while faster economic reform enhances the initial
decline but leads to higher emissions after 2000 because of the higher rates of economic growth that it
permits.

6.41 Further reductions in emissions of carbon dioxide and other greenhouse gases, especially
methane, could be achieved by collecting the gas associated with oil production rather than flaring it, by
minimizing natural gas losses from transmission and distribution systems, and by installing more efficient
compressors on gas pipelines. These investments will typically generate high rates of return without
taking any account of their environmental benefits. Some projects of this kind are underway or are at
the planning stage -- primarily in Russia -- and the provision of technical assistance to develop more
would clearly be justified. There have also been proposals to utilize coal-bed methane resources,
especially in Poland and Ukraine. The economic returns to such investments are highly uncertain at
present but their potential environmental benefits could warrant the provision of technical and financial
assistance to develop pilot schemes.

w
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United Nations Framaework Convention on Climate Chenge

The main provisions of the Convention call for the 1ollowrng actrons to be taken by States
. development netronal inventories of emrssrons of greenhouse gases by sources and removals by
- sources; -l G i : , S
. institution of measures t0 mrtrgate clrmate change and tc faclhtate adaptron
application of: processes to control emrssnons in all relevant sectors; . -
- -sustainable management and oonservetron of sinks and reservoirs of greenhouse oases. _
inclusion of climate change considerations in socual economrc and envrronmental polrcles.
'cooperetnon in the adaption to climate change, : s
: cooperataon in research exchange of rnforrnetlon, educatron, trarnmg and ransrng pubhc awareness

It is expected that the Conventron will enter. _ ..:.or a lrst of srgnatones m Central and _

Eastern Europe see Armex 8.

6.42 These changes follow directly from policies and investments that are economically or
environmentally desirable for the countries themselves. Further measures to implement the 1992 United
Nations Framework Convention on Climate Change would have to be assessed in the context of the
limited resources available and the relative priorities attached to other environmental problems - local
and transboundary -- for which these resources might be used. In the future, reliance upon national taxes
on the carbon content of fuels would minimize the economic cost of meeting national targets for reducing
carbon dioxide emissions. They would provide direct economic incentives to reduce the use of all fossil
fuels by encouraging the development of renewable sources of energy as well as to switch from high to
low carbon fuels (i.e. from coal to gas). In addition, an arrangement which allowed countries to trade
national emission reduction targets would provide the flexibility required to minimize the overall cost of
meeting a fixed target for reducing carbon dioxide emissions over the whole region.

6.43 Overall, the marginal cost of reducing emissions of carbon dioxide and other greenhouse
gases (GHGs) from countries in Central and Eastern Europe will remain well below the equivalent
marginal costs for Western Europe for many years. Since greenhouse warming is the archetypal example
of damage caused to a "global commons,” common concerns should focus on the least expensive methods
of reducing GHG emissions in order to achieve the greatest possible reductions with the resources
available. In the European context, West European countries could make the best possible use of their
resources devoted to greenhouse warming by allocating a substantial fraction to accelerating the process
of reducing energy use and carbon emissions from the CEE countries.

6.44 Conservation of bio—diversity. There are a number of existing international and regional
legal agreements that regulate various aspects of the protection and management of biological dwersxty,
either through protection of species or of ecosystems and habitats. The broadest legal instrument is the
convention on Biological Diversity (see Box), signed by over 150 States at the time of UNCED. The
status of biological resources and diversity of species has traditionally been good in the region because
population densities are so much lower than in Western Europe. However, the transition to market
economies together with high levels of pollution in some vulnerable areas are beginning to have a
negative impact.
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Convention on Biological Dlverslty

The main provnsrons of the Conventron call for the followmg ectrons to be taken by States

L development of measures for conservatron and sustamable use, mcludmg natnonal strategles, ptans
: ;7 and programmes and mtegratron into relevant sectoral and crose-sectorat plans, programmes.'
_ - policies; ST
o . identification and monltormg of nmportant
-~ Vimpacts; : :
® U lintgity conservation through a vanety of means, : of protected areas. '

Rk protection of ecosystems and habitats; appropnate management practrces, leguslataon and financial
S SUppOrt;. ex-§itu conservation ‘through @ -variety of means'to- complement in-situ. conservation;

e i..gustainable use of ‘components “of - brologncal diversrty, i'ncludmg through "mtegration ‘of these

; R .concerns into national decision 'making, managernent and cuetomery use,

e . ... adoption of economically and" socially sound incentive measures;. . '
‘@ 'ggtablishment and maintenance “of ‘programmes for research and. trammg n rdentrfrcat:on
conservation and sustainable use; promotion of public educatlon and awareness-‘ .
# . introduction of appropriate procedures for envnronmental rmpact assessment and measures for
S Linimizing adverse impacts; : -
RN AR stipulation of conditions regulating: a vanetv of aspects, includmg aecess to genetrc resourceS'

-ACCess to and transfer of technology: exchange of information; technical and scientific cooperation;
“the handling of biotechnology and dlstnbutron of its beneﬂts fmancral resources and mechamsms,
relatronshrp to other Conventrons. S S - o : C

For a hst of sngnatones in Central and Eastem Europe see Annex 8 '_ '

6.45

There are various suggestions for immediate actions that can be undertaken to allow

countries to fulfil their commitments under the Conventions as well as setting in place the necessary
support structures to protect species and habitats. These should be taken in conjunction with the measures
discussed in Chapter V as well as the actions in the report on Nature Protection before the Ministers.

They include:

complete inventories of biological resources;

build up the institutional and human resources required to assess and
manage biological resources;

revise national legislation to conform with the provisions of the
Convention on Biological Diversity;

prepare national strategies for the conservation of biological
resources and implementation of the Convention,

w
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Management of Toxic Chemicals and Hazardous Wastes

6.46 The concern here is not only toxic chemicals originating in commerce, services, agriculture
as well as small to large scale industry, but also radioactive substances linked to energy generation,
research and medicine and for military purposes. While these activities are primarily of national concern,
they become issues for regional or even global attention in the case of accidents and transport, when they
can have serious transboundary effects. Various international agreements regulate the management and
transport of hazardous substances, including the 1957 European Agreement Concerning the International
Carriage of Dangerous Goods by Road (ADR, as amended), the 1986 Convention on Early Notification
of a Nuclear Accident; 1986 Convention on Assistance in the Case of a Nuclear Accident or Radiological
Emergency; the 1989 Convention on the Control of Transboundary Movements of Hazardous Wastes
(Basel Convention) (see Box); the 1992 ECE Convention on the Transboundary Effects of Industrial
Accidents.

-The Basel Convention S

: The Basel Conventuon on the Control of Transboundary Movements of Hazardous Wastes and therr Dusposal
“’was adopted on 22 March 1989 and entered into effect on’'S May 1992: The main provrsrons of the
.-.-"--'Conventron call for the fo!lowmg actrons to. be taken by States i

- ] Efmforrnatnon exchange wrth other Partles on waste exports and |mports. through desrgnated natronal_
Lo iadthonities) ' |
e

“-prohibition of waste exports to countnes that are not Partres or to Partres that have not expressly
cpduthorized importy ol e .

. licensing and supervision of persons transportmg, or dnsposrng of, wastes, S ' 2
“+-packaging, tabelling and transport of wastes in accordance with international rules and Standards

- caoperation in envrronmentally sound management ‘of wastes; i
' utual rnformatson in case_of accldents ocournng dunng transboundary movement of wastes, o

For a lrst of Partnes and Srgnatones in. Central and Eastern Europe see Annex 8

6.47 Changes in governance in the region have important implications for the management of
hazardous substances. Of particular concern is the rapid loosening of state controls that could result in
unregulated transport of hazardous substances across borders.

6.48 Immediate actions could be directed to:

L assessment of the state of industrial plants and activities that generate
hazardous wastes as well as the related disposal and transport
facilities;

L] improvement of safety measures, including through institutional,

technological, managerial systems and equipment;
L strengthen the institutional and technical capacity to comply with the
provisions of the Basel Convention.
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VII. IMPLEMENTATION, COST AND FINANCING IMPLICATIONS -- NATIONAL
AND INTERNATIONAL PERSPECTIVES

The Action Programme establishes a partnership between Eastern and Western countries, CEE countries would
undertake essential policy and institutional reforms, while Western governments and international institutions would
provide technical assistance to support these reforms, and contribute toward the implementation of priority projects.
The various partners must re-examine their policies and programs in light of the Action Programme. Governments -
- not just environment ministries -- should actively support this process. Inter-ministerial task forces may be useful
instruments for this purpose.

Discussions have been initiated 1o reinforce the partnership under the Action Programme through one or several
donor-supported project preparation facilities. These would provide the necessary initial funding to help identify
high priority environmental investments in accordance with the Action Programme and to advance such proposals
rapidly to the stage where they can be financed either by CEE countries themselves, or in combination with bilateral
or multilateral support.

Policy Reform

Strengthening Institutional Capacity
Assistance prior to Investment
Financing Investment

Strengthened Coordination

Informal Sectors

Review of Implementation

7.1 This chapter presents possible mechanisms, and issues which need to be addressed, to
implement the Environmental Action Programme (EAP). In accordance with the objectives of the EAP,
implementation will require a mix of policy, institutional and invesrment actions. By establishing a
consensus within and between countries of East and West, the EAP provides a basis for an evolving
partnership to tackle the most urgent environmental problems in the CEE region. CEE countries would
undertake essential policy and institutional reforms, while western governments and international
institutions would provide technical assistance to support these reforms, and contribute toward
implementation of priority projects. This requires the various partners to re-examine their policies and
programs in light of the EAP, Working in this way, limited resources can be used most efficiently, and
a greater degree of environmental protection secured than otherwise would be the case.

7.2 The EAP has not been developed in a vacuum. Many CEE countries are actively
developing and implementing environmental policies, albeit under very severe constraints. Western
governments and international institutions have already provided substantial environmental assistance -
about ECU500 million for CEE (this does not take account of assistance to the NIS or loans). Long-term
regional programs are also underway. There is evidence that these various efforts are having a positive
impact on environmental conditions and institutional capacnty The EAP is desngned to reinforce and help
to target these efforts.

7.3 In identifying possible implementation mechanisms, this chapter generally stops short of
proposing specific institutional arrangements. These must be the subject of inter-governmental discussions
to be carried out up to, and during, the Lucerne Conference. Rather, this chapter is intended to facilitate
such discussions and to help ensure that the Conference can agree on practical actions which will result
in significant environmental improvements in the most critically affected regions of CEE.
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Policy Reform

7.4 CEE countries should be invited to review their existing environmental policies and
strategies, or to develop new ones, in light of the EAP. As stressed in the EAP, these strategies and
policies should aim to integrate environmental considerations into the process of economic restructuring.
The key elements that need to be considered are summarized in Annex 12,

1.5 It is essential that national strategies are developed and adopted by governments as a whole,
and pot just by Environment Ministries. A realistic national strategy should address strategically
important market reforms such as privatisation and tax reform and should involve all those sectors that
exert the greatest pressures on the environment; in particular energy, industry, transport and agriculture,
An adequate policy and institutional framework is essential to attract and target scarce investment
resources. The establishment of an inter-ministerial committee provides one mechanism for developing
a national environmental strategy.

7.6 Developing cross-sectoral environmental strategies will place a new and difficult burden
on Environment Ministries in CEE, which are struggling to develop and implement policy in the
traditional environmental sectors. Western governments should share their experience of environmental
management with CEE countries and actively support the process of policy reform. As described in
earlier chapters, priority should be given to introducing market-based reforms, and removing distortions,
S0 as to promote simultaneously economic efficiency and environmental improvement -- "win - win"
strategies.

7.9 The specific type of assistance which is most urgently needed will vary according to the
circumstances of individual countries. The secondment of western experts by bilateral donors to work
in Central and Eastern European Environment Ministries (and CEE country experts in western
institutions) is one particularly effective mechanism. Such secondments would be especially useful for
cross-sectoral issues, and for designing effective legislation and implementation procedures. ' Assistance
to upgrade economic analysis and other techniques to support decision-making is also a priority.

7.8 Better use could be made of multilateral channels to share experience and know-how. The
Regional Environment Center could provide a particularly useful role in this regard. Moreover, well-
organized, results-oriented international meetings can provide a forum for dialogue on experience gained
by western governments with a range of policy alternatives. They can also provide a useful networking
function. Western governments should ensure that appropriate experts attend meetings designed to share
experience East/West. As implementation of the EAP proceeds, it will become increasingly important to
provide for effective exchange of experience among CEE countries. The Regional Environment Centre
for CEE in Budapest could facilitate this process. A more effective mechanism linked to the
implementation of the EAP is needed to establish priorities, coordinate and disseminate information about
meetings. Related to this is the need for more systematic arrangements for providing financial support
for CEE experts participating in such meetings. A number of countries have expressed an interest to
provide such support.

7.9 Finally the strengthening of the tools and mechanisms for pan-European co-operation
developed within the UN-ECE framework will support some important objectives of the Environmental
Action Programme. OECD activities designed to promote the integration of environmental considerations
into the process of economic restructuring will also contribute to this goal.

b
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Strengthening Institutional Capacity

7.10 Strengthening institutional capacity is closely linked to policy and regulatory reform. It
is also critical for project preparation and implementation, which is addressed in the following sections.
While strengthened capacity is needed to establish effective legislative and regulatory frameworks and for
enforcement, Environmental Impact Assessment, environmental auditing and other issues, two areas are
singled out for attention here: building local environmental management capacity, and education and
training.

7.11 Building local environmental management capacity. Decentralization is an integral
element of the transition process. Building up a local environmental management capacity and establishing
appropriate coordination mechanisms are priorities. CEE countries should

@ clarify roles and responsibilities for environmental management
among national, regional and local levels;

(ii)  strengthen inter-municipal cooperation to address environmental
problems and overcome administrative fragmentation;

(ili) increase efficiency of municipal environmental services with
significant environment impact such as water, district heating, solid
waste management and urban transport;

(iv)  strengthen environmental planning, project preparation and financial
management capacity at local level.

7.12 Donors should suppbft these efforts and, in particular, strengthen decentralized cooperation
mechanisms (e.g. programming meetings involving decision-makers at all levels), and provide assistance
in integrated environmental management and project implementation.

7.13 Education and Training. A broadly based effort is needed to develop environmental
training programs and to introduce an environmental dimension into other training programs with
environmental implications. However, three priority actions have been identified:

@ design and implement educational training programs for high-level
decision-makers at national and local levels, in close collaboration
with local institutions. Training programs should be supported by
voluntary contributions from donors, with CEE countries providing
the on-site organization and support.

(ii) establish a network of national institutions most directly involved in
environment training in CEE countries. The purpose of the network
would be to promote exchange of .information between those
institutions and their counterparts in other countries, and with
external financial partners.

(iii)  all bilateral and multilateral assistance projects having a direct
impact on the environment should include environmental training
elements. The development of guidelines for this purpose would be
useful.
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Western governments should also support education and training programs developed by the informal
sectors for their counterparts in CEE.

Assistance prior to Investment

7.14 Project Preparation. Feasibility studies are essential before major investments can be
made. While many feasibility studies have been carried out in CEE countries they have frequently not
led to investment. This is generating increased skepticism about the value of such studies in both donor
and CEE countries.

The following steps should be taken to address this problem;

L) from the outset, donors should consult and agree with the local
partner on the objectives of the study. Policy reforms or structural
changes that affect the viability of the proposed project should be
clearly specified.

L commitments to policy reform and structural change that affect the
viability of a project should be clearly specified.

L feasibility studies should be better designed. The terms of reference
of such studies should address not only the technical case for
investment, but also the often neglected financial and institutional
requirements for implementing the project over time. Donors should
involve international financial institutions when preparing terms of
reference.,

] related to this, greater use should be made of local expertise. Not
only would this help to develop local skills, it can also provide a
better understanding of local circumstances and be more cost-
effective then using experts from donor countries. To make
progress in this direction, some donors will have to address the
problem of tied aid.

7.15 Project Preparation Facility. [add text on the functions of a Project Preparation Facility.]
The PHARE programme of the CEC has established a Project and Investment Preparation Facility which
is designed to provide support mainly for the following activities:

. assessment of project suitability using the EAP’s criteria

L] pre-investment studies

L] feasibility studies

] financial coordination and preparation of co-financing arrangements
7.16 This CEC Facility is arousing considerable interest, andv it has been suggested that a
proposal should be tabled at Lucerne for establishing some kind of multilateral facility for preparing

projects as soon as possible that meet the criteria of the EAP. Furthermore, several other countries and
institutions have indicated their interest in establishing such Facilities, and various institutional and



14

Fx

Implementation and Financing VII-5

management options are under discussion. In these discussions, account should be taken of similar
arrangements under consideration in other regional institutions and programs.

The Project Preparation Facilities to be established in preparation for the Lucerne Conference should
concentrate on three tasks:

L] to select projects from those put forward by CEE countries
according to the criteria laid down in the EAP

L] to institute feasibility studies (or upgrade existing studies)

L] to put together assistance and investment packages for urgent
projects with significant environmental benefits which are less
financially viable

7.17 Project Portfolio. An initial Project Portfolio would be prepared of projects coming out
of the soon to be completed investment study, as well as projects proposed by CEE countries themselves.
The latter would undergo a screening procedure (still to be developed) to ensure consistency with the
EAP. The purpose of the Project Portfolio is to facilitate bilateral cooperative arrangements at Lucerne
and in the follow-up to the Conference. The Project Portfolio and the Project Preparation Facility would
be closely interrelated.

Financing Investment

7.18 The main bulk of resources required to improve environmental conditions in CEEs must
come from the countries themselves. External assistance nevertheless can play an important catalytic role.
Bilateral and multilateral donors should cooperate together and with CEE countries to implement priority
projects emerging from the EAP. CEE countries, with assistance from western donors, should enhance
their capacity to attract and effectively use external assistance.

7.19 There are three main sources of local finance: government funds; self financing (eg by
enterprises or municipalities); and bank credit.

7.20 Difficulties in raising revenues, combined with continuing growth of expenditures, have
resuited in severe budgetary difficulties in CEE countries. As a result

)] there is a scarcity of local counterpart funding required by some
donors and international financial institutions to finance their
projects;

(i)  governments are unable or unwilling to provide the sovereign
guarantees which most environmental loans would require; and

(iii)  the capital investment budgets are under increasing pressure as
budgets are reduced and the share of current expenditure rises.

7.21 The financial sector in most CEE countries is still very weak, with limited opportunities
to use local capital markets, innovative local financing instruments or long-term financing. The capacity -
for financial intermediation needs to be strengthened in CEE countries, through the development of local
banks and, in appropriate cases, through specific institutions. However, this will take time.
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7.22 In the short-term, this leads to three conclusions. First, projects supported by appropriate
cost-recovery mechanisms can be financed most readily. The.classic example in this category is
environmental infrastructure financed by user charges. However, even here there can be important social
and political constraints associated with the imposition of high charges, and there may be opportunities
for private sector participation.

7.23 Second, earmarked environmental funds which have been established'in a number of CEE’s
are likely to provide an important source of finance. National and regional funds accounted for more
than 40 per cent of environmental investments in Poland in 1991. The PHARE programme has agreed
to provide financial support to environmental funds in Poland and Hungary. However, views on the use
of earmarked environmental funds differ, particularly on their efficiency in the long run, and it would
be useful to review experience and develop guidance on the role of such funds in the transition period,
OECD has been requested to examine this matter.

7.24 Third, since there are many environmental projects which cannot be supported by cost
recovery mechanisms, there is an urgent need to develop innovative financing mechanisms. The urgency
is underlined by the fact that many of the priority projects which are likely to arise in implementing the
EAP will fall into this category; for example, projects in the industrial sector. The project preparation
facility currently under discussion could provide one mechanismm for developing co-financing
arrangements. Clearly one or more mechanisms are needed which would facilitate the preparation of
financing packages by CEEs and donors involving different combinations of grants, loans, equity
investment from the private or public sector and local counterpart funds. "Debt for Environment” swaps
provide another possible source of finance.

7.25 Special attention should be given in this context to financing regional programs and
projects. Where projects are proposed as part of a comprehensive policy of reducing regional
environmental damage, financing could become available as part of regional efforts. The preparation of
project proposals where the incremental transboundary cost is clearly identified would facilitate this effort.

71.26 Program Management. Investment and technical assistance programs should be managed
by CEE countries. However, at present, the ability of many CEE countries to absorb assistance is limited
by a variety of factors. This problem is exacerbated by institutional and management differences between
donors and recipients. Moreover, different management practices among donors place an additional
burden on often overstretched recipients. Donors should review their procedural arrangements and
consider how they can harmonize their requirements to minimize the burden on recipient countries.

1.2 Donors should provide support to enable local institutions to undertake project and program
management effectively. Recipients should make every effort to ensure stability and continuity for
institutional arrangements and personnel. Programs should be undertaken in an integrated manner in
support of long term country and regional strategies, not as an aggregation of individual projects.
Effective program and project management procedures should be established.

7.28 Sources of Funds. As pointed out at the outset, the vast majority of financing for
environmental investments comes from CEE countries themselves. Even where there is an international
financial contribution, donors and financial institutions usually expect that countries will meet the local
costs out of their own resources. In contrast to the practices common under central planning (see chapter
IV), donors expect that a project not only be well prepared prior to initiating funding discussions, but
above all that the project implementing agency can demonstrate up-front that sufficient resources are
available to ensure the economic sustainability of the proposed project.

7.29 The principal domestic resources to support environmental activities include:
L] allocations from national or local budgets,

| Y
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L] various incentives (income and other tax incentives, conversion of
sunk capital, exemptions from duties, etc.),

L earmarked funds, including user charges, pollution fees and fines,
permits and environmental taxes,

L local banks, or

L partial or full state guarantees
For any of these mechanisms to function, strenuous efforts are called for from all*parties involved to
strengthen the local financial system, and to provide the necessary training.

7.30 External resources are available in the form of grants or concessional loans (e.g., from the
EC Commission, bilateral donors, export credit agencies), or loans (e.g. from international financial
institutions, international commercial banks), or equity investments as part of direct foreign investment.
It is proposed that, as part of developing the notion of one or more project preparation facilities, a
detailed manual be prepared that would provide useful information for CEE countries and project
managers on financing and procurement procedures. Such a manual could build on the work already
completed as part of the preparations for the March 1993 Conference on Resource Mobilization of the
Baltic Sea Environment Programme.

Financing Environmental Protection in the Russian ngq_rat_ipn

‘In the last three years,  the 'Russian

Federation has been establishing a system for
financing environmental improvernents which
does not rely upon transfers from the

~government budget. Ecological Funds have

been set up at federal, provincial (oblast),
and local levels to channel resources to
programs of environmental protection, nature
conservation, scientific studies, technological

‘development and compensation - for :the

health damage caused by pollution.. - -

These Funds rely primarily upon the revenue

generated by pollution charges (both fees
and fines), waste disposal fees, and other

payments made to compensate for the =

environmental consequences of past actions
by enterprises and other organizations.

They ‘are ‘empowered to invest in the ~
development of  environmentally-sound

technologies or . in . enterprises’  with
appropriate environmental objectives. They

-.are. also permitted to ‘receive grants of .
foreign exchange or. other assistance from

foreign donors to fund the foreign exchange
costs of their activities.

" ltis envisaged that the Ecological Funds will
- receive at least 80-80 billion rubles from
-pollution charges in 1993 - équivalent to

US$1.30 million at an exchange rate of US4%1
= 650 rubles. This revenue should rise
rapidly as pollution charges are increased in
real terms, though the steep decline in the
output of heavy industries such as metallurgy
and chemicals will reduce the sums received
by the Funds.

Business participation. One of the most important changes in funding environmental

expenditures which must be made is the shift of funding from public to private investments. As stated
already, good regulatory guidelines and enforcement provisions are needed. Economically viable (but
environmentally unsound) businesses should internalize their environmental costs. The banking system,
currently overwhelmed with bad debt management, is not positioned at this stage to identify viable
enterprises and facilitate environmental investments by these enterprises. Banking personnel should be
trained in assessing potential environmental liabilities in enterprises applying for credit. Explicit
guidelines to aid the banking system in this task are needed.
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Strengthened Coordination

7.32 Simple, effective coordination can support program management by CEE countries,
Currently the G-24 (for central European countries, the Baltic states, and Balkan countries) and the
Country Consultative Groups (for the Newly Independent States of the former Soviet Union) play
coordination roles. The key functions of coordination should be:

] to monitor whether priority issues are being addressed in investment
and technical assistance programs;

] to stimulate corrective actions when priority needs are not being
addressed;

L to put CEE countries with a particular need for assistance in touch
with potential providers of assistance;

] to help avoid duplication of effort by collecting and effectively
disseminating information on assistance activities;

L to review and share experience gained, both by donors and
recipients.
7.33 Governments need to consider what coordination arrangements would be most appropriate

in connection with the Environmental Action Programme (though coordination issues will involve other
intergovernmental forums besides the Conference and must also be considered in the overall framework
of follow-up to the Lucerne Conference). This need arises from the scope of the EAP, which covers all
central and eastern European countries -- including (some) of the NIS — while the general coordination
mechanisms (the G-24 and the Country Consultative Groups) are separated. Related to this are the roles
to be played by the project assistance databases managed by the G-24, OECD, and UN-ECE.
Clarification of this issue also might provide donors and recipients with a further incentive to provide
information on projects in a more timely and comprehensive manner than hitherto.

Informal Sectors

7.34 The informal sectors and the public more generally must be considered as partners in the
effort to improve environmental conditions in CEE’s. In this regard it is essential that CEE governments
provide clear "rules-of-the-game" for the private sector. Western industry leaders have frequently argued
that, clear, transparent, and predictable environmental requirements are needed in order to attract foreign
investment and remove uncertainty for business. Lowering environmental standards, in itself, will not
help to attract investment from modern, environmentally responsible enterprises. In developing national
strategies, priority should be given to clarifying environmental liability issues and establishing appropriate
EIA procedures. Western donors should support the development of the local environmental services
sector. :

1.35 The Budapest Guiding Principles on Environment, Industry and Investment Decisions in
Central and Eastern Europe provide guidance to companies concerning the environmental dimension of
investment. Efforts by trade associations and companies to follow these Guiding Principles would
facilitate the transfer of technology and know-how in an environmentally responsible manner. The
country-specific Investors’ Environmental Guidelines, prepared by EC/EBRD will provide information
on local environmental policies and regulations.
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7.36 CEE governments should consider establishing an obligation on enterprises to assign
responsibility for environmental affairs to one individual together with an environmental auditing and
reporting obligation.

7.37 Consideration of how the EAP might be applied in CEE countries should involve the
public. NGOs can help to initiate wider discussion of the EAP, for example, through roundtables
involving government, community and business organizations. In addition, the activity to promote public
participation proposed as one of the initial elements in the pan-European Environmental Programme
would help to facilitate many of the key objectives of the EAP.

Review of Implementation

7.38 Mechanisms for reviewing implementation of the EAP will be closely linked to the
arrangements (including timing) agreed as a follow-up to the "Environment for Europe” process. In
addition to some of the activities identified under "Coordination”, elements that could facilitate review
of the EAP’s implementation include:

] All countries concerned could be invited to report periodically on
implementation of the EAP [guided by the key elements of national
strategies set out in Annex 12]. Some NGOs have also expressed
an interest to contribute to this effort.

L Environmental Performance Reviews, one of the initial elements
proposed for inclusion in the Pan-European Environment
Programme, could play a significant role in this respect.

L In monitoring the State of the Environment in Europe, the future
European Environment Agency should take account of environmental
trends in "hot spots” or critical regions identified in the EAP and
national strategies.

] The results achieved by a Project Preparation Facility will require
joint review.

° Some arrangement is needed whereby the EAP will function as a
“living document”, elaborating key elements of the strategy and
providing feedback on the original strategy.
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SUMMARY OF HUMAN HEALTH PROBLEMS
IN BULGARIA, CZECHOSLOVAKIA, HUNGARY, POLAND, LATVIA, LITHUANIA,
ESTONIA, ROMANIA, BELARUS, UKRAINE, AND EUROPEAN RUSSIA

This summary outlines those environmental health problems in Central and Eastern Europe
for which reasonably credible epidemiologic data are available. It is meant to be a comprehensive
summary (except in the case of Russia), but there are obstacles to achieving this goal. Health outcomes
in the various regions with similar chemical exposure problems have not necessarily been investigated
to an equal degree, and different methodologies of varying credibility have been used. This is
particularly a problem for chronic and multifactorial diseases which require advanced epidemiologic
methods that are not commonly used in Eastern Europe. Thus, the following summary draws attention
to those chemical exposure problems which have been adequately studied, but does not mean to imply
that other, well recognized episodes of environmental pollution or degradation have not led to human
health problems.

The problems described here are primarily the result of exposures to lead in air and soil,
airborne dust, sulfur dioxide and other gases,' and nitrate in water.

1. Places where there is a problem with overexposure to lead among
children (37 locations in 7 countries):

This problem is important because it may lead to neurobehavioral deficits which
will have long term effects on children’s educational attainment. Evidence of
neurobehavioral deficits among exposed children has been found in several of the
following places:

(@) Poland. Katowice Wojewodship -- Szopienice,
Miasteczko, Zyglin, Lubowice, Zabrza, Toszek,
Bytom, Bojszow, Brzeziny, and Brzozowice.

Legnica-Glogow area -- near copper smelters
(note: quality control problems with blood
lead data).

(b) CSFR. Central Bohemia -- Pribram (note: quality
control problems with blood lead data).

(©) Hungary. Inner Budapest, Romhany, Szolnok.

1/ There is a need to carefully review the places with environmental health problems due to airbome exposures to evaluate

the relative importance of gaseous exposures in the absence of dust.
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) Bulgaria. Plovdiv, Asenovgrad, Kuklen, Kurdzhali
(results of lead studies of adults in Voden,
Kremikovtsi, Jana and Pernik imply that there are
probably overexposures to children, too).

(e Romania. Bucharest, Copsa Mica, Baia Mare
(probable).

(  Russia (European).? St. Petersburg, Berezniki, -
Podolsk, Yaroslavi, Samara, Nizhnyy Novgorod,
Ulyanovsk, Rostov-na-Dony, Kursk, Astrakhan.

(g) Ukraine. Konstantinovka (probable).

2. Places where there are documented associations between acute
respiratory diseases (sinusitis, pharyngitis, bronchitis and
laryngitis) and air pollution (46 locations in 10 countries):

(a) Poland. Krakdw.

(b) CSFR, Slovakia -- Bratislava.

Central Bohemia — Neratovice, Kralupy.
North Bohemia - Usti nad Labem, Teplice, Most, Chomutov, Decin,

(c) Hungary. Dorog, Ajka.

(d) Bulgaria. Ruse, Vratsa, Devnya, Srednogorie,
Krekikovtsi, Asenovgrad, Shvistov, Dimitrovgrad,

Sofia, Gabrovo, Varna, Kameno, Burgas.

(¢)  Estonia. Narva/Kohtla-Jarve/Sillamae area, Kunda.

(f) Lithuania. Jonava, Kaunas.

(g)  Latvia. Olaine.

(h) Romania. Slatina, Baia Mare, Tasca, Sendreni-
Galati, Savinest, Suceava, Hunedoara, Mintia, Otelul

Rasu, Navodari, Remicu-Vilcea.

@) Russia (European). Arkhangelsk, Berezniki,
Voskresensk, Cheboksary, St. Petersburg.

2/ This and the following information on European Russia is preliminary and subject to verification.
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®

Ukraine. Zaporozhye.

3. Places where there are documented associations between chronic
respiratory diseases (chronic bronchitis/emphysema and asthma)
and air pollution (29 locations in 9 countries):

(a) Poland. Regional association between SO, levels and
chronic bronchitis and asthma rates throughout the
country; also found specifically within Krakéw.

(b)  CSFR. North Bohemia - Usti nad Labem, Teplice,

Most, Chomutov, Decin.

(c)  Hungary. Dorog, Ajka, Nagyteteny (in District 22
of Budapest), Borsod County (especially
Karincbarcika and Miskolc).

(d Bulgaria. Ruse, Razlog, Vratsa, Devnya,
Srednogorie, Plovdiv, Asenovgrad, Kremikovtsi,
Pernik.

(e)  Estonia. Narva/Kohtla-Jarve/Sillamae area, Kunda,

) Lithuania. Jonava, Kaunas.

(g) Latvia. Olaine,

(h) Russia (European). Sterlitamak, Ufa, Chaykovskiy (Perm
oblast).

) Romania. Turda, Copsa Mica.

4. Places where there is reasonably strong evidence of a connection

between excess infant and lung cancer mortality and air pollution
(8 locations in 3 countries):

(a)

(b)

Poland. Katowice -- infant mortality in areas with
the highest dust levels.

Krakéw -- Lung cancer in relation to community exposures
to steel mill emissions.

CSFR. Czech Republic - infant mortality (especially
post-neonatal respiratory mortality) in regions with-
the highest dust and SO, levels.

Annex 1 Page 3
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(© Russia (European). Berezniki, Nizhnyy Novgorod,
Dzerzhinsk, St. Petersburg, Lipetsk.

NB: Other places where correlations between air pollution and adult mortality
and/or cancer incidence are likely valid, but require further investigation, include
the mining districts of North Bohemia (lung cancer, all cancer, total mortality), the
most polluted districts of Central Bohemia (total mortality), Ziar nad Hronom
region of Slovakia (total mortality), Lédz (total mortality) and the mining district
of southern Bulgaria (lung cancer).

5. Places where there are documented associations between
abnormal physiological development and air pollution (18 locations
in 7 countries):

(a) Poland. Krakéw -- reduced pulmonary function
among adult males exposed to acid rain emissions.

Katowice -- average hemoglobin levels among
mothers and children reduced by about 20%
below normal.

(®)  CSFR. Czech Republic -- rates of low birth weight
are increased in the regions with the highest levels of
dust and SO,.

Central Bohemia

- increased rates of "small for gestational age" babies in the
regions with worst environmental quality.

-- reduced pulmonary, hematological, and immune function in
children from most air polluted areas.

Mining Districts of Bohemia
- reduced hematological and immune function in children,
- delayed bone maturation in children.

Teplice and Usti nad Labem, North Bohemia
- increased rates of congenital anomalies.

(¢) Hungary. Nagyteteny — anemia among children.
Ajka -- reduced pulmonary function among children.

(d) Bulgaria. Dimitrovgrad -- reduced pulmonary
function and reduced growth rates among children.
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(e) Estonia. Narva/Kohtla-Jarve/Sillamae area --
reduced hematological and immune function in
children.

Kehra -- reduced pulmonary function among children.

6] Romania. Slatina, Copsa Mica, Turda -- reduced
pulmonary function among children.

Copsa Mica, Baia Mare -- growth retardation.

(20  Ukraine. Mariupol, Zaporozhye -- increased rates of
congenital anomalies.

Places where nitrates in drinking water are widespread, requiring
water replacement to protect newborns against
methemoglobinemia (Widespread in 6 countries):

Methemoglobinemia is a form of chemical asphyxia wherein the

oxygen carrying capacity of the blood is chemically inhibited by
nitrates:

@) CSFR. Slovakia -- widespread problem.

(b)  Hungary. Borsod County -- widespread problem.

(©) Bulgaria. Districts of Haskovo, Burgas, Varna, Razgrad
and Lovech -- widespread problem. Also in Stara Zagora,

Pazardgik Targovichte.

(d)  Belarus. Brest, Gomel, Grodno, Vitebsk, Minsk,
Mogibv oblasts.

(e) Lithuania. One-third of country covered by water
replacement program for pregnant women.

® Romania. Widespread problem throughout the
country.

Places with problems with arsenic:

(a) CSFR. Ziar nad Hronom, Slovakia -- increased rates

of non-melanoma skin cancer and hearing loss in
children downwind.

Annex 1 Page 5
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(b)  Hungary. Békés County -- high levels of arsenic in
the water supply, with evidence of arsenic-related skin
conditions and intestinal colic among children, as well
as a possibility of increased rates of stillbirths and
spontaneous abortions.

(c¢)  Bulgaria. Srednogorie — increased levels of arsenic
in surface water and in the soil.

(d) Romania. Arad-Lipora-Ineu districts -- area is
contiguous with Bekes County, Hungary. High rates
of skin cancer have been found here.

(e) Russia (European). Cherepovets, Kamensk-Shakhtinskiy
(Rostov  oblast), Tyrnaua (Kabardino-Balkariya),
Vladikavkaz.

Other Health Effects of Contaminated Drinking Water Supplies:

(a) Latvia. Riga - large waterborne hepatitis A outbreak

Jelgava -- large milk-borne dysentery outbreak based on
contaminated water supply.

) Romania. -- carcinogenic substances exceeding
standards have been measured in water samples from
32 of 41 districts in the country.

-- chlorinated pesticides found in many water
supplies around the country.

(c) Russia (European). Sankt-Peterburg, Murmansk, Volograd,
Kurgan, Novgorod oblast, Mordovian Republic.

Places with other problems:

(@)  Poland. Krakéw -- ongoing problems with fluorosis
near an aluminum smelter.

Turow, Silesia -- high prevalence of methemoglobinemia near
lignite power plant.

() CSFR. Michalovce, Slovakia -- PCB exposures, with
mini-epidemic of Potter’s Syndrome (congenital
agenesis of kidneys) in the late 1970s.
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(¢) Belarus. Gomel oblast - thyroid cancer in children
following Chernobyl,

(d) Estonia. Widespread beach closures to protect
against the spread of infectious disease.

(¢)  Latvia. Water supply in Daugavpils closed twice in
the last two years to protect against chemical spills
upstream on the Daugava River in Belarus.

Brocenai -- large-scale community asbestos exposure.

Leipaja -- multiple concerns from electromagnetic
radiation from radar stations.

Olaine -- disordered immune function in
adults.

3] Romania. Several towns/cities with high airborne
asbestos levels.

Suceava -- neurological symptoms in children exposed to
carbon disulfide.

(g Russia (European). Kalingrad, Novgorod, Lepetsk,
Syktyrkar, Kandalaksha, Cherepovets -- high airborne
benzo(a)pyrene levels.

Dierzhinsk‘, Serpukhov -- High levels of polychlorobiphenyls
in air, soil, water, vegetation, and breast milk.

Ufa, Shchelkovo, Chapayevsk, Dzerzhinsk, Moscow,
Murmansk -- high concentrations of dioxin in the soil on
grounds of industrial plants and in the ashes of waste
incinerators.

(h)  Ukraine. Thyroid cancer in 3 contaminated areas of
Ukraine following the Chernobyl accident.

The information collected and evaluated from nine CEE countries provides the following
overall picture:

Poland -- The predominant environmental health threat in Poland is the
regional hot spot in the Katowice-Krakéw area. Threats to human health
are mostly due to airborne exposures, and secondarily to deposition of
metals (especially lead) in soil. Widespread water pollution has not been
shown to be a significant risk to health at this time, presumably because
there is a tradition of not using tap water for drinking.
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Czech Republic -- Air pollution in the mining districts of Northern Bohemia
forms a regional hot spot, which is the primary source of environmental
health problems. There are smaller areas of concern in industrial areas of
Central Bohemia and Moravia, as well as in Prague. As in Poland, water
pollution is not a major current concern with respect to humnan disease.

Slovak Republic — The pattern in the Slovak Republic is different from
Poland and the Czech Republic, in that nitrates in drinking water in rural
areas appear to be a significant problem. In addition, there are human
health problems associated with air pollution from specific plants in a
handful of specific locations.

Hungary -- In Hungary, areas with human health problems in relation to the
environment tend to be old industrial areas with a confluence of airborne
pollution sources, such as Borsod County and the industrial areas of
Budapest, or areas with a single major point source, such as Ajka.
Waterborne exposures to nitrates are important as well in Borsod County,
and there are problems with naturally-occurring arsenic in water in Békés
County.

Bulgaria — The pattern in Bulgaria is similar to Hungary with a mixture of
single and multiple point sources of air pollution predominating. However,
the number of areas with documented associations between air pollution and
human health outcomes is much larger in Bulgaria than in Hungary. Nitrate
pollution of water is a widespread problem, affecting drinking water
supplies in rural areas throughout the Western part of the country.

Romania -- Most of the air potlution related problems in Romania are due
to intense exposures from single point sources. These tend to be clustered
in certain parts of the country, especially in the area of Transylvania near
Cluj. Nitrate pollution is common in 38 of 41 districts of the country.

Baltic Countries — Aside from prodigious dust emissions from a cement
plant in Kunda, Estonia, and a small number of other local concerns, air
pollution problems in the Baltic Countries tend to have less health
significance than in other parts of Central and Eastern Europe. Instead,
problems with water pollution have come to the fore. Rural Lithuania has
problems with nitrates which are of human health significance. Riga has
had an epidemic of waterborne hepatitis A as a result of a temporary lack
of coagulant to treat drinking water from the Daugava River. All three
countries have had to close beaches in recent years to prevent the spread of
infectious diseases due to inadequate sewage treatment in adjacent
settlements.

European Russia -- Russia’s size and tremendous diversity impose
significant obstacles to generalization. The task is made more difficult by
the fact that relevant information has, according to one estimate, been
generated by more than 100 different institutes around the country. A
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preliminary assessment suggests that industrial facilities are the most
important soutces of air pollution, causing respiratory and developmental
problems in urban and industrial locations in European Russia. Chief
among these are chemical plants, which emit organic vapors and irritant
gases, and petroleum refineries, which emit polycyclic aromatic
hydrocarbons (PAH). As in other parts of Central and Eastern Europe,
emissions of lead from lead smelters, lead-cadmium battery plants, and
storage battery factories hiave been linked with high blood levels in children
living in the vicinity of the plants. Suspended particulate matter is a
concern in many urban areas. Finally, there is concern about exposures to
ionizing radiation in communities adjacent to military-industrial facilities.
As in other countries in the region, it appears that elevated nitrate levels in
drinking water may be a widespread problem. Arsenic, pesticides, and
petroleum products may also be contaminating drinking water in some
places.

Annex 1 Page 9
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OCCUPATIONAL HEALTH

A glance at the map of locations of environmental health concern (Annex x) quickly
reveals that there is a high degree of overlap with the areas of industrial concentration in Central and
Eastern Europe. This is not surprising since three of the principal environmental heaith threats are
dust, toxic gases, and lead: all of which are emitted in large degree from industrial sources. To the
extent that these polluting industries affect both the health of the communities in which they are located
and, also, the workers who work there, a remediation strategy which targets environmental health
problems will also be effective in capturing workplaces with significant occupational health problems.
The best example of this is lead smelters, where significant community exposures to children and in-
plant exposures to workers seem to coexist everywhere they have been measured in tandem in Central
and Eastern Europe. However, there are some important exceptions to this general pattern which need
to be carefully considered in the development of the environmental action plan. These include two
types of locations: those where environmental health problems exist in the absence of occupational
health problems and, conversely, those where occupational health problems exist in the absence of
environmental health problems.

In many locations in Central and Eastern Europe stack emissions from industrial
sources are prodigious but in-plant exposures are trivial, or, at least, no worse than would be expected
in comparable facilities in the West. This would appear to be true for many coal-fired power and
heating stations as well as certain cement plants, such as the one in Kunda, Estonia. But the
phenomenon is not confined to these sorts of facilities. In general, the environment inside industrial
facilities, except in Romania, seems to be relatively closer to Western norms than conditions in the
adjacent communities, despite a widespread lack of basic safety equipment and exceedingly lax
enforcement of health and safety regulations. A good example of this is the Nowa Huta steel works
near Krakow. The facility has historically been a principal source of air pollution for Krakow and was
represented to us as a dangerous place to work, since only 13 percent of the workers were said to
retire without a disability. However, our visit to the facility revealed that this statistic distorted the
realities of working conditions in the plant, which were no more threatening than an average North
American steel plant. It turned out that the high rate of disability could best be explained as a
response to the exceedingly generous disability pension benefits that existed for workers in heavy
industry in Poland, rather than the workers’ experience of disability per se.

Routinely reported data on worker absenteeism and occupational disease across Central
and Eastern Europe reveal a pattern which supports these perceptions. Absenteeism rates tend to be
high (probably reflecting benefit-driven behavior), while occupational disease rates tend to be no
higher than in Western countries. This latter statement, however, must be taken with three important
qualifications. First, certain occupational diseases are underdiagnosed and under-recognized in Central
and Eastern Europe. Most important among this group are occupational cancers, which have received
no recognition at all as occupational diseases and very little investigation has been done of them.
Second is the problem of political interference in the reporting of occupational disease. In
Czechoslovakia, a political decision was made in the early 1980s to suppress data on silicosis cases
at the national level. In Romania, financial incentives were exerted on plant physicians to keep the-
number of reported cases of occupational disease below a targeted value on an annual basis.
Anecdotes about less systematic forms of misreporting came out in other countries. Finally, the
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prevalence of the "traditional” occupational chest diseases, silicosis and silicotuberculosis, certainly
is higher among Central and Eastern European workers in exposed occupations than among their
counterparts in the West,

This third qualification of the occupational disease statistics points directly to the nature of many of
those places where there are severe occupational health problems in the absence of environmental
health problems. These tend to be places with heavy workplace dust exposures in the absence of large
scale emissions into the community, in other words, in mines, This generalization would seem to
apply to many underground coal and uranium mines in Central and Eastern Europe. A good example
is found in Pecs, Hungary, where a uranium mine and a coal mine were both in production until
recently. There is currently a mini-epidemic of lung cancer which began among the miners from the
(now defunct) uranium mine, while, at the same time, the coal mine (still operating) has been
producing 100-120 new silicosis cases per year among a workforce of 4100. Nonetheless, community
air quality is not of particular public health concern. Similarly, epidemiologic data for uranium miners
in Czechoslovakia suggest an ongoing lung cancer risk there. To be sure, there are examples of
especially dangerous workplaces, other than mines, in Central and Eastern Europe which do not
coexist with significant community exposures. But, when countries other than Romania are
considered, it is fair to say that a large proportion of the dangerous workplaces that do not lead to
community exposures are in the energy sector, and should become targets of closure or reinvestment
as part of a program of reform in that economic sector.

Romania. As has been hinted at above, Romania is an exception to these general
rules. The former regime there pursued a policy of industrialization despite the human cost. It
provided stunningly generous danger pay to workers in mines, mills, and smelters which were based
on ambient in-plant air quality measurements done periodically by the Centers for Medical Prevention.
The scale of perversity of this incentive cannot be overstated. In many locations throughout Romania
workers have been militantly demanding that dangerous working conditions be maintained in order to
support danger pay which can drive their wage rates to several times the national average. In this
context there appear to be many locations throughout the country with severe occupational health
problems.

® National data indicate that there are approximately 500-600 new
cases of silicosis per year produced in mines and foundries
around the country, of which 10 percent have silicotuberculosis.
The average time from first exposure to disease is short, 15.5
years in the mines around Suceava during the 1980s and 18.4
years in large foundries around the country over the same time
period. The large copper mine near Suceava has a particularly
striking history of silicosis. Of 2700 miners retired with
permanent disability between 1953 and 1982, 61.5 percent had
silicosis. The average age of retirement was less than 40 and 69
percent of these men had less than 10 years of exposure.
Tuberculosis complicates 24 percent of cases. So far, 23 percent
of the deaths among this sample of pensioners has been from
silicosis and the average time from retirement to death has been
approximately 7 years.
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In 1990 there were 246 confirmed cases of one-time exposures to
ionizing radiation of more than 400 millirem in uranium mines
and other workplaces.

Between 1986 and 1990 approximately 3.6 percent of the
workforce, or 51,809 workers, were exposed to carcinogens in
the normal course of their work. In six districts, Olt, Giurgiu,
Bacau, Vaslui, Prahova, and Salaj, more than 10 percent of the
workforce are exposed to carcinogens. The most prevalent
exposures, in descending order, are tars/mineral oils/carbon
black; polycyclic aromatic hydrocarbons; hexavalent chromium;
benzene; asbestos; vinyl chloride; arsenic; naphthylamine and
benzidine; nickel; and epichlorhydrin.

Several workplaces in the vicinity of Bucharest report high levels
of chemical disease. These include the Acumulatorul factory in
Bucharest, which experiences 30-45 cases of lead intoxication per
year; the UREMOAS plant in Bucharest, which produces 15-25
new cases of silicosis per year; the friction materials factory in
Rimnicu Sarat, which produced 30 new cases of asbestosis in
1990; and the synthetic fibers factory in Braila, which produces
30-50 cases of carbon disulfide and sulfuric acid toxicity per
year,

Lead related problems have been studied among workers at the
IMN plant in Copsa Mica, which is said to be cleaner than the
other plant there. Between 1984 and 1989 there have been 61-
103 cases of acute lead poisoning per year (from a workforce of
approximately 3000), based on clinical symptoms of severe
gastric pain. In addition, there have been 113-120 cases of
chronic lead poisoning, based on symptoms of neurasthenia,
constipation, anemia, anorexia, and moderate gastric pain.
Urinary lead samples taken in 1989 showed the following:

Urinary lead level Number of Percentage
(ug/dh) workers
< 80 (normal) 404 13.6
80-150 998 33.6
150-250 1290 43.4
> 250 280 9.4

Not only are these numbers extremely high, but the categories underestimate the
problem because even the category defined here as acceptable would be considered dangerous in the

West.



-

Annex 2 Page 4 ) Occupational Health

® The town of Baia Mare is heavily polluted with lead and other metals due
to two lead smelters in the area, In the Phenix plant there, approximately
25 of 3000 workers per year are removed from work and chelated to
reduce dangerously high body burdens of lead. There are currently 17
cases of lung fibrosis at the plant, primarily among maintenance workers.
It is interesting to note that the official number was three cases until the
December 1989 revolution, when it became possible to report the other
fourteen cases. There are fifteen workers still in the plant who have
arsenic-related polyneuropathies, and twenty others have recently retired
with this condition. The most prevalent complaints are respiratory; with
approximately 100 new cases of acute bronchitis, twenty-five new cases
of chronic bronchitis, and six new cases of asthma per year,

® In Dej, a four year follow up study was done of workers exposed to
carbon disulfide in a plant where the airborne levels ranged from 5-304
milligrams per cubic meter. Of the workers, 85.7 percent were found to
have vegetative symptoms consistent with carbon disulfide poisoning; 70
percent had neurological symptoms; 45 percent had digestive symptoms;
and 67 percent had cardiovascular symptoms. Studies were also carried
out among workers at the artificial fibers plant in Suceava. In 1985, 43
percent were found to have neurological findings consistent with carbon
disulfide exposure, 22 percent with alcohol intolerance, 82 percent with
nerve conduction abnormalities, 48 percent with personality disorders, 4
percent with chromosomal aberrations, and 6 percent of births to female
workers between 1983 to 1987 ended with a congenitally malformed
offspring.

® At the "Bicaz" asbestos cement plant, a special chest x-ray survey of the
workers showed that 15% had evidence of asbestosis.

® At the vinyl chloride plant in Borzesti, a follow-up study of
workers from 1977-87 showed increasing frequencies of
Reynauds phenomenon and acro-osteolysis, which are
characteristic of vinyl chloride exposure. There have also been
increases in hepato-biliary symptoms and changes in liver
function tests consistent with vinyl chloride related pathology.

® In a pesticide manufacturing plant in Borzesti there have been
problems with exposure to simazine/atrazine and carbamates. In
1991, 149 relatively young workers exposed to the azide
pesticides were evaluated. Eighty-eight were found to be
suffering medically significant conditions: 60 percent were
experiencing allergies, 38 percent had endocrine conditions, 22
percent had digestive conditions, 15 percent had cardiovascular
conditions, 10 percent had respiratory conditions, and 5 percent
had reno-genital conditions. Approximately 25 percent had
hematological changes which were deemed to be "pre-leukemic"
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by a hematologist. On two different types of chromosomal
evaluation, 13 percent and 8 percent of exposed workers and 1
percent and 1 percent of controls, respectively, showed a pattern
of damage. Among the workers exposed to carbamates, a
positive correlation was found between the prevalence of nerve
conduction disorders on electromyography and the concentration
of the urinary metabolite DDC-Na. Chromosome damage was
found in 15 percent and 8 percent of their samples on the same
two tests mentioned above.

® In the galvanizing area of the Electrobanat plant in Timosoara, a
study of pulmonary function showed that 24 percent of the
workers had forced vital capacity less than 80 percent of
predicted (compared with 5 percent of controls) and 20 percent
had forced expiratory volumes less than 80 percent of predicted
(compared with 8 percent of controls).

Poland. National statistics are available for compensable occupational diseases. The
table below details the five major causes of occupational disease among the 9604 individuals (6031
males and 3573 females) who received new compensation claims in 1988. It should be noted that the
leading causes of compensable disease in Poland are not dissimilar to what is seen in North America.
For instance, if we exclude problems with joints, which seem to be handled as "injuries" in Poland
and "diseases" in North America, then skin diseases, pneumoconioses, upper respiratory problems,
hearing loss, and infectious diseases are all among the top ten in this part of the world, too. On the
other hand, the overall compensation rate of 77 workers per 100,000 per year would appear to be
somewhat lower than the North American experience.

ANNUAL INCIDENCE RATE OF OCCUPATIONAL DISEASES, 1988 (PER 100,000)

Disease Rate
Hearing loss 20.5
Infectious disease 14.7
Throat/voice problems 9.5
Pneumoconiosis 8.2
Skin diseases 6.4

Hungary. In Hungary, attention has been focused on occupational health problems in
the city of Pecs, at the Mecseki Uranium Mine and at the Anthracite Mine at Mecseki Mountain.
Workers began mining uranium at Mecseki in the late 1950s until the mine was closed in 1990.
Under normal operating conditions the mine employed 50,000 people (although at its peak, the mine
employed nearly 78,000 workers): by 1990, 10,450 had cumulative lifetime exposures of more than
25 working level months of ionizing radiation. The three main health problems in this mine, aside
from accidents, are noise-related hearing loss, silicosis, and lung cancer. When the mine first opened,
3-5 percent of the workers were developing noise related hearing problems per year, whereas in the
late 1980s, this had declined to approximately 0.5 percent per year. In the early years of the mine’s
operation, it 0ok an average of seven years for an underground miner to develop silicosis from
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exposure to silicate materials. It is reported that by the late 1980s the average time from first
employment to the development of silicosis had increased to approximately twenty years. It was also
reported that there had been 103 new lung cancer cases since 1981 among the 10,450 people with
greater than twenty-five working level months of exposure.

The silicosis and lung cancer statistics, when taken together, are quite ominous. The
silicosis rates should be interpreted as a surrogate indicator of the dustiness of working conditions in
the mine. If it is true that silicosis developed within seven years of first exposure in the early years
of operation, then the dust exposure conditions must have been very severe since this is a very short
period in which to accumulate enough silica in the lungs to cause disease, This is significant not only
because of silicosis morbidity, but also because of what it might mean for lung cancer patterns in the
future. It is well known that occupational cancers usually develop after a latent interval of 20 years
or more from the time of first exposure to an occupational carcinogen. In practice, one often has to
wait 30 or 40 years from the time that a new carcinogen is introduced into a workplace until its
epidemiological effects can be detected.

In the case of uranium mining, radon gas is a known lung carcinogen. Thus it is not
surprising that the authorities at the mine identified lung cancer cases starting in 1981, approximately
25 years after the mine opened. What is ominous is that the working conditions in the early years of
the mine will largely determine the extent of the subsequent lung cancer epidemic. Since the
carcinogenic alpha particles associated with radon gas will absorb to silica aerosols, the number of
lung cancer cases which might show up over the next two decades will likely be directly related to the
intensity of the exposure to silica in the early years of the operation of the mine. It is impossible to
predict how many new lung cancer cases might occur, but it would not be surprising if it exceeded
1,000. If this prediction is correct, it will create a particularly difficult health-social crisis in a
community facing the prospect of mass unemployment with the potential shutdown of its two largest
industries.

Silicosis was also a major problem among the underground miners in the anthracite
mine due to the silicates in the rock in which the coal is found. In recent years, an average workforce
of 4100 miners have worked underground. These miners are allowed to do a maximum of 4000 shifts
before compulsory retirement from underground mining; which works out to be approximately 20
years of experience., Despite this maximum, the mine is producing 100 to 120 new silicosis cases per
year. This implies that the average worker has approximately a 50 percent chance developing silicosis
during his working life time.

Czechoslovakia. In Czechoslovakia, as in Hungary and Poland, routinely collected
data on occupational diseases do not clearly indicate working conditions which are qualitatively worse
than in Western countries. In large measure, this may be the true state of affairs. But as well, it is
due to the fact that guidelines on compensability of disease are determined politically rather than
scientifically; so direct comparison of compensation statistics from one country to another will be

distorted by policy influences. Therefore, compensation data are interesting mostly for identifying -

specific unusual phenomena rather than for making broad population comparisons.

In reviewing the compensation data for Czechoslovakia for the period 1978-88, two
items stand out. One is the persistence of several dozen cases of silicotuberculosis being compensated
per year. This is in addition to approximately equal number of cases of non-silicotic type tuberculosis

o
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which, presumably, come from the health care sector. These data likely reflect the fact that
tuberculosis is still endemic in Czechoslovakia, whereas in most Western countries it is sporadic. The
second pertinent finding is that approximately 100 cases of lung cancer related to exposure to
ionization radiation are being compensated each year. This is an extremely important outcome because
it represents an element of the public health consequences of exploiting nuclear energy as a substitute
for coal.

‘There have been studies of six groups of miners who work in uranium, iron, and shale
clay mines and are exposed to radon gas, using world-class cohort methodology and statistical analysis.
The study groups include one sub-cohort whose exposure began before 1950, three which began in
the 1950s, one in 1968, and the latest one in 1973. The results are particularly useful in estimating
an "attributable risk” per unit of exposure; which is given as 20 to 30 lung cancers per million per
year per working level month of exposure. From these data, it is possible to make rough estimations
of the ongoing risks of continuing to mine uranium and other substances found in rock with high radon
levels. If the dose-response relationships reported in the research today still apply to the mining
conditions of the early 1990s, then a great deal of improvement in the working conditions will need
to made before the risks are in any sense "acceptable,” even in a country which must make difficuit
trade-offs in order to obtain energy.

As good as the work on radon exposed workers is, it is incomplete. It would be very
important for studies to evaluate leukemia and other cancers which might be attributable to ionizing
radiation exposures. These studies would be necessary in order to more comprehensively determine
the health impacts of obtaining energy from radioactive sources.

The following tables provide some information regarding occupational variations in
the proportion of reported congenital anomalies among workers in two cities among the mining
districts of North Bohemia compared with the town of Jablonec in the non-mining district of North
Bohemia. The former table shows three-fold variations in the proportion of children with congenital
anomalies among women in six occupational groups where significant chemical exposures might occur.
However, because the number of children produced by these women was relatively small during the
course of the study, the estimates of the proportion of congenital anomalies may be somewhat unstable,
Thus, from a statistical standpoint, it is possible that these results could be explained by chance alone.
Similar patterns are seen in the latter table in relation to the proportion of congenital anomalies by
paternal occupation. Once again, the highest rates of congenital anomalies are found in the
occupations where the smallest number of children have been born (i.e. among printers). However,
this methodological problem should not be taken to mean that the data are wrong, only that they are
of an exploratory rather than an hypothesis testing character.
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Occupational Group Mothers

Number of Percent with  Percent excess

live births congenital compared

' anomalies with Jablonec
Non-exposed 13,069 8.8
Printing 16 25.0 +184
Hair-dressing 61 11.5 +31
Gas-production 63 11.1 +26
Agriculture 353 11.0 +25
Chemical production 279 10.4 +18
Hospitals 504 9.3 +11
Fathers
Number of Percent with  Percent excess
live births congenital compared
anomalies with Jablonec

Non-exposed 12,111 8.4
Printing 18 333 +296
Gas-production 91 14.3 +70
Chemical production 349 11.7 +39
Machine production 504 10.3 +23
Mining 111 9.5 +13
Medical doctors 190 7.4 -12

Lithuania. The Republican Hygiene Centre estimated that, based on industrial hygiene
monitoring; approximately 175,514 workers in 1989 were working in establishments where there is
an ongoing concern about exposure to gases and vapors, dust, vibration, or noise. The most hazardous
industries are considered to be textiles, machinery and building materials.

In 1990, 373 cases of occupational disease were registered in Lithuania, up from 240
in 1989. Sixty-seven percent of these involved vibration (primarily vibration-related back injury from
tractors), 10 percent involved noise (primarily hearing loss in the textile, furniture, and lumber
industries), and 7 percent involved the respiratory system. As a result of vibration problems with
poorly maintained tractors, half of all reported occupational diseases occur in agriculture. Other
recognized problems include skin allergies among health care workers using inadequately sterilized
syringes; asthma among painters, workers producing building materials, and workers at the cement
plant in Akmene; and silicosis among molders in steel foundries.

Officials at the Republican Hygiene Centre have reason to believe that occupational
disease is underreported in the country. For instance, no occupational diseases are reported from pulp
and paper mills or fertilizer plants; no record is kept of Hepatitis B cases among medical staff; and
no lead surveillance is carried out in electrotechnical industries where soldering is done. There is little
specialized diagnostic equipment in the country for occupational health purposes, especially as regards
early diagnosis of insidious conditions. Variability due to medical diagnostic factors is best illustrated
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by the fact that, when a new specialist who was interested in vibration-related disease began work
three years ago, the number of compensated cases of vibration-related disease across the country
doubled! As another example, only 1-2 acute pesticide poisonings are recorded each year, but these
tend to be acute emergencies. No one knows how many less acute cases occur. Finally, there is no
organized insurance fund for workers’ compensation. The legisiated benefits are quite generous, but
they must be paid directly by the employer. Therefore workers are pressured to not report
occupational health problems. The Republican Hygiene Centre considers establishing a compensation
fund to be a priority.

Larvia. There is reason to believe that the most significant environmental chemical
exposures in Latvia occur at work, rather than in the community. A study carried out in 1975 showed
that the odds of a lung cancer case having had a significant workplace exposure were 11.6 times higher
than controls who did not have lung cancer. Unfortunately, this work was done in 1975, and has not
been repeated since. Nor have there been any more detailed investigations of cancer or other chronic
diseases in the workplace in Latvia.

The Latvian Occupational Diseases Centre has estimated that 166,000 workers, 12.3
percent of the workforce, are working under poor conditions. It is not clear how this estimate was
made. More concretely, 56 percent of 2255 monitored enterprises in Latvia do not meet current
exposure standards. Despite these estimates, there were only 240 occupational diseases reported in
1990. The following data gives the distribution of these diseases.

MOST COMMONLY REPORTED OCCUPATIONAL DISEASES, 1990

Disease Percentage
" of cases

Lung and bronchial illnesses 23.2

Cochlear neuritides 33.1

Musculosketal & peripheral 18.2

nervous system
Vibration-induced diseases .9.8
Allergic disorders 9.8

The number of reported lung and bronchial diseases has been increasing in recent
years, occurring most frequently among workers in the building material industry, mechanical
engineering industry and glass and china industry. In 1990 there were fourteen cases of
pneumoconiosis (e.g. silicosis, asbestosis) diagnosed, mostly from the electrotechnical industry. These
figures are likely to be gross underestimates. For example in Broceni, polyclinic records show that
more than 400 asbestos cement workers are suffering from obstructive lung disease, yet no more than
a handful of them have found their way into the national statistics. Like Lithuania, the individual
workplace must pay some, though not all, of the compensation to disabled workers. I am not sure to
what extent this disincentive has reduced occupational disease reporting and to what extent
underdiagnosis and political manipulation have been contributing factors.



Annex 2 Page 10 Occupational Health

Broceni is the site of the "Slates’ asbestos cement plant which has heavy exposures of
asbestos in the workroom air. Data show periodic exposures to asbestos and asbestos-laden dust which
are as much as 1-2 orders of magnitude above accepted norms in the West.

Data from the local polyclinic, reveals that a very high proportion of the workers in
the plant are diagnosed as having obstructive lung disease. In Latvia, this diagnosis is a catch-all,
which includes what we would normally call obstructive lung disease, but would also include dust
deposit diseases such as asbestosis. This is because many of the screening X-rays done for chest
disease in Latvia are not of high enough quality to make the diagnosis of a dust deposit disease.
Therefore, all diseases involving chronic cough and breathlessness tend to be lumped together. During
the five years 1987-91, the average prevalence of Chronic obstructive lung disease (COPD) was
approximately 40 percent and nine respiratory cancers were diagnosed. Since the plant is only 20
years old and the minimum latent period for respiratory cancer due to asbestos is 10-20 years, it is
possible that this is the beginning of an epidemic curve,

It is important to realize that, despite the very high dust levels in the plant and
associated respiratory morbidity, this plant was not identified to us as a principal concern by
environment or health authorities in Latvia. Data were obtained by purely informal means and do not
seem to be in the possession of any officials in Riga. Perhaps environmental officials were not
concerned because the plant only emits 5000 tons of dust per year into the general environment. In
general, concerns about asbestos exposures in the region are not as high as they deserve to be on the
basis of the human health impact of asbestos and the exposure conditions which exist in plants like
Broceni.

Olaine is the centre of the Latvian pharmaceutical industry. It has two large facilities,
known as Biolar and Latbiofarm, which are of environmental health interest because both are within
a few hundred meters of town. It is also of occupational health concern because of the complex
chemistry of their production processes. Latbiofarm is a large facility with a wide range of products,
including anti-cancer agents which are themselves carcinogenic. In one special investigation of
workroom air, the MAC was exceeded in 17-21 percent of measurements for ethanol, isopropanol,
butanol, benzene, benzaldehyde, chloroform, dichloride, or acetone, At a distance of 1200-1300
meters, 9 percent of short-term air samples exceeded the MAC for isopropanol, ammonia, aliphatic
amines, nitrogen oxides, hydrogen chloride, or formaldehyde in 1986-88. In another air monitoring
exercise, eight substances (hydrogen chloride, formaldehyde, isopropanol, phenol, acetone, nitrous
oxide, sulfuric acid and methanol) were measured at five locations in the area, three months a year
for three years. It was reported that 41 percent of the samples exceeded the MAC.

The water effluent includes toluene, formic acid derivatives, various alcohols, and
certain carcinogenic substances such as benzene and anti-cancer agents. Thus, the waste water is both
toxic and mutagenic. It is treated at the plant’s facility which is 500 meters from town. City sewage
and waste from Biolar also go into the facility. The facility has technical problems with the complex
mixtures of sewage, domestic detergent, and industrial chemicals it must treat. There are problems
with creating new toxic agents through chlorination, airborne discharges of volatile hydrocarbons, and
contamination of groundwater with toxic sludge. In addition, the plant has been burying solid waste
in 1200 meter deep dolomite deposits. It is suspected that these have contaminated the groundwater,
but there does not seem to be reliable data on this matter.
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The pharmaceutical workers and the town’s inhabitants have been the subject of health
concern for several years. The most impressive of these involved workers from Biolar, residents of
Olaine, and controls from Aizkraukle. Results are shown in the table below. They show that the
workers and, to a lesser extent, the residents of Olaine, differ from the controls on four important
immunological measures. Also, it was demonstrated that residents and workers had higher rates of
bronchitis and allergic rhinitis than controls. The workers, but not the residents, also had higher rates
of chronic hepatitis and allergic dermatitis than the controls. These results are reasonably credible
because they are specific to the toxic properties of the exposures from the plants.

ALLERGIC AND IMMUNOLOGICAL OBSERVATIONS, OLAINE: PERSONS WORKING AT
CHEMICAL FACTORIES, RESIDENTS, AND CONTROLS (PERCENTAGE)

Vaniable Workers (n=560) Residents (n=200) Controls (n=200)
Sensitization to
chemical allergens 41 18! 0
Immunosuppression of
local immunity - 53 332 20
Interference with
humoral immunity 32! 262 20
Interference with cell-
mediated immumity 30! 247 18
l/p < 0.05
2/p < 0.01

Bulgaria. The following data shows the distribution of compensated occupational

diseases in Bulgaria for the latest available year, 1989.

Disease Percentage
of cases

1. Repetition Strain Injuries 49

2. Hearing Loss 12

3. Vibration Syndromes 11

4, Lung Diseases 11

5. Poisonings 8

6. Allergies-Skin 4

7. Biological factors- 3

infection

While the proportional distribution of the compensable diseases is credible enough, the

total number of new cases (200-400 per year) is approximately ten times lower than I would have
expected for a country of 8 million people.
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When confronted with this observation, there seemed to be general agreement that,
indeed, there was large scale undercounting of occupational diseases in the country, A number of
reasons were advanced for this problem. In order for an occupational disease to be compensated, it
must be acknowledged by an expert diagnostic commission. These commissions, made up of
occupational pathologists, internists, hygienists, and other specialists, exist in 30 locations around the
country. Workers must apply to these commissions in order to get a disease compensated. It is
thought that many physicians do not refer people to them who have legitimate occupational disease
(e.g. noise induced hearing loss) and the network of commissions does not have any method to find
individuals who are not being referred by their physicians. If a worker is deemed by the commission
to have an occupational disease, he or she still has to take the company to court in order to get
compensation. This is a surprising obstacle not found in other Eastern European countries or in North
America. When compensation comes, the payment is usually much lower than what the worker would
make if he or she were still at work. It would appear that there is no provision made that would allow
a worker to continue to work while collecting a disability pension.

In addition to an extended discussion on the problems on workers compensation
statistics, I was given general descriptions of several investigations being carried out by the Clinic of
Occupational Diseases. Most of this work does not contribute a great deal to our understanding of the
environmental health situation in Bulgaria because it deals with special surveillance and screening
programs for workers, rather than health outcomes per se. 1 received one useful set of data from
occupational surveillance which provided average blood lead levels on workers from several plants in
1979 and 1990. It shows that the average blood lead levels were at or above the critical range of 40
to 60 micrograms per deciliter for adults. Because these values are averages and not peak values, we
must assume that a large fraction of the workers in these facilities are being grossly overexposed to
lead. This was the only data set available to me which helped demonstrate the potential scale for
occupational disease in Bulgarian industry. It stands in marked contrast to the message implicit in the
compensation statistics.

Ukraine. Like several other countries in the Region, there appears to be significant
under-reporting of occupational disease in Ukraine. For example, in the industrial city of Mariupol,
with a 1990 population of approximately 550,000, there were only 119 reported cases of all
occupational diseases over the period 1980-91. The'reasons for this are similar to other countries as
well. Under the previous regime, physicians and plant managers were discouraged from diagnosing
and reporting occupational diseases. The list of compensable occupational diseases is limited,
primarily to: chronic dust bronchitis, pneumoconiosis, vibration-associated disorders, noise-induced
hearing loss, and certain back and joint conditions. There is a lack of appropriate screening and
diagnostic tests.

Despite extensive exposure to lead in the workplace, there are few facilities for testing
for blood lead. For instance, at the lead and zinc smelter in Konstantinovka, only 15 cases of lead
poisoning were reported between 1985 and 1990 among a workforce of approximately 1600. Although
annual physical examinations are done on the workers, no proper blood samples are drawn for
analysis. Airborne lead levels in the smelter are exceedingly high. Between 1989 and 1992 the range
of mean airborne lead levels in various work stations was 80-750 micrograms per cubic meter (the
Ukrainian MAC is 10 micrograms per cubic meter and the American Permissible Exposure Limit is
50 micrograms per cubic meter). Based on the experience of airborne exposures like this in other
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locations, it must be inferred that there is massive under-diagnosis of acute and chronic lead poisoning
in the smelter,

Notwithstanding these problems, some significant occupational health problems can
be identified through routinely collected data. There are an estimated 35,000 prevalent cases of coal
workers’ pneumoconiosis and chronic dust bronchitis in Donetsk Oblast, which is home to
approximately 300,000 underground coal miners. There are other, more direct indications that the
coal mines may be specially hostile working environments. Underground coal miners who work
strenuously in a hot environment have increased rates of acute myocardial infarction (heart attack),
which has been attributed by researchers to hot microclimates in the mines (often with temperatures
at 35 degrees Celsius) and arduous physical work. The rate of sudden death among coal miners in
Donetsk Oblast is 170 per 100,000 per year (a total of 510 sudden deaths a year among coal miners
in the oblast), as compared with a rate of 120 per 100,000 per year among the rest of the population.

In Ukraine, many coal mines have vertical shafts. Rates of occupational disease and
injury are higher in mines with vertical shafts than those with horizontal shafts. Coal dust levels are
said to average 90-150 milligrams per cubic meter in the horizontal shafts and about 400-500
milligrams per cubic meter in the vertical shafts. The rate of vibration-associated disorders is more
than fifteen times higher in mines with vertical shafts than those with horizontal shafts. In addition,
there have been documented instances of chemicals such as chlorobenzene, formaldehyde, and cyanides
directly leaking into mines with vertical shafts from factories that sit atop or near the top of the mine
shafts. In one incident, three deaths occurred when chlorobenzene had been allowed to leak into a
vertical mine shaft over at least several weeks, despite warnings, from a factory that was located at
the top of the mine.

Belarus. Further evidence of under-reporting of occupational disease comes from
Belarus, where, in the most recent year for which data are available, only 247 cases were identified
in a republic of 10.8 million people. A close examination of this low number of cases revealed that
this number represented only what may be better defined as "occupational disability” cases and that
in fact the number of workers with occupational diseases must be much larger, but is currently
inestimable. Like in Romania, wages among workers rise with the dangerousness of the job. Thus,
workers are reluctant to move to a less hazardous position or complain of ill health because of the fear
of losing precious income, particularly during difficult times. Like in Bulgaria, industry opposes
identifying occupational disability because management has to compensate the worker. In other words,
there is no "no fault" system. Also like in Bulgaria the worker is required to undergo a series of
medical examinations before (s)he is classified as occupationally disabled. The first one is done at the
plant by a physician paid for by management, the second is done by an oblast committee, and the final
one is done by a committee at the Republican Centre at Minsk. There is a lack of appropriate
diagnostic equipment at all levels and so it is difficult to verify many conditions.
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AMBIENT AIR QUALITY IN SELECTED LOCALITIES IN EASTERN EUROPE

Country/City Annual ambient concentrations (ug/m?)
TSP 50,
Bulgaria (1989-90)

Dimitrovgrad 530 119
Srednogoric 400 440
Devnya 350 28
Panagiurishte 320 350
Kurdzhali 310 103
Sofia 3o3 67
Ruse 300 k)
Plovdiv 280 306
Stara Zagora 275 120
Asenovgrad 270 485
Pernik 245 469
Vratsa 160 59

Czechoslovakia (range of annual averages, 1981-88)

N. Bohemia: 63-223 43-184

Usti nad Labem 94.223 70-98

Litvinov 70-161 59-184

Decin 91-150 60-126

Most 75-127 55-176

Teplice . 63-111 87-141

Chomutov ) : 66-106 58.120

C. Bohemia:

Beroun 85-134 9-34

Prague . . ' 77-107 26-117

Kladno 64-98 30-72

Melnik 52-85 46-72

Sokolov 74-129 24-50

Plzen 47-118 16-113

QOther;

Ostrava 102-139 47.77

Ziar nad Hronom > 100

Bmo - 63-86 23-55

Bratislava 70-90 24-40

Hungary (1987-88) winter annual
; (10/1-3/31)

Borsod-Abauj-Zemplen industrial zone:

1zaofalva 133 72

N. Transdanubian:

Tata 146 84

Dorog 114 94
. Tatabanya 101 62

Eszlergom - 100 57

Komarom 90 52
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T =
Country/City Annual ambient concentrations (ug/m”*)
TSP SO,
Poland (TSP data for 1987, SO, data for 1987 or 1988)
towice:

Dabrowa Gomn. 477 36
Chorzow 440 70
Myslowice a2 42
Swietochlowice 336 67
Katowice 311.327 29.75
Ruda 313 55
Chrzanow 315 128
Tarn. Gory a4 112
Zawiercie 297 51
Wodzislaw 288 75
Rybnik 276 45
Gliwice 267 42
Pilica 225 29
Tosek 200 107
Bytom 279 48
Zabrze 174 49
Kamienna Go 129
Bolkow 112
Lubawka 99
Zgorzelec 82
Krakow:
Krakow 138 105
Legnica:
Chojnow 15
Tomaszow Maz. 88
Poznan:
Gniezno 96
Tomn:
Torun 149-584
Walbrzych:
Zarow 289
Swiehodzice 280
Jaworzyna Si. 277
Strzegom 2n
Swidnica 197
Lazdec 193
Walbrzych 57187
Dlugopole Zdroj 183
Polanica 179
Wroclaw:
Wroclaw 105 70

T

L4
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Country/City Annual ambient concentrations (ug/m®)
TSP SOy
Romania (1990)
Bucharest 14-285 1-8
Piatra Neamt 250 "33
Zlatoa 204 128
Drobeta Turnu Severin 188
Galati 166 34
Craiova 75-140 6-7
Tirgu Jiu 120 16
Tirgy Mures 116
Slatina 113 15
Medias 107
Satu Mare 107
Hunedoam 99 1
Isalnita 84 4
Belarus (1991)
Orsha 395 8
Vitebsk 166 11
Polotsk 135 19
Mogilev 133 14
Estonia (1990)
Narva 200 50
Tallinn 100 90
Latvia (1989)
Ventspils 100 20
Lithuania (1990)
Kaunas 300 10
Siauliai 300 10
Kedainai 200 10
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Country/City Annual ambient concentrations (ug/m?)
TSP -0 ¥
Russis (Buropean) (TSP data 1991, SO, daa 1989-90)
Volsk (Saratov oblast) . 400
Lipetsk 380
Makachkala 380
Novgorod 370
Kaluga ) 340
Smolensk 340
Rostov-na-Dony 310
Shakhty (Rostov oblast) 310
Zheleznodorozhnyy (Moscow oblast) 300
Kashira (Moscow oblast) 300
Nizhneksmsk (Tatariya) 300
Segezha (Karelia) 300
Taganrog (Rostov oblast) 300
Krasnodar 290
Ulanovsk 270
- Novorossiysk (Krasnodar kray) 260
Balakovo (Saratov oblast) 240
Gubakha (Perm oblast) 220
Podolsk (Moscow oblast) 220
Volgodonsk (Rostov oblast) 190
Novocherkassk (Rostov oblast) 190
Onega (Arkhangelsk oblast) 180
Dzerzhinsk (Nizhegorod oblast) 130-250
Saratov 230
Astrakhan gas complex (village of Stepnoy) 150
Novokuybyshevsk (Samara oblast) 110-130
Kirovo-Chepetsk (Kirov oblast) 110
Novocherkassk (Rostov oblast) 100
Zapolyamyy (Murmansk oblast) 73-88
Syzran (Samara oblast) : 80
Tolyatti (Samara oblast) ' 67-80
Ukraine (1990)
Donetsk | 500 40
Krivoi Rog . 400 30
Odessa 300 50
Zaporozhe 300 20
Dneprodzerzhinsk . 300 10
Dnepropetrosk 200 10
Marioupol 200 20
Makeeva 160-200 84-250
Kiev 100 100
Sources:
Buigaria: World Bank. 1991. "Bulgaria - Environmental Strategy Study.” Esstern Europe Department, Infrastructure, Energy, &

Environment Division, Washington, D.C.
People’s Republic of Bulgarie, Ministry of the Environment,

Czechoslovakia:  Hertzman, Clyde. "Environment and Health in Czechoslovakia.” (Unpublished manuscript.) Data originally from the
Czech Institute of Hygiene and Epidimiology. -

Worid Bank. 1991. "Czech and Slovak Fedaral Republic Power and Environmental Improvement Project.” Staff Appraisal
Report. Country Department IV, Energy and Environment Division, Washington, D.C.
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Hungary:

Poland:

Romania:

Belarus:

Estonia:

Latvia:

Lithuania:

Russia:

Ukraine:

World Bank. 1992 *Czech and Slovak Federal Republic Joint Environmental Study.” Report No. 9623-CS. Technical
Depactment, Environment Division, Europe, Middie East, & North Africa Region, Washington, D.C.

World Bank. 1990, “Czechoslovakia: Environmental Econorics and Finance.® Europe Department, Infrastructure
Operations Division, Washingion, D.C.

Egeszsegiudomany, Budapest.

World Bank & Coopers and Lybrand Deloitte, “Environmental Assessment of the Gas Development Plan for Poland.”
Glowny Urzad Statystyczay (GUS). 1989. Ochrona Sradwiska 1989, Warszaws,

Panistwowa [nspeticys Sanitarnz (Sanitary Epidemiology Stations, Ministry of Health).

Ministerul Sanatatii, Instisuni] de Igiena si Sanatate Publica. 1990. Supravegherea Calitatii Aerului in Principalele
Localitant Urbane din Romania, Bucharest,

Government o-f Belarus, Hydrometeorology Department (Hydormet), 1991.

Republic of Estonia, Ministry of the Environment. 1991, Environment 1990, Tallinn.

Republic of Latvia, Environmental Protection Commitiee. 1991, Air Quality Management in Latvia, 1990.
Republic of Lithuania, Environmental Protection Department. 1991,

Goskomgidromet. 1990 and 1991. Yearbook of the Suue of Atmospheric Pollution in Cities within the Boundaries of the
RSFSR in 1989-90, Saint Petersburg.

World Bank. 1990. “Ukmine - Environmentsl [ssues.” Eastern Europe Department, Infrastructure, Energy, & Environment
Division, Washington, D.C. (Unpublished manuscript).



Iy @

Source Inventory

Annex 4 Page 1

Power and Heat Plants
Elsctrical capacity Heat capacity
Country Plant napme Lecation Mw) MWy
Belarus Eukomskays (Lukoml) 2,400
Bulgaria Bobov Dol Sofia 630
Devnia Devnia 166
. Dimo Ditchev Haskovo 840
Maritsa ziok 2 Dimitrovgrad, Haskovo 1,020
Purva Komsomeleka (previoualy Maritsa 1) Mariisa 200
Tztok Rousse . 400
Varna Vama £,260
Maritsa East Stara Zagora
Republica Power Pemik
Czech Republic Chvaletica Chvaletee BC,LF 800
. Detmorovice Detmorovice HC, LF 800
I 200
Ledvice Ledvice BC, LF
2 440
A 1 330
MéEdik 2 MElhik BC,LF 440
3 500
Poicrady 1 Poberady BC, LF 1,200
1 640
Prunéfov Prunéiov . BC,LF
2 1,050
1 220
Tisov | Tisovd BC, LF
2 300
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Electrical capacity Heat capacity
Country Plant name Location (MW} MW)
Czech Republic (cont) Komorany N Bohemia region BC 196
Teebovice 2 Ontcava HC, LF %0
Porici 2 N Bohemia region HC, LF 165 '
i 660
Tuaimice N Bohemis region BC, LF
2 800
Hadonin Hodonia BC, LF 210
Oslavany Oslavany HC, LF 94
Estonia Estonskaya, Estonian Thermal Power Plant Narva 1610
Pribaliiskii Baliic Thermal Power Plant Narva 1435
Kohtla Yarve Kohtla Yarve
Ahtme Kohtla Yarve
Iy Tallinn
Hungary Ajka Ajka 113 266
Banhida 100 8
Borsod Borsod 17 n
Gagarin Gagarin 800 28
November 7, Inota Eleciricity 20 63
Orosziany Oroazlany 235 39
Peca Pecs 245 370
Tisza Nol Tilw:apalkonys 50 237
Hungary (cont)} Tiszai Tiszapalkonya 860
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- Electrical capacity Heat capacity
Country Plant mame Location MwW) MW)
Dunamenti 580 394
Dunamenti IT 1,280
Latvia Riga 530
Lithvania El;cumni Vilnius (Wilno} 1,800
Moldova Moldavia (Moldova Moldavsksya) 2,480
Poland Adamov Konin 600
Belchatow Belchatow, Piotrkow BC 4,320
Dolna Odra Dolsa Odra, Szczecin HC 1,600
Jaworzno [ Jaworzno HC 146
Jaworzno I Jaworzoo HC 150
Jaworzno I Jaworzno, Kalowice HC 1,200
Konin Konin BC 583
Kozienice Radom, Kozienice HC 2,600
Lagiska (Lagisza} Lagiska, Katowice HC 840
Laziska Laziska, Katowice HC 1,040
Ostrolcka B Ostroleka HC 600
Patnow Patnow, Adamov, Konin BC 1,600
Polanicc Polaniec, Tarnow HC 1,600
Rybnik ' Rybnik, Katowice HC 1,600
Siersza Siersza, Trzebinia HC 740
Poland {cont) Skawina Skawina, Kracow HC 550
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Electrical capacity Heat capacity
Country Plani pame Location Fud ™MwW) MW)
Turow . | Turow, Turoszow BC 2,000
Siekierki Warsaw HC 622 1,300
Stalowa Wola 8s
Romania Borzesti Onesti LF 655
Craiova-lsalnita BC 1,035
Doicesti BL, LF, GA 400
Mintia Deva HC, LF 1,260
Paroseni HC 300 I
Rovinari BC, LF ' 1,720
Turceni BC, LF 2,310
Braila LF 960
Brazi LF 510
Ludus Lerowt 300
Bucuresti-Sud 550
Galati 335
Fintincle ! Finlinele 250
Bucuresti V Bucuresti 250
Palas Constanta 220
Govora [ Govora 200
Tasi I Easi 150"
Romania {cont} Navodari Navodari 150

s
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Power and Heat Plants
Electrical capacity - Heal capacity
Country Plant name Location MWy MW)
Grozavesti Bucharest 125
Pitesti Pitesti 136
Bucuresii Progresu Bucharest 150
Craiova Craiova 240
Borzesto Onesti-Bacau 100
Borzesi Onenli-Bacan 150
Drobeta Turnu Severin Drobets Turnu Severin 205
Givegin Givrgiv 150
Oradea Il Oradea 150
Oradea | Oradea 205
Govora I Govora 100
Insi I Tasi 100
Suceava Suceava 100
Russia Kashira ‘ 2,000
Ryazan 2,800
Lugansk {formerdy Voroshilvgrad) 23,000
Nobocherkassk North Caucasus 2,400
Reflinskiy (Refia) 3,800
Troitsk 2,500
Kotskaya Karclian ASSR .
Russia (cont) Petrozavodsk Karelian ASSR 280

#
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Power and Heat Plants

Electrical capacity Heat capacity
Country Plant name ’ Location Fuel MW) MW

St Petersburg (Leningrad)

Kiriechi ) 2,070

Moscow

Konakowo 2,400

Kostromo

Nizhny Novgorod

Nowomoskowsk

Mowoworonez

Woloszilograd

Saralov

Perm 2,400

Karmanowo 1,800

. Yekaterinburg

Chelyabinsk

Magnitogorsk

Stavropol 2,400

Inta

Archangelsk

Zainek 2,400

Tripolye 1,800

Russia {cont) Verkhni Tagilsk ) 1,625
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Electrical capacity Heat capacity
Country Plant masme Location MW MwW)
Cherepet 1,500
Nevinomiisk 1,430
' Kurakhovo 1,400
Slovak Republic A 130
Noviky Noviky
B 440
l 660
Vojany Vajany
2 . 600
Ukraine Knvm Rog 2 3,000
Pridneprovsk 2,400
Starobeshevo 2,300
Zaporozhe 3,600
Zmiev (Smijew) 2,400
Slavysnsk 2,100
Burahtyn 2,400
Ladyszinskaya 1,800
Kanew
Uglegorsk 3,600
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Iron and Steel Plants
Country Plant name Location Pig iron Total oH BOF EF
steed

Belarus 1 Zhlobin Metallusgical Works Zhlobin 1,095 1,095

Bulgaria 3 Kremikovtai Iron & Steel Works Sofia-Botounciz 1,800 2,265 1,765 500
4 Stomana Worka (LeninT) Pernik 235 1,500 350 1,150
] Kamet sice] plant {new) Pernik
6 Kameci steel plant (old) Pernik

Czech 7 Nova Hut gp Kuncice, Ostravs 3,500 4,300 3,700 1,000 100

Republic
3 Poldi United Steclworks Kladno, Konev snd Drin 1,750 550 1,200
9 Trinec Iron & Stecl works Trinec 2,500 3,000 500 2,100 400
10 Vitkovice Steclworks Ostrava 1,600 2,250 1,350 So0 400
n fron and Steclworks Chomutov

Hungary 12 Csepel Worka Budapest (Csepel 1sland) 400 250 150
13 Dimag-Diosgyor Matallurgical Stock Cofl Miskelc 600 §,100 . 100 400
14 Panube Metallucgical Worke Dunaujvaros 1,100 1,815 60 1,200 15
15 0zd Sieclworks Co Ozd, Borsod-Abauj-Zemiplen 756 1,000 1,000

Latvis 16 Sarkanais Metalurgs Licpaja, Weslern Latvia
17 Red Metal Worker Plam Liepaja {formery Libau) 600

Moldova 18 Moldavian fron and Steel Worke Ribnitsa

Poland 9 Huta Baildon, BHH Katowice 125 50 75
20 Zaklad Huta Bankowa (Huls Dzierzynski} Dabrowa Gornicza 150 00 300
21 Huta Batory Chorzow-Batory 500 850 800 50
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Iron and Steel Plants
Country Plant name Location Pigiren | Total Oon BOF EF
steel
Polsnd condy | 22 | 4 | Huts Bobrek Konstytucji, Katowice 300 1,300 1,300
- 23 b Huta Czestochowa {formery Huta Bierut) Rakow and Mirow, Chestochowa T00 1,000
4 | .6 Huws Kstowice Wo;ewudztwoﬂ)ah:w: Gornica, Katowice 5,200 4,500? 4,500
25 1 Hula Koscivszko Chorsow, Kalowice 300 800 800
26 8 | Huta Ostrowiec (formerly Huta Nowotko) Ontrowicc-Swictokrzyski 1,000 1,000
27 | 9 | Huta Pokoj Ruda
28 | 10 | Huta im Tedeusza Sendzimira {formerly Huta | Nowa Huts, NE of Krakow 6,000 6,300 3,000 3,000 300
im Lenina) )

29 | 11 | Hus Szczecin Szczecin
30 12 | Hula Warszawa ‘Warnaw 250
1 | 13 | Huta Zawiercie 1 Zawieecie 500 2,700 1,500 1,200
2 14 |- Hua Kaziska Katowice arca
33 15 | Stawola Wola Stawola Wola 500 500

Romanis 34 1 CSR SA Resila Resita jud Caras-Severin 650 800 $00
35 2 Siderurgica SA Hunedoara Hunedoara 2,500 1,200 2,800 400
36 | 3 | sidex SA Galsti (CSG) Galaii 8,700 10,000 9,800 200
7 4 Calarasi Tron & Siecl Works Calarasi 3,500 3,800 3,600 200
K} 5 Orelul Rosu Works Otelul Rosu 600 300 300
39 ] Tirgovistz/Utas Tirgovistz 1,000 1,000
40 7 Uzina Metalurgica Tasi [asi 250 250
41 | '8 | Cimpia Turzii Works Cimpia Turzii 250 150 100
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Country Plant name Location Pig iron Total oH BOF EF
steel

Russia 42 | Amur Steel Works Komsomolsk on Amur 1,000 1,200 800 1,060
43 2 | Cheliabinsk Tube Rolling Works Chefiabinak
44 3 Cheliabinsk Iron and Steel Works Cheliabinsk 5,000 10,000 6,000 3,000 1,000
45 | 4 | Chercpovets Iron and Steel Works Cherepovets Volgodonskaya Region 11,500 17,000 5,000 5,000
46 5 Elekirostal Metallurgechesky zavod Imeni Elekirostat (formerly Noginsk)

Tevosyan ’
47 6 Izhevsk Iron & Stee] Works zhevak
48 ’ 7 | Kirov Works St Petersburg 3,000 9,200 6,000 3,000 200
49 8 Magnitogorskiy lron and Sicel Works Combine | Magnitogorsk 12,000 18,000 2,000 6,000
50 9 Red October Steel \’;Forh Volgograd
51 10 | Novolipetsk [ron and Steel Works Lipetsk 12,000 10,600 10,200 400
52 11 | Novo-Tagil lron and Sieel Works Nizhniy-Tagit 1,000 5,300 1,800 3,500
) 53 | 12 | Kussk works Stary Oskol 3,120 1,450

54 13 | Hammer and Sickle Works Moscow
55 14 1 Serov Iron and Siecl Works Secrov
56 15 | Seversky Tube Works Polevikoy, Yekaierinburg
57 16 | Svobodny Sokol Works Lipeisk
58 17 | Vyksa kron and Steel Works Vyksa, Nizhegorod Region
59 18 | Zlawcust Iron and Sicel Works Zlatoust
60 19 } Kostamuksha ron Peliet Combine
61 _20 Taganrog ron and Stecl Worke Taganrog
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Country Plant mame Lecation Pig iron Total oH BOF EF
: steel
Slovakia 62 1 East Slovak Works Koaice 4,500 4,800 9,800
Uknine 63 1 | Azovstal Iron and Steel Works Mariupol {formedy Zhdanov) 6,000 9,200
64 2 | Dzerzhinsky Works Dneprodzerzhinsk 2,200 2,200
65 | 3 | Dnicper Special Sicel Worka Zaporozhye
66 4 [ Donetsk Iron and Steel Works Donetsk
67 5 | Elekirosal (Novokramalorsk) Machine Kramatorsk
Building Works
68 | 6 | Kommunarsk Iron and Stecl Works Kommunsrak, Luganskaya Region
69 | 7 | Konstaminovka Frunze tron and Sieel Worka Konastantinovka
70 & | Krivoi Rog Lenin Iron and Steel Works Krivoi Rog, Dniepropetrovakaya Region 10,000 11,500 3,000 8,500
1 9 Kuibyshev fron and Stecl Works Kramaiorsk
' 72 | 10 | Makeevka Iron and Sicel Worka Makeevka, Donctskaya Region
73 11 | Nizhnedneprovsky Tube Rolling Works Dnepropetrovsk
T4 12 | Carbon steel, stainless steel, alloy sicel Stcclmaking 853,0001/a
75 13 | Petrovsky Iron and Stee! Works Dnepropetrovsk
76 19 | Yenakiyevo Iron and Stecl Works Yenakiyevo 3,500 3,500
71 | 15 | Zaporozhye Sicel Works Zai)orezhye
73 16 | Hyich Works Mariupol {formerly Zhdanov) 5,000 5,300 1,300 4,000
i 17 | Kuznetskiy Mel Kombinat MNovokuznetsk 4,000 4,250 3,000 1,250
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Country Plant mame Location Main products Capacity
Bulgaria 1 Georgi Damanyov Copper Smelter & Refinery Pirdop Copper £20,0000/a
2 D Ganev Copper Mining Works I Copper
3 Isker Ingot Works Sofia Caogper
4 Medet Copper Combine Copper
5 Dimitar Blagoev Combined Warks Plovdiv Zinc & Lead lead 58,000 dy
: zinc 90,000 vy
6 Kurdzhali Lead-Zinc Smelter Eastem Rhodope Basin Zine & Lead
Czech Republic 7 Kovohule Pribram Pribram Lead lead 31,000 ufy
. 8 Kamenice Remehiing Plaat Jihlave, central Bohemia Lead
9 Velvary Remehing Plant Velvary, ceniral Bohemia Lead
10 Kovohule Bridlicna Near Brno, Moravia Aluminium
11 Kamenice Remelting Works Mear Jihtave, Central Bohemia Aduminium
, 12 Kovchute Mnisek Head office - Prague Aluminium
i3 Velvary Remelling Plant Velvary, central Bohemia Aluminium
14 Rokycany Copper Plzen
Huuogary 15 Almasfuzito refinery Almasfuzito Aluminivm Refining 330,000u/a
16 " Ajka works Ajka Aluminium Refining 490,0001/a
Smelting 345,0000/a
17 Motim works Motim Aluminium Refining 80,000t/a
18 Inota smelier Inota Aluminium
19 Tealabanya smelter Tatabanya Aluminium Smeiting 188,0000/s
Poland 20 Glogow #1 Glogow Cogpper 190,0000/a

A a
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Country Plant uame Location Main products Capacity
Poland (cont)} 21 §- 2 Glogow #2 Glogow Copper 130,000¢/a
22 3 Legnica Legnica Copper 115,0000/a
3 4 Zaklady Gorniczo-Huinicze Bolelsaw Bukowno, Katowice Zinc & Lead Zinc 71,000,000t/a
4 s Huta Metli Niczelaznych Szopienice !‘;zopieniu. near Kalowice Zinc & Lead Lead 35,000 vy
Zinc 60,000 vy
25 6 Huta Cynku Miasteczko Slaskie Tarmowakic, Upper Silesia Zinc & Lead Zinc smelting 50,000t/a
Lead ametting 30,0000/a
26 7 Zaklady Cynkowe Silesia Katowice Zine
27 ] Kooin Aluminium Works Hutnicza, Konin Aluminium
28 9 Zaklady Metlurgiczne Skawina Skawina Aluminium
29 10 | Zaklady Metali Lekkich Kety Kety Aluminiuvm
Romaanis 30 I Phocnix Copper Smelter Baia-Mare Copper
31 2 Neferal Metallurgical Works Branesti Copper & Aluminivm
’ 32 3 Zlatna Copper
13 4 Copsa-Mica, Sometra Copsa-Mica Zinc & lcad Lead 40,000 vy
Zinc 60,000 t/y
34 5 Romplumb Lead Smelter - Baia-Marc Zinc & Lead Lead 8,8000/a
is & Crisana Alumina Plant Oradea, Jud. Bihor Aluminium
6 7 Slatina Aluminivm Ealerprisc Slatine, Jud. Olt Alumiaiuvm Smelling 263,000/
37 8 Zlatna Aluminium Plant Zlatna Aluminiom l
kK] 9 | Tulea Alumina Plant Tulcea Aluminivm
Russia 39 1 Anmovskiy, Yekaterinburg Copper
40 2 Karabashki Gorno Metallurgical Combine Kamblshﬁ, Urals Copper
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Couniry Plani name Location Main producis Capacity
Ruassia {cont) 41 3 Kyshtym Copper Refinery Kyshitym, Urals Copper
42 4 St Petersburg Copper
43 5 Kirovgradak Copper Smelier Kirovgrad Copper
44 6 Kirovek Copper
45 7 Krasnouralsk Copper Smelier Krasnouralsk, Urals Copper
46 8 Mednogorsk Copper Combine Mednogorsk Copper
47 9 Revdensk Copper
48 10 { Severonickel Monchegonk, Kols Peninsula Copper
49 1 Sredneuralsk Copper Smelter Sredneuralsk (Sibaj), Unals Copper Smelting 100,000t/a
50 12 | Pyshma Copper Refinery Pyshma, Urals Copper Refining 280,000t/a
51 13 | Verkhnaia Pyshma Copper Refinery Pyshma, Sverdlosk region Copper
52 14 | Moscow Copper Refining 40,0000/a
Sawlting 40,000t/a
53 15 | Pechenga Copper
54 16 | Chelyabinsk Zinc Refinery Chelyabinsk, Centsal Urals Zinc 200,000 1y
55 17 Bogoslovek Aluminium Works (BAZ) Krasaoturinsk . Aluminium Refining 535,000/2
Smelting 160,0000/a
56 1§ | Chelyabinek Secondary Aluminium Works Chelyabinsk, Urals Aluminium
57 19 Kandalaksha Aluminium Smelter Kandalaksha, Murmansk region Aluminivm Smelting 70,0000/a
] 58 20 [ Leningrad Secondary Aluminivm Smelter St Pelcrsburg Aluminium
59 21 | Moscow Secondary Aluminium Smeiter Moscow Aluminivm
60 22 Nadvoytsy Aluminium Smelier Karelia Aluminium Smelting 60,000t/a

L
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Counlry Plant name Location Main products Capacity
Russia {(com) 61 2 Yekaterinburg Voroshilovgrad Oblast Aluminivm
62 24 | Ural Aluminium Smelter (UAZ) Kamensk, Central Urals Aluminium
63 25 Volgograd Aluminium Works (VgAZ) Volgograd Aluvminium Smelting 125-300,000t/a
64 26 Volkhov Aluminium Smelier Zvanka Aluminium Smelling 20-60,000t/a
65 27 | Khalilovak Nickel Smelier Khalikovek, Urals Nickel .
66 28 Rezhevsk Nickel Smelter Rezhevsk, Ursls Nickel
67 29 I Severonickel Monchegorsk, Kola Peninsula Nickel
68 30 } Ufaleisk Nickel Smelter Urals Nickel
Slovakia 69 1 Kovohute Krompachy Krompachy Copper .
70 2 ZSNP Ziar nad Hronom Ziar, Slovakia Aluminium Smelting 170,000t/a
N 3 Niklova Huta Sered Nickel
Ukraine T2 1 Podolsk Chemical-Metallurgical Works Podolsk Copper & Zinc
n 2 Elcctrozine plant Ordzhonikidze, Caucasus Zinc & Lead
e 3 Ukrzinc Lead-Zinc Plant Konstantinovka Zinc & Lead Lead 50,0000/2
Zinc 80,000 v/a
75 4 Dnicper Aluminiom Smelter (DAZ) Zaporozhye Aluminium
76 5 Brovary Aluminivm Smelter Brovary, Kiev region Aluminiuvm
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Couutry Plant Name Location R/P Crude Petrochemical Capacity (*000 t/y)
Capacity
{000 uly) Ethyt Benzene | Toluene Xylene
Belarus 1 Mozyr R 321.28 bled
2 Petroleum Organic Synthesia Polotak, P 510.26 bfcd
Production Association Novopolotsk
Bulgaria k) Nefiochim Burges P 240 b/ced IBN+150) | 148 45 2
4 Plama Pleven R 30 bied
5 Bimas Ruse 30 bfcd
Czech 6 Paramo Pardobice R 28 bled
Republic
' 7 Chemopetrol Litvinov P 28 va 450 250 0
8 Chemicke Zavody Litvinov Moest, Litvinov [ d 15 va 450 t/a
9 Deza (formeely Urxovy Works) Ostrava R/P 20 5
10 Kavcuk s.p. Kralupy R 70 bicd
1t Ostramo Ostrava R
12 Benzina Prague P
13 Korama Kolin Kolin R 5.555 b/ed
14 Novaky P 50
Hungary 3.1 Dunai kv, Danubia Refinery Szézhalombania R 165 bled
16 Dunamont, Dunastyr Szazhalombata P 110. 110 95
17 Tiszai KV, TKV-TIFO Refinery Tiszavjvaros R/P 60 bicd 260
{Leninviéros)
18 Zalai KV Zalacgerszeg R 10 bied
19 Komarom Refinery Komarom R
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Country Plant Name Location RP Crude Petrocbemical Capacity (7000 tiy)
Capacity
{1000 tiy) Ethyl Benzene | Toluene Xylene
Hungary 20 6 Dunau/Varos (coal-based) [ 4 10
{cont)
Lithuania 21 1 Mazeikiai R 226.6 bicd
Poland 22 1 Kralaty, L. 41.190 died
Warynski
23 2 PP Rafineria Nafiy Czechowice Czechowice 13,200 bled
24 3 PP Rafineris Nafty Glinik Gorlice R 2.470 bled
Mariampolski

25 4 Blanchownia P 40{+ 100y 100 60

26 5 PP Rafineria Mafty Jedli Jedlicze 13 3.880 bfcd

27 6 PP Rafineria Nafly Jaslo Jaslo R 2.660bfcd

24 1 PP Rafincria Mafly Trzebinia Trzebina R 9.500 bicd

29 8 Mazovian Refinery & Plock R/P 200 wicd 365(+15) 160 55 100

Petrochemical worka
30 g Petroleum Refinery Gdansk Gdansk R 60 bicd
it 10 { Planned petrochemicals site Kedzierzyn R/P 6,000 t/a
Petrochemical
_ 2,500t/2

Romania 32 1 Arpechim SA Pitesti R 125 bfed 130.534

33 2 Asira SA Pitesti 56 bled

34 3 Petrotel, Petroicl Ploiesti P 104 bicd 200 /a

35 4 Darmanesti Refinery Darmenesti R 33.0 b/ed

6 s Petrobrazi Ploicati P/R 159 b/ed
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Country Plant Name Location R/P Crude Petrochemical Capacity {000 t/y)
Capacity
{000 tly) Ethyl Benzene | Toluene Xylene

Romanis 37 |6 | Petroleub Bacau R 8 b/cd
{cont)

31 7 Petromidia Navodeari P/R | 110 bied

» 8 Rafo Oneati R 108.78 bicd

40 9 Chimcomplex SA Onesti P

Borzesti/Carom

41 10 | Sicaua Cimpina R 9.272 bi/ed

42 | Vega Plocisti 18.516 blcd

43 i2 §{ Brasov

54 13 | Rimnicul-Sarat R
Russia 45 1 Perm R/P 278.4 b/ed 60

46 2 Grozny R/P 387.72 bled 30

47 3 Ishimbai R 160 bid

12m Uycar

48 4 Lzhevsk

49 5 Kirishi R/P 386 b/ed 100 120

50 6 Magnilogorsk

51 7 Michurinsk

52 8 Moscow R/P 243 bled 220

53 9 Nizhnekarnsk R/P 120 bled 450 200

54 10 Nizhny Novgorod R 435.06 b/cd

55 3] Omsk R 564 bicd
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Oil Refineries and Petrochemical Plants

Country Plant Name Location R/P Crode Petrochemical Capacity (000 t/y)
Capacity
('000 vy) Ethyl Benzene | Toluene Xylene

Ruasis 56 |12 Angarsk R 462 blcd
{cont)

571 |13 Achinsk R 139 blcd

58 |18 Khabarovak R 90 bled

59 5 Khomsomolsk R -116.14 blcd

60 16 Salavat R 246.16 bicd

6l 17 Novo-Ufa R 377.64 blcd

62 1138 ' Grozny-Sheripov R 40 bicd

63 |19 Orenburg

64 20 Ryazan R/P 370.6 blcd 125

65 23 Saratov R/P 176.2 bicd 0

66 {22 Syzran R 210.3 blcd

67 |2 ' Tuspse R 45 bled

68 | 24 Ufa R 483.74 bicd

69 |25 Ukhta R 125.7bled

70 26 Voigograd R 188.92 bled

|27 Yaroslavi IR 357 bied

i 28 Pyatigorsk

73 | % Krasnodar v | P | 3388 bled 130

4| 30 Samara (formerly R _ 119.58 bfed

Kuibyshev)
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Country Plant Name Location R/P Crude Petrochemical Capacity ("000 ty)
. Capacity
{000 uy) Ethyl Benzene | Toluene Xylene
Ruasia B n Gubakha P 20
(cont)
7% 32 Omk R $44.2 blcd
FL 33 MNovokuibysien R/P 307.4 bicd 60
7 34 Cherepovela P 20
79 s Gorkiy P 300 t80
80 k13 Kazan P 360 210 200
81 37 Lipetsk P 70
82 k: Budyennovsk P 250 100
Slovakia 83 1 Slovnaft Bratislava R/P 144 bled 260(+40) 92 55 160
84 2 Zyolen
85 3 Petrochema Dubova Dubova R
86 4 Stratzic
Ukraine 17 1 Drogovych R T1.6 bled
88 2 Kherson R 172.86 bicd
89 3 Kremenchug R 372.5 blcd
90 4 Lisichansk R/P 469.22 bicd 350
N 5 Lvov
92 6 Nadvornaya R 73.20b/cd
93 1 Odeasa R 78.340 bicd
94 8 Vinnitea
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Country Plant Name Location R/P Crude Petrochemical Capacity (000 t/y)
Capacity
{7000 t/y) Ethyl Benzene | Toluene . Xylene
Ukraine 95 9 Vannovskiy 40 b/ed
{cont}
9% | 10 Zaporozhye
97 11 Kalush P 250 120
98 12 Severodoneisk P 100
99 1 Gorlovka P 25
100 | 14 Donestsk P 30
101 | 15 Dneprodzerzhinsk P 50
102 | 16 Avdayevka P 25 .
103 117 Daepropetrovak P 65
104 | 18 Kharkov P 20
105 | 19 Kommunarsk P 20
106 | 20 Krivoi - Rog P | 20
107 | 21 Miakayevka P 25
' 108 | 22 Yasnov P 60
109 |2 Yenakijeva P 25
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Couniry Plant name Location Main products Capacity Output
Belarus 1 Gomel Chemical Plant Gomel Phoephates Phosphoric scid
328,000t/
2 Grodno Nitrogen Prod Association Nitrog prod A ia 808t/aN
Bulgaria 3 Agrobiochim Stara Zagora Nitrogenous and , Fertilizers 900,000u/a
phosphatic products product
and others
4 Asotnotorov Zavod (Nitrogen Fertilizer Stars Zsgora Nitrogenous products _Fenilizers 793,000t/
Works) product
5 Polichim Devnia Nitrogenoup and Fentilizers 120,0000/a
phosphatic products product
PVC NP 350,0000/a
6 Polymeri (This is probably the same plant Devnia Chloralkali products
as Polichim)
7 Chimko?, Vratsa Chemical Combine Vratsa Nitrogenous products Fertilizers 800,0000/a | Urea 787,000t/a
and others urea
8 Neochim Dimitrovgrad Nitrogenous and .
phosphatic products
9 Agropolchim Povelyanovo Nitrogenous and Nitrogenous
phosphalic products fenilizers 600,000t/
Phosphatic fentilizers
290,0000/a
10 Sodi (This is part of Agropolichim and Devnia Chioralkali producta Soda ssh Soda ash
Sodi complex) 1,760,00017a 1,013,0000/a
Czech 1 Moraveke Chemicke Zavody Ostrava Fertilizers and others Fertilizers 114,000 Sulphuric acid
Republic tpa product 80,0000/a
12 Severoceske Chemicke Zavody, North Lovosice Fenilizers and others Fenilizers
Czech Chemical Works 1,280,0000/2 product
13 Vychodoceake Chemicke Zavody, Pardubice-Semlin Fertilizers and others Fenilizers 200,000t/
Synthesia '

product

»
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Country Plant mame Location Main products Capacity Cutpert
Czech 14 4 Spolans Chemical Works Neratovice PVC, VCM and Caprolactam
Republic others 44,0001/a
(cont)
15 5 Spolchemic Chemical Plant, United Uati nad Labem PVC and others
Chemical and Metallurgical Works
16 6 | Sokolov Chemical Works Sokolov Fentilizers and acrylic
acids and eslers
17 7 Precheza Prerov Titanium dioxide 24,000 t'a
Estonia 18 & Salvo Tallinn Industeis] chemicals
19 9 Shale Chemical Production Association, Kohtla Jarve Nitrogenous and Ammonia 188,000
Slantsekhimicheskoe Obednenic PO phosphatic products ta N
20 § 10 | Kivoli Kohtla Jarva '
Hungary 2l i Borsodchem (Borsodi Vegyi Kombi Kazincbarcika Nitrogenous Fenilizers 314,000t/s
' umil 1991) (BVK) products, PVC and
others
22 2 Peremarion Vegyipari Vallala, Peremaston Peremacton Phosphatic products Pertilizers 565,000
Chemical Company t/a
) 3 Pet Nitrogennwvek Varpalote, Postafiok Mitrogenous, NP/NPK fertilizer
phosphatic producis 430,000 t/a
and othera
24 4 | Budapest Chemical Works Budapest Fertilizers and others
25 5 | Tiszamenti Vegyimuvek Szolnok Phosphatic fertilizers
26 | 6 | Tiszai Vegyi Kombinat (Formerly Tiszaujvaros Nitrogenous Fentilizers 540,000
Leninvaros) products, polymers t/a product
and others
7 7 Chemolomplex Leninvarcs -
Latvia 23 1 SKTB Non-Organic Materials Induatriat chemicala

Riga
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Country Flant name Location Main products Capacity Outpul
Latvia 29 2 Ventspils Plant Ventspila Nitrogenous and
(cont) phosphatic fertilizers
Lithuania 30 1 lonava Nitrogen Fentilizer Plant/Industriat Ionava/Jonava Nitrogenous products Fertilizer 1,000,000
Amalgamation Azotas th
3 2 | Kedainiai Chemical Combine Kedainiai Phosphatic products Phosphoric acid
235,000 t/a P205
Poland 3 1 Chorzow Chorzow
n 2 | Zaklady Chemiczne Oswiecim Oswiccim Polymers and others | Syathelic rubbers &
latexes 103,000 t/a;
solvents 104,000 va;
other chemicals
100,000 t/a
34 3 Zakl. Chem. Blachownia Blachownia LDPE and aromatic Ethylene 40,000 t/a
compounds Propylene 20,000 va
35 4 Gdanskic Zaklady Nawozow Fosforowych, | Gdansk Phosphatic products Fertilizers 862,000 Triple superphospate
Fosfory Gdansk tha 150,000 t/a
s 5 Police Zaklady Chemicze Police, Szczecin Nitrogenous and Fentilizers 1,450,000 Temary fertitizer
- phosphatic products ta 445,000 tfa
37 6 Zaclady Azotowe Pulawy Pulawi Caprolacium, Fertilizers 2,430,000
nitrog products t/a product
Kl 7 Kombinat Koplan Tarnobrzeg, Siarkopol Machow, Zakladow, Tarnobrzeg Phosphatic products Single
superphosphate
160,000t/a P,0,
39 S Wioclawek Wioclawek, Bydgoazcz VCM, PVC and Fertilizers 939,0001/a
nitrogenous products PVC 150,000 t/a
40 9 Zaklady Azolowe Kedzierzyn Katowice, Kedzierzyn Nitrogenous products | Fertilizers 965,000 Calcium nitrate
Ua 471,030 v/a
Urea 150,253 u/a
41 10 Z'nklady Azotowe W Tamowie-Moscicach Tarnow PVC, nitrogenous All products
products 2,500,000 t/s
» E
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Country Plant name Location Main products Capacity Ouiput
Poland 42 11 | Krakowskic Zaclady Sodowy Krakow Chiloralkali products
{cont)
43 12 | Fosfory Lubon Lubon Single
superphosphale
44 13 | Fosfory Szczecin Tomun Single
superphosphate
45 14 { Fosfory Torua Ubocz Single
superphosphate
46 15 | Fosfory Ubocz Wroclaw Single
superphoaphale
. 47 16 } Fosfory Wroclaw Police Titanium dioxide 36,000 t/a
Romania 48 1 Olichim (Combinam Chimic Rimnicu Rimnicu Vilcea PVC, chloralkali Polymerisation
Vilcea unil 1990) products 173,600 v/a
49 2 Govora Soda Ach Plant, Uzinele Sodice Govora Soda ssh
Govora
50 3 SC Solventul Timisoars Polymers and others Polymerisation
60,000 t/a
St | 4 UCT (Formerly Intreprind Chi Turda PVC and others Polymerisation 7,000
Torda} tla
52 5 Arad Chemical Fentilizers Combine, Arad Nitrogenous producis Ammounia 247,000
Archim a N
53 6 Bacau Fenilizer Combine Bacau Nitrogenous products | Fertilizers 420,000
Ua product
54 7 Combinamtl Chimic Craiova, Doljchim Craiova, Olienia Nitrogenous products | Fertilizers 1,470,000
t/a product
35 8 Combinatul de [ngrasaminte Asolase, Tirgu Mures Nitrogenous products | Fenilizers 1,470,000
Azomures and others t/a product
36 9 Combinatul de Ingrasaminte Chimice, Piatra Neami, Moldavia Nitrogenous products | Fertilizers 1,000,000
Azechim s product
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Country PMant name -Location Main products Capacity Output
Romania 57 10 | Combinatui de Ingrasaminte Chimice Orabul Turna Magurele, Bucharest Nitrogenous and Fentilizers 2,800,000
{cont) Turny Magurele phosphatic products t/a product
58 H Fagaras Fertitizer and Chemical Combine, Fsgaras Nitrogenous producis | Fentilizers 312,000
Nitramonia t/a product
59 2 (Same as Fagaras Fertilizer and Chemical Fagaras Phenol Phenol 10,000 t/a
Combine?)
60 3 Navodari Usina de Superfosfati, Fertilchim | Navodard Phosphatic products Fenilizers 503,000
) t/a product
61 4 Peiru Poni - Uzincle de Ingrasaminte Valea Calugarcasca -Regiunca Ploiesti Phosphatic fertilizers Fentilizers 490,000
Chimice, Romfosfochim o Ua product
62 5 Slobozia Fertilizer plant, Amonil Slobozia Nitrogenous products | Fertilizers 1,070,000
t/a product
63 6 Biocapa Timaveni VCM, PVC and
others
64 7 Mining complex Zlaina Sulphuric scid and
suiphates
65 8 Carbosin Copsa Mica Carbon black and
others
66 9 Verachim Giurgin Chlocalkali products
67 10 | Sofen " Bacau Nitrogenous and
] phosphatic producis
Russia 68 1 Orgsteklo Production Amalgamation Gorkovekoy Oblast, Nizhny Novgorod Agrochemicals and
Induetrial chemicals
69 2 Balakovo Phosphate Fertilizer Plam Balakovo, Saratov, Volga Region Nitrogenous and Phosphoric acid
phosphatic products 440,000 va PO,
70 k} Berezniki Nitrogen Fentilizer Plant Berezniki Nitrogenous products Ammonia 367,000
ta N
T 4 Krasnodar Chemical Plant Byleorechensk, Krasnodar Nitrogenous and Phosphoric acid
phosphatic products 330,000 t/a P,O,
. % "

H o
Lo
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Country Plant name Location Main products Capacity Output
Russia 2 s Cherepovels Chemical Combine Cherepovets Nitrogenous and Ammonia 797,000
(cont) phosphatic producls tla N
Phosphoric acid
765,000 1/a PO,
73 6 Dorogobuzh Nitrogen Fertilizer Plant Dorogoduzh, Smolensk Nitrogenous products Ammonia 878,000
ta N
74 7 Kingisepp-Fosforit Combine Kingisepp, St Petersburg Nitrogenous and Phosphoric acid
phosphatic fentilizers 218,000 /2 P,O,
75 8 Kuibyshev Chemical Plant Toglistti, Kuybyshev Nitrogenous and Ammonia 642,000
phosphatic products ta N
Phosphoric acid
170,000 ¢/a P04
76 9 Nevinnomyssk Chemical Combine Nevinnomyssk, Stavropol Nitrogenous products | Ammonia 1,029,000
a N
77 10 | Movgorod Chemical Combine Novgorod Nitrog prod Ammonia 920,000
th N
78 11 | Novomoskovsk-Lenin Chemical Combine Novomoskovsk, Tula Chloralkali, PVC and Ammonia 1,600,000
. nitrogenous products ta N
Phosphoric acid
55,000 t/a P,0,
79 12 | Re h-Pridonsk Chemical Works Rosasoch, Voronezh Nitrogenous and Ammonia 738,000
phoaphatic products t/a N
80 13 | Toglistti complex Togliatti Nitrog producis | A ia 1,850,000
a N
81 14 | Uvarovo Chemical Plant Uvarovo phosphatic products Phosphoric acid
219,000 t/a P,0,
82 15 | Voskresensk Chemical Combine Voskresensk, Moscow Nitrogenous and Ammonia 265,000
phoaphatic products tla N
Phosphoric acid
460,000 v/a P,0,
83 16 } Meleuz Plant Meleuz
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Couniry Plant name Location Main products Capacity Output
Russia 84 17 Yaroslavl Titanium dioxide 4,000 t/a
(cont)
Sloveakia 85 H Novacke chemicke zevdy Novaky PVC and VCM and PVC and VCM
others 90,000 t/a
86 2 Chemko Strazske Strazske Nitrogenous and Fentilizers 950,000
phosphatic products t/a product
87 3 Dimitrova, Bratislava Fenilizers and others
Juraja Dimitrova Chimicke Zavody
i 4 Povazske Chemicke HZ Zilina Polymers Caprolactam
: 4,500,000 t/a
89 5 Duslo Sala Sala, Galanta, Ostravs Fenilizers and others
9% |6 Bstrochem Bratislava Fentilizers, polymers
and others
91 ? Biogema Cooperative, Biogema VD Kosice Basic chemicals
92 8 | Stovensky Hodvab Semica/Senica Viscosc and polyester | 4,900,000 vs
Ukraine 93 | 1 | Cherkaasy Chemical Combine Cherkassy Nitrogenous and Ammonia 983,000
phosphatic products ta N
94 2 Chemorechensk Plant Dzerzhinsk Nilrogenous and Ammonia 539,000
phosphatic products th
95 3 Dueprodzerzhinsk Metallurgical Combine Dneprodzeszhinak Nitrogenous products | Ammonia 769,000
thh N
9% 4 Gorlovka Chemical Combine Gorlovka, Donets Nitrogenous Ammonta 1,586,000
products, polymers ta N
97 5 Odcasa New Fertilizer Combine Odesse Nitrogenous products | Ammonia 738,000
va N
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Country Plant name Location Main products Capacity Output
Ukraine 98 6 Rovoo Chemical Combine Rovno Nitrogenous and Ammonia 435,000
{cont) phosphalic products t/a N
. Phosphoric acid
120,000 t/a P,O;
99 7 S d k Ch | Combine, Azot Severodoneisk, Voroshilovgrad Nitrogenous products Ammoaia 1,100,000
Fentilizer and Chemicals Combine a N
1000 { 8 Sumy Khimprom Enterprise Sumy Nitrogenous and Phosphoric acid
phosphatic products 260,000 v/a PO,
101 |9 Sumy Titanium dioxide 115,000 u's
102 { 10 Armysnsk Titanium dioxide 200,000 t/a
03 | 1 Krym Titanium dioxide
104 1 12 § Lysichanek Soda Works Lysichansk Sodium carbonate Sodium carboneate
400,000 us
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Country Plant name Location Total pulp Principal grades
capacily
th.tly
Belarus ¥ Svetlogogorsk pulp & peper mill Svetlogorsk kT
Bulgaris 2 Darjavna Knijna Fabrika, Vassil Kolarov Mill Kostenelz 10 5G
3 Kombinat za Tzeluloze i Hartia, Mizia Mill Mizia 10 5G, BSK
4 Kombinat za Tzcluloza i Hartia, Siephan Kiradjiev Mill Stamboliiski 45 NSSC,
u/sB 5K
5 Pitinhant, Viadimir Poptomov Mill Razlog 10 U/SB SK,
RF
[ Rullog-Iskaz AD, Gara Eskar Mill ! Sofia NSSC
7 ZKMO-Koicherinovo, Nikla \\;apmmv Milt Kocherinovo 5 SG
Czech Republic 8 Jihoteské Papiry o.p. Vitrni v Ceekého Krumiova 100 SG, U/SB SS
9 Jihotesk& Papiry, Papiry Vilavsky Miyn Loucovice
10 Olianské Papifny a.». LEukavice
n Severofeské Papifny a.s., Ceské Kamenice Ceské Kamenice 15
12 Scverofeské Papifniy Steti s.p., Sepap Stetl Sekuf 50 SG, BSK,
U/SB SK, RE
Eslonia 13 Kekhra Pulp & Paper Combine Kehra 50 U/SB SK
14 Tallinn Pulp & Paper Combine Tallina 47
Hungary 15 Dunapack AG, Dunaijvirosi Papirgyér Dunaujvaros 95 SG, NSSC, &1
16 Dunapack Co, Caepel Paplrgyér Budapest 15 NSSC, Seda
Latvia 17 Sloksky Pulp & Paper Mill Yurmaia 66 USS, G
Lithuania 18 Grigishky Experimental Paper Combine Grigishkes 31 SG, RF
19 Klaipeda Pulp & Paperboard Mill Klaipeda 53
. =
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Country Plant mame Location Total pulp Principal grades
capacity
th.Uy
Poland 20 1 Bydgoskic Zaklady Papicmicze Bydgoszcz 5 S
21 - 2 Glucholaskie Zaklady Papiernicze Rudawa, Opole 1 SG
22 3 Kaletanskic Zaklady Celulozowa Papiernicze BoruszowiceKatowice 2 SG
3 4 Karkonoskic Paper Mill, Fabryks Papicrce Karpacz Karpacz l 5G
24 5 Kluczewskic Zaklady Papiernicze Ollusz, Katowice 4 SG
25 ] Kostrzynskic Zaklady Papiernicze Kostrzyn, Gorzow 57 BSK, USK
26 7 Glucholaskic Zaklady Papicenicze Glucholazy, Opole 8 5G
27 8 Krapkowice, Zaklady Cclul Papi Krapkowice, Opole 40 UBK, U/SB SK, Soda
) 28 9 Lodzkic Zaklady Papicrnicze Lodz 20 SG
29 10 Myszkowskic Zaklady Papicrnicze Myszkéw, Czestochowa ' 67 5G
30 It Zaklady Celulozowo-Papiemicze w Kwidzynie Kwidzyn, Elblag 220 NSSC, BSK, RF
it 12 Myszkowskic Zaklady Papicrnicze Czestochowa 25 G
32 13 Szczecinskic Zaklady Papiernicze Szczecin 60 5G
33 14 Warszawskic Zaklady Papiernicze 5.a. Jeziorna, Warszawa SG, BSK, BHK,
L/SB SK, BSS,
U/SB S8
34 15 Swiccie Pulp & Paper Mill Swiecie 288 NSSC, U/SB SK
35 16 Zaklady Papiernicze Wiloclawek 12 5G
36 17 Kaletanskic Zaklady Celulozowo-Papicrnicze Kalety, Czestochova 23 UISB SK
37 18 Slagkic Zaklady Papicrnicze Tychy, Katowice 15 SG
Romania 38 1 Ambro s.a., Suceava Pulp and Paper Integrated Miit Suceava 120 USK, RF
39 2 D.I.L., SC Celohari s.a. Zamesi, Judet Brasov 50 BSS, U/SB 85, RF
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Cowmiry Plant name Location Totad pulp Principal grades
capacity
th.tly
Romania (cont} 40 3 ICPCH, “Comuana Din Paris®, Piatra Neamt Paper and Board Piatra Neamt, Judet Neamt 6 SG
41 4 ICPCH, "Letea” Bacau Pulp and Paper Integrated Mill Bacau, Judet Bacau 110 SG, BSS, U/SB
- ss
42 5 ICPCH "Reconstructia”™ Pistra Neamt Pulp and Paper Piatea Neamt, Judet Neamn 40 BSK, U/SB S§
43 6 ICPCH Braila Pulp and Paper Integrated Mill Braila, Judel Braila 105 BSK
44 7 ICPCH Dej Pulp and Paper Intcgrated Mill Dej, Judet Chuj 120 BSK, USK
45 8 ICPCH Petresti Paper Mill Petreati, Judet Aloa 15 SG
46 9 iCPCH, SC Comceh s.s. Calarasi, Judet Ialomita . 3715 BSK, St
47 10 S.C. Cclrom s.a. Drobeta-Tr. Severin, Mehedinti 140 NSSC, BHK, U/SB
HK, sCp
* 48 1i S.C. Vrancea p.a., Adjud Pulp and Paper Integrated Mill Adjud, Vrancea 95 USK
49 12 |} S.C. "Palas” Coanstanta Pulp and Paper Mill Constanta 7 St
50 13 S.C. "Hicen" 3.a. : Bistrita Nasaud | 2 SG
51 14 $.C. "Hintia" s.a. Busteni, Busteni Paper Mill Buateni, Judetn] Prahova 0 SG
Rﬁilil 52 1 Arkangelsk Pulp & Paper Combine . Novodvinsk, Arkangelskaya obt. 924 K
's3 | 2 | Astrakhan Pulp & Papecboard Combine  * . Astrakhan 11
54 l Balakhna Pulp & Paper Combine . Pravdinsky, Gorkovikaya obl. 564 SG, TMP
55 4 Balakhna Pulp & Paper Combine Balakhna, Goskovskays obl. 53
56 5 Kaisky Pulp Mill Sozimsky, Kirovskaya obl. 35
57 6 Kaliningrad Pulp & Paper'MiII Kaliningrad, Kaliningradekaya obl. 118 | UB/SB HS
58 7 Kaliningrad Pulp & Paper Mill Ne. 2 Kaliningrad, Kaliningradskaya obl. 1
5 |- 8 Kameky Pulp & Paper Combine Krasnokamak, Permskays obl. 220
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Country Plani same Location Total pulp Principal grades
capacity
th.t/y .

Russia (cont) 60 9 Kottas Pulp & Paper Combine Koryazhma, Arkhangelshaya obl. 993 K

61 10 Lyskelsky Paper Mill Lyaskelya, Karelia kY

62 it Mariysky Pulp & Paper Combine Volzhsk L2 i

63 12 Neman Pulp & Paper Mill Neman, Kaliningradekaya obl. 100

64 i3 Okulovks Pulp & Paper Combine Okulovka, Novgorodskaya obl. 30

) 65 L4 Perm Pulp & Paper Combine Perm 190

66 15 Pitkyaranta Pulp Mitl Pitkyaranta, Karclia 80

67 16 Segezha Pulp & Paper Combine Segezha, Karelia 660 K

68 17 Sokol Pulp & Paper Combine Sokol, Vologodskaya obl. 106

69 18 Solikamsk Pulp & Paper Combine Solikamsk, Permskaya obl. 673 5G, TMP

70 19 Solombaleky Pulp & Paper Combine Arkangelsk 22

Tt 20 Soveisk Pulp & Paper Mill Sovetek, Kaliningradskaya obl. 92

72 21 Sukhonsky Pulp & Paper Mill Sokol, Vologodskaya obl. 65

73 22 Svetogorsk Pulp & Paper Combine Swetogorsk, S1. Petersburgakaya obl. 417 K, NP

74 23 Syassky Pulp & Paper Combine - Syastroy, St. Pelersburgskaya obl. 184

5 24 Vishera Pulp & Paper Mill Krasnoviishersk, Permskaya obl. 47

76 15 Vyborsky Pulp & Paper Combinc Sovelsky, St. Petersburgskaya obl. 50 _BSK
Slovakia 71 | t | Biocel sp. ' Paskov, North Morovia 210 | Bss

78 2 Bukoza 8.8. Vranov 0.T. 72 BHK

79 3 Chemiceluloza s.p., Zilina Zilina 10 BHS

80 4 Harmanecke Papicrne a.5. Harmanec kL] SG, U/SB SS
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Country Plant name Location Total pulp Principal grades
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th.ty
Stovakia {cont) 81 5 Juhoalovenske Celulozky a Papicrne 2.3. Sturove 245 BSCM, NSSC, RF
82 6 Severoalovenske Celulozky-l Papiemne n.s. RuZomberok 200 SG, BSK, BHK, USK
83 7 Slavosovske Papierne 5.p. Slavodovee 6 SG
Ukraine 84 1 Ezmail Pulp & Paper Mill Izmait, Odcesskays obl. 4 .
85 2 | Kherson Pulp & Paper Milt Tayurupinsk, Khersonskays obl, 35
86 3 Kicvsky Pulp & Paperboard Combine Obukhov, Kievskaya obl. 210
87 4 Lvov Paperboard Mill Lvov n
88 5 Zhidachev Pulp & Paperboard Mill Zhidachev, Lvovskaya obl. 48

Abbreviations

BHK bleached hardwood krafl

BHS bicached hardwood sulphite
BSS bleached softwood sulphite
BSK bleached sofiwood krait (pulp}
CTMP chemi-thermomechanical pulp
K keah (puip)

RF recycled fibre

DP dissolving pulp

NP ’ non-paper {pulp)

NSSC neulral sulphite semi-chemical (pulp)
sC semi-chemical {pulp)

T™P thermo-mechanical pulp

SB semi-bleached

SG slone groundwood

§s sofiwood sulphite (pulp)

St straw

UB unbleached

Source: International Pulp and Paper Directory, 1993
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MODELLING THE IMPACT OF : .
ECONOMIC REFORM AND INDUSTRIAL RESTRUCTURING

A detailed model has been developed to examine the combined impact of structural and
pricing changes on total emissions of various pollutants in each country. It is based on an input-output
framework using input-output tables for various years aggregated to 48 sectors. However, a distinction
is drawn between the input-output coefficients for plant and equipment resulting from new investment and
the capital stock inherited from the past. The technical coefficients for new capital are assumed to be the
same as those prevailing in Western Europe in the mid-1980s except in the case of the slow reform
scenario. On the other hand, the technical coefficients for old capital change in response to exogenous
reductions in overmanning and the use of material inputs (x-efficiency gains) and to changes in relative
prices according to a standard cost function. There is no single energy price elasticity since substitution
between energy, labour and materials and between fuels depends upon the initial shares of the factor and
fuels in total costs.

" Five scenarios have been examined:

A. The "main scenario” whose key assumptions are outlined below. This is regarded as
the most plausible outcome over the next 20 years on the basic premise that a reasonably
comprehensive reform program will be pursued in Belarus over the next 5 years. The
environmental performance of new capital equipment is assumed to be equivalent to the
environmental standards operative in Western Europe and the US during the early 1980s.
This means that the emissions from new plants will be similar to the average level of
emissions from West European or US plants operating today.

B. The "slow/delayed reform scenario” which assumes that pricing and other market
reforms are delayed until 1995/96 and that the reform process proceeds rather slowly so
that incentives to reduce energy consumption and to invest in new, more efficient, capital
are much weaker and operate over a longer time period. This scenario implies that any
economic recovery after 1995 will be much weaker and that growth in the decade
2000-2010 will also be lower. Environmental standards are as for the main scenario.

C. The "accelerated reform scenario” assumes that the government presses ahead with
radical economic reforms and strict enforcement of hard budget constraints for enterprises.
These pressures, combined with an active policy to encourage foreign investment, will
shorten the period of adjustment to new incentives and higher prices. The immediate
decline in employment and output will be greater because more of the old capital stock is
scrapped but the subsequent recovery will more rapid with faster economic growth through
the decade 2000-2010.. Environmental standards are as for the main scenario.

D. The "EC standards for new plants scenario” - referred to as EC new plant —is based
on the same economic assumptions as the main scenario but assumes that all new capital
equipment is required to meet emission standards equivalent  to those applied in the
European Community in the early 1990s (rather than the early 1980s).
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E. The "EC standards for all plants scenario” -- referred to as EC all plant ~adds to the
previous scenario the assumption that all plants are gradually required to conform to
current EC emission stapdards by 2010 by the installation of end-of-pipe controls or by
appropriate changes in process technology.

Comparison of the first three scenarios illustrates the impact of differences in the nature and speed of
economic reform on Belarus® environmental problems, while comparison of the scenarios specified in A,
D and E illustrates the contribution of alternative environmental policies.

The key assumptions characterizing the different scenarios are:

(a) The paths for GDP follow current World Bank estimates up to 1995. For most
countries GDP levels out between 1993 and 1995 at 65-75 percent of its pre-transition
level. In the main scenario GDP is assumed to increase at 6.5 percent per person per year
over 1995-2000 and at 4 percent per person per year over 2000-2010. These growth rates
are high but historical experience suggests that they can be achieved if the necessary
reforms are implemented. The accelerated growth scenario follows an East Asian pattern,
whereas the slow/delayed reform is based on growth rates post 1995 that are similar to
those achieved by the former Soviet Union. .

(b) The share of investment in GDP falls sharply to 1995 and recovers thereafter but only
to 20 percent in 2000 and 25 percent in 2010 - well below past levels. Slower or faster
growth implies correspondingly lower or higher invest_ment shares.

(c) The composition of private and public consumption gradually shifts by 2010 towards
the pattern typical of middle income countries with similar incomes measured in terms of
purchasing power parity. '

(d) Improvements in x-efficiency and the adjustment of energy and other inputs per unit
of output producing using old capital are phased over a period of 10 years in the main -
scenario. _ This adjustment period is 20 years for the slow/delayed reform scenario and 5
years for the accelerated reform scenario. Under the latter it is assumed that 20 percent
of the initial capital stock is scrapped by 1995 as enterprises contract or close down.
Under the slow/delayed reform scenario it is assumed that new investment has input-output
coefficients based on typical Soviet technology rather than Western technology.

(e) The long run aggregate elasticity of energy use in industry is approximately -0.5 for
the main and accelerated reform scenarios. This is typical of the long run responses of
West European economies to the two oil shocks. Under the slow/delayed reform scenario
it is only -0.075 which is more typical of the response of centrally planned economies to
price changes in the past. Note that the short run price elasticities are much lower because
the adjustment to higher prices is phased over 5, 10 or 20 years as appropriate.

(f) Lags have been built into the adjustment process to reflect the slow initial response of
industrial energy consumption to changes in output, so that energy-related pollution
declines more slowly than might be expected from a simple link between industrial output
and energy demand.
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(g) The detailed assumptions about the manner in which the stricter environmental
standards in the ECS NP and ECS AP scenarios will affect various emission coefficients
are described in a Background Paper to the Action Programme. In particular, the
coefficients relating to emissions of NOx and lead from household use of oil products,
which is assumed to be almost entirely comprised of gasoline in automobiles, do not imply
that all new automobiles will be fitted with catalytic converters. For the ECS AP scenario
it has been assumed that 50% of the vehicle fleet will run on unleaded gasoline.

A selection of the results generated by running the model for 11 of the countries in the region are
shown in the main text. Because the model is based upon detailed projections at an industry level, it is
possible to distinguish between those industries -~ referred to as heavy industry - which are typically
characterized by large individual sources and other production whose emissions derive from many small
sources. The distinction is important because it is much easier to monitor and enforce emission standards
for a limited number of large sources in the paper, chemical, cement, metallurgy and heavy engineering
industries than for the much greater number of medium and small enterprises in other branches of the
industrial sector as well as agriculture, services and households. The relative contributions of different
types of source to total emissions of some key pollutants are shown in the following figures.
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Emissions of particulates in Poland by type of source

Indices, 1988 total=100
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Figure 1.  For particulates, investment in new power and heat plants or in rehabilitatintg existing ones
will greatly reduce the contribution of these sources to total emissions in countries like Poland.
Remember, also, that this reduction in the share due to power and heat plants accompanies a large fall
in total emissions. The reduction in emissions from large industrial sources is less than for total
emissions, unless stricter standards are applied to existing as well as new plants. If strict standards are
applied to all plants, then it is small sources - households, services and small industry - which make the
largest contribution to total emissions. Still the overall level of emissions is so much lower that this
would hardly warrant stricter environmental controls on small sources over the time period considered.
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Yy

Emissions of sulfur dioxide in the Czech and Slovak Republics
by type of source

Indices, 1989 total=100
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‘World Bank estimates
(Data was not avallable on the separate republics)

Figure 2. For sulfur dioxide, as for particulates, large reductions in total emissions are not uniformly
spread across different types of source, The share of power and heat plants tends to fall, especially when
stricter standards are applied to all such plants. The share of heavy industry tends to rise in the absence
of stricter standards, wherease with stricter standards it is the share of small sources that tends to rise.
However, small sources never become the largest contributor to total emissions of sulfur dioxide, so that
environmental policies and controls should focus on the power and heat sector and on large industrial
plants,
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Emissions of lead in Bulgaria by type of source

Indices, 1989 total=100
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Figure 3. In Bulgaria, as in all countries, vehicles are the major source of lead emissions. Emissions
from heavy industrial plants originate both from non-ferrous metal smelters, some of which can be
cleaned up at a reasonable cost, and from the combustion of coal and oil. The latter can only be reduced
by installing controls to reduce all dust and particulate emissions. Thus, changes in the contribution of
large industrial sources to total lead emissions after the initial economic downturn depend upon the
relative strictness of controls on vehicle emissions and dust emissions from large plants. For vehicles,
improvements in average fuel efficiency combined with an upgrading of gasoline quality will bring about
a gradual decline in the share of lead emissions from small sources under the main scenario and the
- scenario with EC controls applied only to new equipment. On the other hand, strict controls applied to
all large industrial plants mean that an increasing share of (the much lower) lead emissions will come
from small sources. This implies that reducing lead emissions even ﬁ.xrther will depend upon an almost
complete shift to the use of lead-free gasoline.
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WHY RAISE ENERGY PRICES?

Until 1990, energy prices were set well below market levels in all Central and Eastern
European countries. Raising energy prices is the classic win-win policy which improves economic
efficiency and generates large environmental benefits. This report emphasizes the environmental
consequences of adjusting energy prices to world market levels. But what are the economic arguments?
In summary, most sources of energy are prime examples of commodities which can be traded freely.
This means that a country which sells energy at domestic prices below the world market price is
sacrificing the difference between the domestic selling price and the world price.

Consider the case of crude oil in Russia. In mid-1992 this was being sold to Russian
refineries at a price of Rb 2200 per ton while the equivalent export price was US$120 per ton or Rb
15000 at the then prevailing market exchange rate of US$1 = Rb 125. This would not matter if the level
of oil demand in Russia were unaffected by the domestic price, since the price differential would simply
represent an income transfer from oil producers or the government to oil consumers. However, Russia
is now the most energy-intensive economy in the world with total energy consumption amounting to 6,000
kilograms of oil-equivalent per person for a GNP per person of about US$2,500. It uses about 8 times
as much energy per dollar of GDP as the average for Western Europe. Even allowing for harsh weather
it is clear that low prices lead to higher levels of consumption and wasteful use of energy.

Simple calculations suggest that an immediate decision to raise epergy prices to the world

market level should, over a period of 5-6 years, halve that level of energy-intensity. This would enable

Russia to export an additional 90 million tons of crude oil per year worth more than US$10 billion (after
allowing for changes in total GDP). Since Russia’s revenue from exports of goods and services outside
the former Soviet Union was about US$53 billion in 1991 and is expected to be little more than US3$35
billion in 1992, the additional oil exports would imply a substantial increase in Russia’s ability to import
capital equipment or consumer goods from the rest of the world. This is a simple measure of the
potential gains from increasing domestic energy prices to world market levels. There would, of course,
be' some capital investment (and social) costs involved in raising energy efficiency to adjust to higher
energy prices, so that the net gains are somewhat more difficult to estimate. But the difficulties of
adjusting to higher energy prices are usually exaggerated and US$10 billion per year can buy a large
amount of energy conservation.

Russia is an oil exporter, but the story is essentially similar for Ukraine which is a large
net importer of oil. In its case the burden of low domestic energy prices (for a given level of world
prices) is felt in a reduced capacity to import goods and services from the rest of the world. Similar
calculations suggest that the cost of its oil imports could fall by US$2-3 billion per year over the next 5-6
years. While information on Ukraine’s trade balance is lacking, this figure may be compared with the
country’s total foreign debt in convertible currencies which was estimated to be about US$10 billion in
late 1991,

Source: Based on material in Russian Economic Reform: Crossing the Threshold of Structural
Change (Washington, DC: The World Bank, 1992).
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SURVEY ON INDUSTRIAL INVESTMENT AND ENVIRONMENTAL ISSUES .
PRELIMINARY RESULTS (MAY, 1992)

Introduction

Preliminary results from a survey conducted by The World Bank and OECD in February-
April, 1992, appear to support anecdotal reports that corporate concern about environmental issues is one
cause of cautious investment by large Western industrial companies in Central and Eastern Europe.
While analysis of survey responses continues, initial results suggest that large Western multinational
corporatmns look closely at environmental issues in their industrial investment decisions and that
unresolved issues relating to environmental liability and environmental standards are making foreign
investment more difficult. In some cases, corporations have rejected potential investments because of the
environmental problems they posed.

Survey Results

The survey covered the 1,000 largest manufacturing, mining, and construction companies
based in North America and Western Europe. Key preliminary survey results, based on 191 usable
questionnaire responses and a dozen telephone interviews, include the following:

L] Environmental issues such as potential liability for clean-up of soil
contamination and uncertainty about emissions standards present
important impediments to Western direct investnent in Central and -
Eastern Europe.

* Companies in certain industrial sectors indicate that inadequate water
and sewer systems and inadequate infrastructure for solid and
hazardous waste management are important impediments to
investment in Central and Eastern Europe. Some companies
interviewed were willing to share in the costs of environmentally-
related infrastructure improvements, but await government
leadership.

L Nearly 62% of survey respondents indicated that environmental
issues are equally important impediments as non-environmental
issues such as the risk of unstable economic reforms and exchange
rate risks. This figure is even higher for (i) companies in more
polluting industries; (ii) companies that view lower costs as their
primary investment goal; (iii) companies with relatively strict
environmental policies; and (iv) companies that have previously
considered and rejected investment opportunities in the region. Most
companies interviewed explained that they consider environmental
issues at a later stage in evaluating potential investments, but that
unresolved environmental issues can either break a deal or result in
a more cautious investment plan:
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] The issue of potential liability arising from past environmental
practices appears to be the most important issues for investors.
Nearly 66% of respondents indicated that the issue of past liability
was more important in their company’s investment decisions than
other environmental issues. Qverall, however, the issue of past
liability is not significantly more important than other issues
involving environmental liability and standards.

L Indemnifications from private sellers and governments are the most
favored methods of managing environmental liability, but Western
companies also view a number of alternative or supplemental
measures as important. These include: (i) reducing purchase price
to cover potential liability; (ii) increasing management control to
reduce actual risks; (iii) building on greenfield (unused) sites; and
(iv) remediating site contamnination.

o In acquiring industrial facilities abroad, large Western companies
routinely assess potential liability arising from past environmental
practices, Only 11 respondents indicated they do not make
significant site assessments, while over half of the respondents
indicated that they perform site assessments using in-house experts
or outside auditors. Inability to make such assessments is an
impediment to investment.

L An overwhelming majority of large Western companies — nearly
77% of survey respondents - claim to follow internal corporate
environmental standards or environmental standards of their
headquarter country, when such standards are stricter than those of
a foreign country. Moreover, most companies interviewed assumed
that CSFR, Hungary and Poland, as part of an effort to join the
European Communities, would soon attempt to reach Western
European levels of enforcement of environmental standards.

Conclusions

While environmental policies in Central and Eastern Europe must respond to interests far
beyond those of Western investors, it may still be helpful, when designing such policies, to consider the
experiences and expectations of Western corporations. -Preliminary survey results suggest the following
tentative conclusions:

L Central and Eastern European governments can make industrial
investment opportunities more attractive by addressing Western
investors’ environmental concerns.

° Addressing investors’ primary concerns, such as the risk of unstable
economic reforms, is clearly important in order to attract investor
interest, but policies are also needed to address secondary concerns,



'

Survey on Industrial Investment Annex 7 Page 3

such as uncertainty about potential environmental liability, that are
also important for the completion of investment deals.

o In addressing investors’ concerns about environmental issues,
Central and Eastern European governments may wish to treat the
issue of past liability as a priority, but action is also needed on
issues such as liability for future environmental practices and
uncertain environmental standards and levels of enforcement.

L ‘Government policies for resolving issues of environmental liability
can and should go beyond blanket indemnifications. Governments
may wish to encourage investors to avail themselves of alternative
and supplemental means of managing liability, such as allowing
reductions in purchase price to cover the costs of remediating site
contamination, encouraging increased management control to reduce
environmental risks, and allowing and encouraging transfer of labor
and capital from old facilities to new ones,

o Governments can facilitate the sale of state enterprises by providing
investors with information adequate to assess potential environmental
COSts.

L To the extent that Western investors expect to follow environmental

standards stricter than those currently enforced in Central and
Eastern Europe, transaction documents that call for adherence to
such standards could present a win-win situation for governments
and investors.

L Parterships between governments and investors to meet certain
industries’ environmental infrastructure needs, such as development
of hazardous waste management facilities, may facilitate investment
in those industries. -

Methodology

The World Bank/OECD survey consisted of a written questionnaire mailed to CEO-level
executives at the 1,000 largest industrial corporations in North America and Western Europe, with a
slightly larger share of the questionnaires going to Western European companies. The target population
included all companies listed by a commercial database as having over $1 billion in net sales with activity
in the manufacturing, mining, and construction industries,

By April 14, there was a 19% response rate, with 191 usable responses, a relatively high
response rate for an unsolicited questionnaire sent to major corporations. Nearly all respondents were
multinational corporations. Of the 152 respondents who provided information on their positions, 96%
were CEO-level executives or executives with responsibility for evaluating foreign direct investment
opportunities. As many as 146 respondents had made or considered direct industrial investment in
Central and Eastern Europe or the Soviet Union (mostly in CSFR, Hungary, and Poland) at some point
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from 1989 to the present. Respondents were relatively well distributed in terms of investment activity
in CSFR, Hungary, and Poland: 51 respondents had current investments; 99 were considering
investments; 58 had previously considered and rejected investment opportunities; and 60 had never made
or considered direct industrial investment in these three countries. Similarly, responses also appeared
to represent the views of investors with different primary investment goals. With information from 149
respondents, nearly 66% indicated that access to new markets in the region was more important as an
investment goal than reducing production costs for exports. Finally, respondents appeared to be
interested enough in the survey to answer with care ~ only 26 responses were anonymous and fully 116
respondents were willing to accept follow-up questions.

While the large number of responses permits some generalization about the target
population, the ability to make generalizations is even stronger because the current sample appears to be
approximately representative of the 1,000 target population in terms of geographic distribution, size, and
industry. There was, however, a disproportionately high number of responses from corporations based
in Northern Europe and a disproportionately low number of responses from those based in Canada,

France, Italy and Spain.

There are several possible sources of bias. Respondents may have attempted to provide
"environmentally friendly" answers, although the survey contained many value-neutral questions such as
those concerning who should pay for clean-up of existing contamination. Respondents may also have
used the survey to advocate for desired environmental policies, such as encouraging governments to
accept liability for past contamination, but, in part, this is what the survey was designed to elicit. There
was also evidence that companies did not exaggerate their concerns. As expected, for example, those
companies interested primarily in access to new markets were less likely to view environmental issues
as impediments equal in importance to non-environmental issues. Lastly, the Western European responses
may be biased by the high share of companies based in Scandinavia and other regions in Northern
Europe, where companies generally are thought to be more aware of environmental issues.
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Key Issues Impeding Western Direct Investment in the
CSFR, Hungary, and Poland by Rank of Importance

Risk of unstable
economic reforms

Business risks
Legal and administrative
uncertainties

" Environmental issues
(e.g., past liability)

Exchange rate risks

Risk of political

instability

' Risk of expropriation,
etc.

Inadequate physical
infrastructure

Inadequate commercial
infrastructure

1.0 20 30 40 5.0
Very Unimportant ‘ LEVEL OF IMPORTANCE Very Important

Source: 1992 World Bank/OECD Corporate Survey on Western Direct Investment and Environmental
Issues in Central and Eastern Europe.

Notes: The number of companies answering these questions ranged from 124 o 128, with standard errors ranging from .08 1o
* AL
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Key Environmental Issues In The Evaluation, Negotiation, or
Financing of Direct Industrial Investment in the CSFR,

Hungary, and Poland

Liability for past
environmental practices

Liability for future
environmental practices

Uncertainty about
environmental standards

Cost to comply with
emissions standards

Costs related to worker
health & safety

Unavailability of clean
inputs (water)

Access to waste
management services

5.0
Very Unimportant LEVEL OF IMPORTANCE Very Important

Source: 1992 World Bank/OECD Corporate Survey on Western Direct Investment and Environmental
Issues in Central and Eastern Europe.

Notes: The number of companies answering these questions ranged from 125 to 127, with standard errors ranging from .10 to
.12. Because the questionnaire was aimed at companies with a variety of direct investment experiences in CSFR, Hungary, and
Poland, this set of questions was introduced in different ways. For example, companies that had previously rejected investment
opportunities were asked about the importance of these environmental issues as "obstacles to investnent." Companies that had
never considered investments were asked about the importance of these issues in their decisions not to consider direct
investnent in CSFR, Hungary, or Poland. Companies that fit into more than category (such as those currently invested and
currenty considering investment) ranked environmental issues more than once. In such cases, we calculated an average score
for each respondent for each envirorumental issue.
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Status of European Countries with respect to the

BASEL CONVENTION

ALBANIA; FA

AUSTRIA: FA & C
BELGIUM: FA & C
BULGARIA: FA

CYPRUS: FA, C, R & EiF
CZECH & SLOVAK REPUBLIC: FA, R & EiF
DENMARK: FA&C.
ESTONIA: R & EiF
FINLAND: FA, C, R & EiF
FRANCE: FA, C, R & EiF
GERMANY: FA&C
GREECE: FA&C
HUNGARY: FA, C, R & EiF
IRELAND: FA&C
ISRAEL: FA&C
ITALY: FA & C
LATVIA: R & EiF
LIECHTENSTEIN: FA, C, R & EiF
LUXEMBOURG: FA&C
MONACO: R & EiF
NETHERLANDS: FA&C
NORWAY: FA, C, R & EiF
POLAND: C, R, & EiF
PORTUGAL: FA&C
ROMANIA: FA, R & EiF
RUSSIAN FEDERATION: FA&C

SPAIN: FA&C
SWEDEN: FA, C, R & EiF
SWITZERLAND: FA, C, R & EiF
TURKEY: FA&C
UNITED KINGDOM: FA&C
FORMER YUGOSLAVIA: FA
EUROPEAN ECONOMIC COMMUNITY: FA & C

Key to Code: FA = Signed Final Act at Basel

C = Signed the Convention
R = Ratified the Convention
Eif = Convention entered into force
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European Countries that have signed the
BIODIVERSITY CONVENTION

ARMENIA
AUSTRIA
AZERBAYJAN
BELARUS
BELGIUM
BULGARIA
CROATIA

CYPRUS
DENMARK
ESTONIA
FINLAND

FRANCE
GERMANY
GREECE
HUNGARY
ICELAND
IRELAND

ISRAEL

ITALY
KAZAKHSTAN
LATVIA
LIECHTENSTEIN
LITHUANIA
LUXEMBOURG
MALTA
MOLDOVA
MONACO (Signed & Ratified)
NETHERLANDS
NORWAY

POLAND
PORTUGAL
ROMANIA
RUSSIAN FEDERATION
SAN MARINO
SLOVENIA

SPAIN

SWEDEN
SWITZERLAND
TURKEY

UKRAINE

UNITED KINGDOM
FORMER YUGOSLAVIA
EUROPEAN ECONOMIC COMMUNITY
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European Countries that have signed the

CLIMATE CHANGE CONVENTION

ARMENIA
AUSTRIA
AZERBAYJAN
BELARUS
BELGIUM
BULGARIA
CROATIA

CYPRUS
DENMARK
ESTONIA
FINLAND

FRANCE
GERMANY
GREECE
HUNGARY
ICELAND
IRELAND

ISRAEL

ITALY
KAZAKHSTAN
LATVIA
LIECHTENSTEIN
LITHUANIA
LUXEMBOURG
MALTA
MOLDOVA
MONACO (Signed & Ratified)
NETHERLANDS
NORWAY
POLAND
PORTUGAL
ROMANIA
RUSSIAN FEDERATION
SAN MARINO
SLOVENIA

SPAIN

SWEDEN
SWITZERLAND
UKRAINE

UNITED KINGDOM
FORMER YUGOSLAVIA
EUROPEAN ECONOMIC COMMUNITY
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Status of Conventions and Protocols

Status of European Countries with respect to the

VIENNA CONVENTION

AUSTRIA: S, R & EiF
BELARUS: S, R & EiF
BELGIUM: S, R& EiF
BULGARIA: R & EiF
CROATIA: EiF (by succession)
CYPRUS: R & EiF
CZECH & SLOVAK REPUBLIC: R & EiF
DENMARK: S, R & EiF
FINLAND: S, R & EiF
FRANCE: S, R & EiF
GERMANY: S, R & EiF
GREECE: S, R & EiF
HUNGARY: R & EiF
ICELAND: R & EiF
IRELAND: R & EiF
ISRAEL: R & EiF
ITALY: S, R & EiF
LIECHTENSTEIN: R & EiF
LUXEMBOURG: S, R & EiF
MALTA: R, & EiF
NETHERLANDS: S, R, EiF
NORWAY: S, R & EiF
POLAND: R & EiF
PORTUGAL: R & EiF
RUSSIAN FEDERATION: S, R & EiF
SLOVENIA: EiF (by succession)
SPAIN: R & EiF
SWEDEN: S, R & EiF
SWITZERLAND: S, R & EiF
UKRAINE: S, R & EiF
UNITED KINGDOM: S, R & EiF
FORMER YUGOSLAVIA: R & EiF
EUROPEAN ECONOMIC COMMUNITY: S, R & EiF
Key to Code: S = Signed the Convention

R = Ratified the Convention
Eif = Convention entered into force
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Status of European Countries with respect to the

MONTREAL PROTOCOL

EiF (by succession)

EiF (by succession)

AUSTRIA: S, R & EiF
BELARUS: S, R & EiF
BELGIUM: S, R& EiF
BULGARIA: R & EiF
CROATIA:

CYPRUS: R & EiF
CZECH & SLOVAK REPUBLIC: R & EiF
DENMARK: S, R, EiF
FINLAND: S, R & EiF
FRANCE: S, R & EiF
GERMANY: S, R & EiF
GREECE: S, R & EiF
HUNGARY: R & EiF
ICELAND: R & EjF
IRELAND: S, R& EiF
ISRAEL: R & EiF
ITALY: S, R & EiF
LIECHTENSTEIN: R & EiF
LUXEMBOURG: S, R & EiF
MALTA: S, R & EiF
NETHERLANDS: S, R & EiF
NORWAY: S, R& EiF
POLAND: R & EiF
PORTUGAL: S, R & EiF
RUSSIAN FEDERATION: S, R & EiF
SLOVENIA:

SPAIN: S, R & EiF
SWEDEN: S, R & EiF
SWITZERLAND: S, R & EiF
UKRAINE: S, R & EiF
UNITED KINGDOM: S, R & EiF
FORMER YUGOSLAVIA: R & EiF
EUROPEAN ECONOMIC COMMUNITY: S, R & EiF
Key to Code: S = Signed the Convention

R = Ratified the Convention
Eif = Convention entered into force
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EUROPEAN COMMUNITY ENVIRONMENTAL DIRECTIVES

(Directives marked with an * are summarized in this Annex)

Air Pollution

Legislation Involving Sources

*®

Air pollution from industrial plants (1984)

Limitation of emission of certain pollutants into the air from large combustion plants (1988)
(Large Combustion Plant Directive)

Prevention of air pollution from new municipal waste incineration plants (1989)

Reduction of air pollution from existing waste-incineration plants (1989)

Legislation Involving Pollutants

Approximation of the laws of the Member States relating to the sulphur content of certain liquid
fuels (1975)

Air quality limit values and guide values for sulphur dioxide and suspended particulates (1980)
Air quality standards for nitrogen dioxide (1985)

Limit value for lead in the air (1982)

Approximation of the laws of the Member States concerning the lead content of petrol (1985)

Prevention and reduction of environmental pollution by asbestos (1987)

Water Pollution

Water Quality

*

Quality of fresh waters needing protection or improvement in order to protect fish life (1978)
Quality required of shellfish waters (1979)
Quality of bathing water (1975)

Quality of surface water intended for the abstraction of drinking water in the Member States
(1975)

Methods of measurement and frequencies of sampling and analysis of surface water intended for
the abstraction of drinking water in the Member States (1979)

Quality of water intended for human consumption (1980)
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Discharges of Dangerous Substances

Pollution caused by certain dangerous substances discharged into the aquatic environment of the
Community (1979)

Limit values and quality objectivés for discharges of certain dangerous substances included in List
I of the Annex to Directive (1986)

Limit values and quality objectives for mercury discharges by the chlor-alkali electrolysis industry
(1982) _

Limit values and quality objectives for mercury discharges by sectors other than the chior-alkali
electrolysis industry (1984)

Limit values and quality objectives for cadmium discharges (1983)
Limit values and quality objectives for discharges of hexachlorocyclohexane (1984)
* Protection of groundwater against pollution caused by certain dangerous substances (1979)
Waste Water Treatment
* Urban waste water treatment (1989)
Waste Management
In General
Waste (19753)
Waste amended (1975)
Toxic and dangerous waste (1978)
Hazardous waste (1991)
Supervision and control within the European Community of the transfrontier shipment of
hazardous waste (1984)
Legislation Involving Specific Wastes
Disposal of polychlorinated biphenyls and polychlorinated terphenyls (1976)
D.isposal of waste oils (1975)
Waste from the titanium dioxide industry (1978)

Procedures for the surveillance and monitoring of environments concerned by waste from the
- titanium dioxide industry (1978)
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Dangerous Substances and Biotechnology
Classificarion, Packaging, and Labeling

Approximation of the laws, regulations, and administrative programs relating to the classification,
packaging and labelling of dangerous substances (1967)

List of chemical substances notified pursuant to the Directive on the approximation of the laws,
regulations, and administrative programs relating to the classification, packaging and labelling of
dangerous substances (1984)

Approximation of the laws, regulations, and administrative provisions relating to the classification,
packaging and labelling of dangerous preparations (solvents) (1973)

Approximation of Member States’ laws, regulations, and administrative provisions of the Member
States relating to the classification, packaging and labelling of paints, varnishes, printing inks,
adhesives and similar products (1977)

Approximation of the laws of the Member States relating to the classification,- packaging and
labelling of dangerous preparations (pesticides) (1978)

Approximation of the laws, regulations, and administrative provisions relating to the classification,
packaging and labelling of dangerous preparations (1988)

Marketing and Use
Approximation of the laws, regulations, and administrative provisions of the Member -Stétes
relating to restrictions on the marketing and use of certain dangerous substances and preparations
(1976)
Export and Import
Export from and import into the Community of certain dangerous chemicals (1988)
Export of certain chemical products (1989)
Biotechnology
Contaminated use of genetically modified micro-organisms (1990)
Deliberate release into the environment of genetically-modified organisms (1990)
Proposed Legislation
Civil liability for damage caused by waste

Supervision and control of shipments of waste within, into and out of the European Community

Landfill of waste
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Community award scheme for an Eco-label

Voluntary participation by companies in the industrial sector in a Eco-audit scheme
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AIR QUALITY STANDARDS, EUROPEAN COMMUNITY

Limit Values for Suspended Particulates, Sulphur Dioxide, Oxides of Nitrogen, and Lead

Pollutant Reference period Limit value Associated Reference method
(ug/m") pacticulate value
(pg/m®)
TSP! year 80* &)
(black amoke method)
winter 130"
(1 October to 31 March)
year 250
{made up of measuring
periods of 24 hours)
TSP year 150°¢ Method of sampling: (")
(gravimetric method)
year 300+ Method of analysis: weighing
(made up of measuring
periods of 24 hours)
Sulphur dioxide * year 80* > 40" Method of sampling: uses
(black smoke method) 120+ X 40* equipment described in
International Standard 1504219,
winter 130" > 60" The sampling pericd is normally 24
(1 October to 31 March) 180" <60V hours,
year 250 > 150+ Method of analysis:
(made up of measuring 350°* = 150¢ TCM/pararosaniline *
periods of 24 hours)
Sulphur dioxide * year 80+ > 150 " Method of sampling: uses
(gravimetric method) 120 < 150 equipment described in
International Standard 1S0-4219.
winter 130* > 200" The sampling period is normally 24
(1 October to 31 March)  180° £200* hours.
year 250°* > 350+ Method of analysis:
(made up of measuring TCM/pararosaniline *
periods of 24 hours) 350* X 350
Nitrogen dioxide * year 2004 Method of analysis:
chemiluminescence (described in
150 standards DIS 7996) *
Lead year 2° Method of sampling: (*)

Method of analysis: atomic
absorption spectrometry
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Guide Values for Sulphur Dioxide, Suspended Particulates, and Oxides of Nitrogen

Pollutant Reference period Guide value (ug/m”)
TSP * year 40-60 1
(black smoke method) 24 hours 100-150"
Sulphur dioxide year 40-60¢
(black smoke method) 24 hours _ 100-150*
NOx ¢ year 50 (50th percentile)
135 (98th percentile) ¢

1/ The results of the measurements of black smoke taken by the OECD method have been converted into gravimetric units.

2/ Associated values for suspended pan.icuhus, measured by the black smoke method.

2/ Associsted values for suspended particulat d by the gravimetric method.

4/ TCM: tetrachloromercurats. The method of analysis is based on the principle of the colorimetric reaction with paraosaniline (detailed in
Annex V of Directive 80/779 of July 15, 1980).

5/ For the determination of black smoke and its conversion into gravimetric units, the method standardized by the QECD working party on
methods of measuring air pollution and survey techniques is considered to be the reference method.

6/ The volume must be standardized at 293* K and 101,3 kPa.

1/ The suspended particulates are collected on a membrane or glass-fiber filter with an efficiency of more than 99% for particles with an
aerodynamic diameter of 0.3 um. The sampling duration is 24 hours. There must be at least 100 uniformly distributed samplings per year,

8/ For details, see Annex IV of Directive 85/203 of March 7, 1985,

9/ The atmospheric particles must be collected on a filter with a collection efficiency of more than 99% for particles with an aerodynamic
diametar of 0.3 um. For details, see Annex of Directive 82/884 of December 3, 1982,

medisn of daily mean values taken throughout the year.

median of daily mean values taken throughout the winter.

98th percentile of all daily mean values taken throughout the year. Membar Statea must take sll appropriate steps 10 assure that this value
is not exceeded for more than thres consecutive days.

93th perventile calculated from the mean values per hour or per period of less than an hour taken throughout the year.

annusl mean concentration.

arithmetic mean of daily mean values taken throughout the year.

95th percentile of all daily mean values taken throughout the year.

daily mean value.

caleulated from the mean values per hour or per period of less than an hour recorded throughout the year.

LS

o

AT e ke e

Definitions

® Limit value; the concentration of the pollutant which, in order to protect human health in particular, must not
be exceeded in the territory of the Member States during the specified periods.

® Guide value: the concentration of the pollutant which intended to serve as long-term precautions for health and
the environment and as reference points for the establishment of specific schemes within zones determined by
the Member States.

Sources: For sulphur dioxide and particulates, European Communities Directive 80/779 (July 15, 1980) and
amending Directive 89/427 (July 14, 1989). For lead, European Communities Directive 82/884 (December 3,
1982). For nitrogen dioxide, European Communities Directive 85/203 (March 7, 1985).
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COMBATING AIR POLLUTION FROM INDUSTRIAL PLANTS

This Directive provides for measures and procedures designed to prevent or reduce air pollution from industrial
plants within the Community, particularly those of categories listed below. The Directive does not apply to
industrial plants serving national defense.

I Categories of Plants

A,

Energy industry

Coke ovens

Qil refineries (excluding undertakings manufacturing only lubricants from crude oil)

Coal gasification and liquifaction plants

Thermal power stations (excluding nuclear) and other combustion installations with a nominal
heat output of more than 50 MW

Production and processing of metals

Roasting and sintering plants with a capacity of more than 1,000 tons of metal ore per year
Integrated plants for the production of pig iron and crude steel

Ferrous metal foundries having melting installations with a local capacity of over 5 tonnes
Plants for the production and melting of non-ferrous metals having installations with a total
capacity of over 1 tonne for heavy metals or 0.5 tonne for light metals

Manufacture of non-metallic mineral products

® Plants for the production of cement and rotary kiln lime production

® Plants for the production and processing of -asbestos and manufacture of asbestos-based
products

® Plants for the manufacture of glass fiber or mineral fiber

® Plants for the production of glass (ordinary and special) with a capacity of more than 3,000
tonnes per year

® Plants for the manufacture of coarse ceramics notably refactory bricks, stoneware pipes,
facing and floor bricks and roof tiles

Chemical industry

® Chemical plants for the production of olefins, derivatives of olefins, monomers and polymers
® Chemical plants for the manufacture of other organic intermediate products

® Plants for the manufacture of basic inorganic chemicals

Waste disposal

® Plants for the disposal of toxic and dangerous waste by incineration
® Plants for the treatment by incineration of other solid and liquid waste

Other industries

® Plants for the manufacture of paper pulp by chemical methods with a production capacity of
25,000 tonnes or more per year
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List of the Most Important Polluting Substances

@ 0 00800

Sulphur dioxide and other sulphur compounds

Oxides of nitrogen and other nitrogen compounds

Carbon monoxide

Organic compounds, in particular hydrocarbons (except methane)

Heavy metals and their compounds

Dust; asbestos (suspended particulates and fibers), glass and mineral fibers
Chlorine and its compounds

Fluorine and its compounds

General Rules

Member States shall take the necessary measures to ensure that prior suthorization is required to operate
new plants belonging to the above-listed categories. Member States must also require prior authorization
in the case of substantial alteration of any plant in the above-listed categories, or which, as a result of the
alteration, will fall into those categories.

Authorization to operate a plant may be issued only when the competent authority is satisfied that:

all preventive measures against air pollution have been taken, including the application of the best
available technology, provided that the application of such measures does not entail excessive costs;

the use of the plant will not cause significant air pollution particularly of the substances listed above;
none of the emission limit values applicable will be exceeded;

all of the air quality limit values applicable will be taken into account.

Member States shall implement policies and strategies for the gradual adaptation of existing plants
belonging to the above-listed categories to the best available technology, taking into accouat in particular:

the plant’s physical characteristics;
its rate of utilization and length of its remaining life;
the nature and volume of polluting emissions from it;

the desirability of not entailing excessive costs for the plant concerned, having regard in particular
to the economic situation of undertakings belonging to the category in question.

Source: European Communities Directive 84/360 (June 28, 1984).
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LARGE COMBUSTION PLANT DIRECTIVE

(November 1988)

This Directive applies to combustion plants with rated thermal input of at least S0 MW, regardless of the type of
fuel used. The Directive applies only to combustion plants designed for the production of energy with the exception
of those which make direct use of the products of combustion in manufacturing processes.

I.  Existing Plants

EMISSION CEILINGS AND REDUCTION TARGETS FOR SO, FROM EXISTING

PLANTS ()
0 { 2 3 4 5 6 7 ] 9

Member State 50, emission ceiling % reduction over 1980 % reduction over adjusted 1980

emission (ktonnea/yr) emissions emissions

by large

combus- | phasel | phase2 | phase3 | phasel | phase2 | phase3 | phase | phase 2 phase 3

tion
plants
1980 1993 1993 2003 1993 1998 2003 1993 1998 2003

ktonnes
Belgium 530 318 212 159 -40 60 -70 -40 60 -70
Denmark i 213 141 106 -34 -56 67 -0 60 -70
Germany 2,225 1,335 890 668 -40 60 -10 =40 -60 -70
Greece 303 320 320 320 +6 +6 +6 -45 <45 45
Spain 2,290 2,290 1,730 1,440 0 24 -37 21 -40 -50
France 1,910 1,146 764 573 -40 -60 <70 -40 -60 <70
Ireland 99 124 124 124 +25 +25 +25 -29 -29 -29
Ttaly 2,450 1,800 1,500 900 27 -39 63 -40 -50 -10
Luxembourg 3 1.3 1.5 1.5 -40 -50 -60 ~40 -50 -50
Netherlands 299 180 120 90 40 -60 -70 40 60 -70
Portugal 115 232 270 206 +102 +135 +79 -25 -13 -34
United
Kingdom 3,383 3,106 2,330 1,553 -20 -40 60 -20 -40 -60

1/ Additional emiasions may arise from capacity authorized on or after Juiy 1, 1987,
&/ Emissions coming from combustion plants authorized before July 1, 1987 but not yet in operation before that date and which have not
been taken into account in establishing emission ceilings fixed by this Annex shall either comply with the requirements established by this
Directive for new plants or be accounted for in the overall emissions from existing plants that must not exceed the ceilings fixed in this

Annex,
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EMISSION CEILINGS AND REDUCTION TARGETS FOR NO, FROM EXISTING

PLANTS () @)
0 1 2 3 4 5 6
Member State NO, emissions NO, emission ceilings % reduction over 1980 % reduction over adjusted
by large (ktonnes/yr) emissions 1980 emissions
combustion
plants 1930 phase 1 phase 2 phase | phase 2 phase 1 phase 2
ktonnes
1993 ¢ 1998 1993 % 1993 19933 1998

Belgium 110 83 66 =20 -40 =20 -0
Denmark 124 121 81 -3 -35 -10 40
Germany 370 696 522 20 -40 -20 -40
Greece 36 70 70 +94 +94 0 0
Spain 366 368 ) +1 24 =20 -40
France 400 320 240 =20 40 <20 -40
Ireland 28 50 50 +79 +79 Q 9
Tialy 580 570 428 -2 =26 -20 40
Luxembourg 3 24 1.3 =20 -40 <20 -40
Netherlands 122 98 73 20 -40 -20 -40
Portugal 23 59 64 +157 +178 -8 0
United

Kingdom 1,016 864 711 -15 -30 -15 -30

1/ Additional emissions may arise from capacity authorized on or afier July 1, 1987.

2/  Emissions coming from combustion plants authorized before July 1, 1987 but not yet in operation before that date and which have not
been taken into account in establishing emission ¢eilings fixed by this Annex shall either comply with the requirements established by this
Directive for new plants or be accounted for in the overall emissions from existing plants that must not exceed the ceilings fixed in this
Annex.

3/ Member States may for technical reasons delay for up to two years the phase 1 date for reduction in NO, emissiona by notifying the
Commission within one month of the natification of this Directive.

II. New Plants

EMISSION LIMIT VALUES FOR SO, FOR NEW PLANTS ()
SOLID FUELS
Thermal capacity (MW) Emission limit values (mg SO,/Nm?

50-100 )

100-400 ? -4(MWth)+2,400

> 40072 800
100-500 ? ~4(MWth) +2,400

2 500° 400

1/ In 1990, on the basis of a Commission report on the availability of low-sulphur fuel and a relevant Commission proposal, the Council
will decide on emission limit values for plants between 50 and 100 MWth.,

2/ Plants operated less than 2,200 hours/year.

¥y Plants operated more than 2,200 hours/year.

r

Ll
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EMISSION LIMIT VALUES FOR SO, FOR NEW PLANTS

LIQUID FUELS
Thermal capacity (MW) Emission limit values (mg SO,/Nm®)
50< MW <300 1,700
300.< MW < 500 -6.5(MWth) +3,650
> 500 400

EMISSION LIMIT VALUES FOR SO, FOR NEW PLANTS
GASEOUS FUELS

Type of fuel Limit values (mg 5O./Nm®)
Gaseous fuels in general 35
Liquefied gas 5
Low calorific gases from gasification of refinery 800
residues, coke oven gas, blast-furnace gas
Gas from gasification of coal ®

1/ The Council will fix the emission limit values applicable 1o such gas at a later stage on the basia of proposals from the Commission to
be made in light of further tschnical experience.

EMISSION LIMIT VALUES FOR NO, FOR NEW PLANTS

Type of fuel Limit values (mg NOx/Nm®)
Solid in general 650
Solid with less than 10% volatile compounds 1,300
Liquid 450
Gaseous 350
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EMISSION LIMIT VALUES FOR DUST FOR NEW PLANTS

Type of Fuel Thermal capacity Emission limit values (mg dust/Nm®)
MW)
Solid > 500 50
< 500 100
Liquid all plants 50
Gaseous all plants 5 asarle
10  for blast furnace
50 for gases produced by the steel industry
which can be used elsewhere

III. New Plants Exempt from Emission Limit Values (See V. (A), General Exceptions below)

RATES OF DESULFURIZATION

Thermal capacity (MW) Rates of desulphurization
100 MW <175 .4 (i.e. 40% reduction)
167 <MW <500 .0015(MW)+.15

2 500 .9 (i.e. 90% reduction)

IVv. General Rules
A. Multi-fuel firing units

1. For the purpose of granting the license for a new plant with a multi-fuel firing unit, the emission
limit values are set as follows:

a) For plants using two or more fuels simultaneously,

- firstly by taking the emission limit value relevant for each individual fuel and pollutant
corresponding to the rated thermal input of the combustion plant,

- secondly by determining fuel-weighted emission limit values, obtained by multiplying the
thermal input delivered by each fuel, then dividing by the total thermal input delivered
by all fuels,

- thirdly by aggregating the fuel-weighted limit values.

b) For plants using two or more fuels alternatively, the emission limit values for each fuel used
apply.
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2. a) In multi-fuel firing units using the distillation and conversion residues from crude-oil
refining for own consumption, alone or with other fuels, the provisions for the fuel with the highest
emission limit value (determinative fuel) shall apply, if that fuel contributes at least 50% to the total
thermal input.

Where the proportion of the determinative fuel is less than 50%, the emission limit value is
determined on a pro rata basis of the heat input supplied by the individual fuels in relation to the sum
of the thermal inputs delivered by all fuels as follows:

- firstly by taking the emission limit value relevant for each individual fuel and pollutant
corresponding to the rated beat input of the combustion plant,

- secondly by calculating the emission limit value of the determinative fuel (in the case of
two fuels having the same emission limit value, the fuel with the higher thermal input),
obtained by multiplying the emission limit value for that fuel by two, then subtracting the
emission limit value of the fuel with the lowest emission value,

- thirdly by determining the fuel-weighted emission limit values, obtained by multiplying
the calculated fuel emission limit value by the thermal input delivered by each fuel, then
dividing by the total thermal input delivered by all fuels,

- fourthly by aggregating the fuel-weighted emission limit values.

2. b) As an alternative, an emission limit value for sulphur dioxide of 1,000 mg/Nm® can be

applied, averaged over all new plants of the refinery and irrespective of the fuel combination used,
provided this does not lead to an increase in emissions from existing plants.

Plant expansion

Where a combustion plant is expanded by at least 50 MW, the emission limit value to be applied to
the new part of the plant shall be fixed in relation to the thermal capacity of the entire plant. This
provision does not apply to some multi-fuel firing plants.

Measuring methods and equipment

The measuring methods and/or equipment used to determine the concentrations of SQ,, dust, NOx
and the other values in order to monitor compliance with this Directive, and all other equipment used

in order to evaluate the results, shall consist of the best industrial measurement technology and shall
provide reproducible and comparable results.

Determining compliance with emission limits

1. With continuous measurements, the emission limit values set out in the Directive shall be
regarded as having been complied with if the evaluation of the results indicates, for operating hours
within a calendar year, that:

a) none of the calendar monthly means exceeds the emission limit values; and

b) in the case of:

- sulphur dioxide and dust: 97% of all the 48 hourly mean values do not exceed 110% of
the emission limit values,
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V.

v-ll

VII.

- oxides of nitrogen: 95% of all the 48 hourly mean values do not exceed 110% of the
emission limit values.

2. With discontinuous measurements or other appropriate procedures, the emission limit values shall
be regarded to have been complied with if the results of each of the series of measurements or of the
other procedures defined and determined according to the rules laid down by the authorities do not
exceed the emission limit values.

3. In the case of plants which must comply with the desulphurization rates fixed by the Directive,
the rates of desulphurization shall be regarded as having been complied with if all of the calendar
monthly mean values or all of the rolling monthly mean values achieve the required desulphurization
rates,

General exceptions to the emission limit values contained in the Directive

A.

New plants which burn indigenous solid fuel, the nature of which makes it difficult to comply with
the emission limits for SO, without using excessively expensive technology, may exceed the limit
values laid down in the Directive.

Such plants shall at least achieve the rates of desulphurization laid down in the Directive.

Member States may authorize plants burning indigenous lignite to exceed the emission limit values
if, notwithstanding the application of best available technology not entailing excessive costs, major
difficulties connected with the pature of the lignite so require and provided that lignite is an essential
source of fuel for the plants,

In the event of 1) a malfunction or breakdown of pollution abatement equipment, 2) a supply
disruption of low-sulphur fuel or of gas, or 3) a substantial and unexpected change in energy demand
or the availability. of certain generating installations, the rules regarding emission limit values may
be temporarily suspended.

Country exceptions to the emission limit values contained in the Directive

A. Spain has been given until December 31, 1999, to comply with EC emission limits of SO, from new

plants, since Spain needs a particularly large amount of new generating capacity to allow for its
energy and industrial growth. In particular, Spain may build new power plants with a rated thermal
input equal to or greater than 500 MW burning indigenous or imported solid fuels, commissioned
before the end of 2005 complying with the following requirements:

- in the case of imported solid fuels, an SO, emission limit value of 800 mg/Nm®,

- in the case of indigenous solid fuels, at least 60% rate of desulphurization,

provided that the total authorized capacity of such plants does not exceed:

- 2,000 MWe in the case of plants burning indigenous solid fuels,

- in the case of plants burning imported solid fuels either 7,500 MWe or 50% of the new capacity
of all plants bumning solid fuels authorized up to December 31, 1999, whichever is lower.

Methods of Measurement of Emissions

A. Procedures for measuring and evaluating emissions from new plants

B
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1. a) For new plants with a rated thermal input of more than 300 MW, concentrations of SO,
dust, NOx, and oxygen shall be measured continuously. However, where the authorities
approve, discontinuous measurements or appropriate determination procedures may be
used,

b)  For new plants with a rated thermal input of less than or equal to 300 MW, the
' authorities may require continuous measurements where considered necessary.

2. For plants which must comply with the Directive’s desulphurization rates, the requirements
concerning SO, emission measurements established under paragraph 1 apply. Moreover, the
sulphur content of the fuel which is introduced into the combustion plant facilities must be
regularly monitored.

3. The instruments for the measurement of concentrations of SO,, dust, NOx, and oxygen shall
undergo basic calibration and an examination of their operation at appropriate regular intervals.
The continuously-operating measuring equipment shall be calibrated in accordance with a reference
measuring method approved by the competent authority.
B. Determination of total annual emissions of new plants

With continuous monitoring, the operator of the combustion plant shall add up separately for each
pollutant the mass of pollutant emitted each day, on the basis of the volumetric flow rates of waste
gases, Otherwise, the operator will estimate the total annual emissions to the satisfaction of the
competent authorities.

C. Determination of the total annual emissions of existing plants

1. Member States shall establish, starting in 1990 and for each subsequent year, a complete emission
inventory for existing plants covering SO, and NOx:

- . on a plant-by-plant basis for plants above 300 MWth and for refineries;
- on an overall basis for other combustion plants to which the Directive applies.

2. The methodology used for the inventories shall be consistent with that used to determine SO, and
NOx emissions from combustion plants in 1980.

VIII. Definitions

emission: the discharge of substances from the combustion plant into the air.

waste gases: gaseous discharges containing solid, liquid or gaseous emissions; their volumetric flow rates
expressed in cubic meters per hour at standard temperature (273 K) and pressure (101,3 kPa) after correction
for the water vapor content, hereinafter referred to as (Nm’/k) or normal cubic meters per hour.

emission limit value: the permissible quantity of a substance contained in the waste gases from the combustion
plant which may be discharged into the air during a given period, calculated in terms of mass per volume of
the waste gases expressed in mg/Nm’, assuming an oxygen content by volume in the waste gas of 3% in the
case of liquid and gaseous fuels and 6% in the case of solid fuels.

rate of desulphurization: the ratio of the quantity of sulphur which is separated out at the combustion plant site
over a given period by processes especially designed for this purpose, to the quantity of sulphur contained in
the fuel used at the combustion plant same period.



Annex 9 Page 16 EC Environmental Directives

®  operaror: any patural or legal person who operates the combustion plant, or who has or has been delegated
decisive powers over it.

®  fuel: any solid, liquid or gaseous combustible material used to fire the combustion plant, with the exception
of domestic refuse and toxic or dangerous waste.

®  combustion plant: any technical apparatus in which fuels are oxidized in order to use the heat thus generated.
Where two or more separate new plants are installed in such a way that, taking technical and economic factors
into account, their waste gases could, in the judgment of the competent authorities, be discharged through a

common stack, the combination formed by such plants is to be regarded as a single unit.

®  multi-fuel firing unir: any combustion plant which may be fired simultaneously or alternately by two or more
types of fuel.

®  new plant: any combustion plant for which the original construction license or, in the absence of such a
procedure, the original operating license was granted on or after 1 July 1987,

®  existing plant: any combustion plant for which the original construction license or, in the absence of such a
procedure, the original operating license was granted before 1 July 1987. |

Source: European Communities Directive 88/609 (November 24, 1988).
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QUALITY OF FRESH WATERS SUPPORTING FISH LIFE !

This Directive concerns the quality of fresh waters designated by the Member States as needing protection or
improvement to support fish life. Its purpose is to protect or improve the quality of running or standing waters
which support or which, if less polluted, would support indigenous species of fish offering a natural diversity, or
species that the Member States deem desirable, The Directive does not apply to waters in natural or artificial fish
ponds used for intensive fish-farming.

Parameter Salmonid waters ? Cyprinid waters 3 Methods of analysis or Minimum sampling
inspection and measuring
Guide Mandatory Guide Mandatory frequency *
temperature 1. Temperature measured downstream of a point of thermal Thermometry Weekly, both
(@] discharge (at the edge of the mixing zone) must not exceed upstream and
the unaffected temperature by more than: downstream of the
point of thermal
1.5*C C discharge

Derogations limited in geographical scope may be decided by
Member States in particular conditions if the competent
authority can prove that there are no harmful consequences
for the balanced development of the fish population.

2. Thermal discharges must not cause the temperature
downstream of the point of thermal discharge (at the edge of
the mixing zone) to exceed the following:

21.5°C*
1w0re*

28°C?
1rC

The 10°C temperature limit applies only to breeding periods
of species which need cold water for reproduction and only
to waters which may contain such species.

Temperature limits may be exceedad for 2% of the time.

dissolved 50% > 9 S0% > 9°¢ 50% > 8 50% > 77 | Winkler's method or Monthly, minimum

oxygen (mg/l) 100% > 7 100% > 5 specific electrodes one sample
(slectrochemical representative of low
method) oxygen conditions of

the day of sampling. *

pH 6-9 3¢ 6.9 39 Electrometry calibration Monthly
by means of two
solutions with known pH
values, preferably on
either side of, and close

to the pH being
measured
suspended <258 < 288 Filtration through a 0.45
solids (mg/l) um filtaring membrane,

or centrifugation, drying
at 105°C and weighing **

BOD; (mg/) <3 <6 Determination of O, by
the Winkler method
before and after § days
incubation in complete
darkness a1 20 + 1°C'"!
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Parameter Salmonid waters ? Cyprinid waters 3 Methods of analysis or Minimum sampling
. inspection and measuring
Guide Mandatory Guide Mandatory frequency *
total Molecular absorption
phosphorus spectrophotometry
(mg/m
nitrates (mg/f) < 0.01 < 0.03 Molecular absorption
spectrophotometry
phenolic ™) ") By taste
compounds
(mg/M
petroleum ") (") Visual or Monthly
hydro-carbons By tasts
Non-ionized < 0,005 < 0,025 < 0.005 < 0.025 Molacular absorption Monthly
ammonia spectrophotometry using
{mg/m) indophenol blue or
Neasler’s method

In order to diminish the risk of toxicity due to non-ionized associated with pH and

ammonis, of oXygen consumption due to nitrification and of temperature

eutrophication, the concentrations of total ammonium should detarmination

pot exceed the following:
total < 0.04 <14 <02 <11
ammonium
(mg/l)
total residual < 0.005 < 0.005 DPD-method (diethyl-p- Monthly
chlorine (mg/l) phenylenediamene)
total zinc <03 < 1.0 Atornic absorption Monthly
(mg/M spectromelry
dissolved < 0.04 < 0.04 Atomic absorption
copper V7 spectrometry
(mg/D)

1/ Member States shail not set values less stringent than those listed in the "mandatory " column and shall endeavorto achieve the levels listed
in the "guide” column.

2/ Waters which support or are capable of supporting fish belonging to species such as saimon, trout, grayling, and whitefish.

3/  Waters which support or are capable of supporting fish belonging to the cyprinids, or other species such as pike, perch, and eel.

4/ Where water quality is considerably higher than the objectives set in this Directive, Member States may reduce the frequency of sampling.
Where there is no pollution or no sk of deterionation in the quality of the waters, the competent authority may decide that no sampling
is necessary.

3/  Exceptionsars possible 1) because of exceptional weather or special geographical conditions, or 2) when designated waters undergo natural
enrichment in certain substances. Natural earichment means the process whereby, without human intervention, a given body of water
receives from the soil certain substances contained therein.

6/  When the oxygen concentration falls below 6 mg/l, Member States shall establish whether this is by chance, a nawral phenomenon, or
pollution, and shall take appropriate measures.

3/ When the oxygen concentration falls below 4 mg/l, Member States shall establish whether this is by chance, a natural phenomenon, or
pollution, and shall take appropriate measures.

8/  However, where major daily variations are suspected, a minimum of two samples in one day shall be taken.

9/ Anificial pH variations with respect to the unaffected values shall not excecd + 0.5 of 2 pH unit within the limits falling between 6.0 and
9.0 provided that these variations do not increase the harmfulness of other substanees present in the water.

10/ Five minute minimum, average accelertion of 2,300 to 3,200 3.

11/ Niuification should not be inhibited.

12/ In the case of lakes of average depth between 18 and 300 m, the following formula could be applied:

L < 10 Z/Tw) (1 + V/(Tw)) where:

L = loading expressed as mg P per square meter lake surface in one year.
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Z = mean depth of lake in metens
Tw = theoretical renewal time of lake water in years

In other cases limit values of 0.2 mg/l for salmonid and 0.4 mg/! for cyprinid waters, expressed as PO,, may be regarded as indicative
in order to reduce sutrophication.

Phenolic compounds must not be present in such concentrations that they adversely affect fish flavor.

Petroleum products must not be present in water in such quantities that they:

. form a visible film on the surface of the water or form coatings on the beds of watsr-courses and lakes;

«  impart a detoetable "hydrocarbon’ wste to fish;

- produce harmful affects in fish.

In particular geographical or climatic conditions and particularly in cases of low water temperature and of reduced aitrification or where
the competent authority can prove that there are no harmful consequences for the balanced development of the fish population, Member
States rnay fix values greater than | mg/l. )

The mandatory-values correspond to & water hardness of 100 mg/l CaCOy. For hardness levels between 10 and 500 mg/l, the
correspording limits are listed in the table below.

The guide-values correspond o & water hardness of 100 mg/l CaCO,. For hardness levels between 10 and 300 mg/l, the corresponding
limits are listed in the table below.

PARTICULARS REGARDING TOTAL ZINC AND DISSOLVED COPPER

Total Zinc

Zinc concentrations (mg/l Zn) for different water hardness values between 10 and 50aCQ,

Water hardness (mg/l CaCQ,)

Salmonid waters (mg/l Zn) 0.03 0.2 0.3 0.5
Cyprinid waters (mg/] Zn) 0.03 0.7 1.0 2.0

Dissolved Copper

Dissolved copper concentrations (mg/l Cu) for different water hardness values between 10 and 300 mg/l1 CaCO,

Water hardness (mg/l CaCO.)

10 50 100 300

mg/1 Copper 0.005 ! 0.022 . 0.04 0.112

1V

The presence of fish in water coatsining higher concentrations of copper may indicate a predominance of dissolved organo-cupric
compiexes.



Annex 9 Page 20 EC Environmental Directives

Rules

A, Member States designate salmonid and cyprinid waters. They may mske additional designations or revise
earlier ones in the event of factors unforeseen at the time of the designation.

B. The designated waters shall be deemed to conform to the provisions of the Directive if samples of such waters,
taken at the minimum frequency specified at the sampling point and over 8 period of 12 months, show that they
conform to both the values set by the Member States, in the case of:

- 95% of the samples for pH, BOD,, non-ionized ammonia, total ammonium, nitrates, total residual chlorine,

total zinc, and dissolved copper. When the sampling frequency is lower than one sample per month, both
the aforementioned valnes and comments shall be respected for all the samples;

- the percentages listed for temperature and dissolved oxygen;
- the average concentration set for suspended solids.

Values exceeding those set by the Member States, when the result of floods or other natural disasters, shall
not be considered when calculating the percentages listed above.

C. The exact sampling point, the distance form this point to the nearest point where pollutants are discharged and

the depth at which samples are to be taken shall be fixed by the competent authority of each Member State on
the basis of local environmental conditions.

Source: European Communities Directive 78/659 (July 18, 1978).
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QUALITY OF BATHING WATER **

This Directive concerns the quality of bathing waters, excluding water intended for therapeutic purposes and water

used in swimming pools.

Parameter

Guide

Mandatory

Methods of analysis or inspection

Minimum
sampling and

MICROBIOLOGICAL PARAMETERS

total coliforms (cells/100 ml)

500

10,000

fecal coliforms (ceils/100 ml)

100

2,000

fermeatation in multiple tubes.
Subculturing of the positive
tubes on a confirmation
medium. Count according to
most probable number (MPN).
membrane filtration and culture
on an appropriate medium such
as Teritol lactose agar, endo
ager, 0.4% Teepol broth,
subculturing and identification
of the suspect ¢colonies.

Fortnighily *

Fortnightly *

fecal streptococci (cells/100
mi)

100

Litaky method. Count
according to MPN.,
filtration o0 membrane.
Cultuye on an appropriate
medium.

)

salmonelln (cells/1)

coneentration by membrane
filtration. Inoculation on a
standard medi Earichment
= subculturing on isolating agar
~ identification.

)

entero viruses (PFU/O0 1)

concentration by filtration,
floceulation or centrifuging and
confirmation.

PYSICO-CHEMICAL PARAMETERS

pH

6-9°

electrometry with calibration at
pH 7 and 9.

™

color

no sbnormal
change in color *

visual inspection or photometry
with standards on the Pt.Co
scale,

Fortnighdy ?

*)

mineral oils (mg/T)

No film visible on
the surface of the
water and no odor

visual and olfactory inspection
or extraction using an adequate
volume and weighing the dry
residue.

Fortnightly *

(4)

Surface-active substances
reacting with methylene blue

(mg/D)

no lasting foam

visual inspection
absorption spectrophotometry
with methylene biue.

Fortnightly *
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Parameter Guide Mandatory Methods of analysis or inspection Minimum
sampling and
phenols (phenol index) (mg/D) - no specific odor - verification of the absence of Fortnightly ?
- specific odor due 1o phenol
abaorption spectrophotometry
4~aminoantipyrine method
< 0.005 0.05 ")
transparency (m) .2 1¢ - Secchi’s disc. Fortnighly *
dissolved oxygen (% sat. O.) 80-120 - - Winkler's method *)
- slegtrometric mathod (oxygen
meter)
tarry residues and floating none - - visual inspection Fortnightly *
materials such as wood,
plastic articles, botiles, etc.
ammonia (mg/l) - - - absorption spectrophotometry "

= Neasler’s method
- indophenol blue method

nitrogen Kjeldahl (mg/T) - - - Kijeldahl method &Y
OTHER

pesticides (mg/) - - - extraction with appropriate *)
solvents and chromatographic
determination

heavy metals such as: - - - atomic absorption possibly *)

- arsenic preceded by extraction

- cadmium

- chrome VI

« lead

- mercury

cysnide (mg/l) - - - sbsorption spectrophotometry (*)
using a specific reagent

nitrates and.phmphnlcs (mg/M) - - - absorption spectrophotometry (*)

using a specific reagent

v

3
&

5/
6/

Member States shall not set values less stringent than those listed in the "mandatory” column and shall sndeavorto achieve the levels listad
in the "guide” column.

*Bathing water’ refers to all ruaning or fresh water or parts thereof and sea water, in which 1) bathing is explicitly authorized by the
competent authorities of each Member State, or 2) bathing is not prohibited and is traditionally practiced by a large number of bathers.
When s sampling taken in previous years produced results which are appreciably bemter than the goals set those in the Directive, Member
States may reduce the sampling frequency by a factor of 2.

Concentration to be checked by the competent authoritiea when an inspection in the bathing area shows that the substance may be present
or that the quality of the water has deteriorated.

These parametsrs must be checked by the competent suthorities when there is a tendency towards the eutrophication of the water,
Exceptions are poasible 1) because of exceptional weather or special geographical conditions; or 2) when bathing water undergoes natural
enrichment in certain substances, provided these do not conatitute s risk to public health. Natural enrichment means the proceas whereby,
without human interveation, a given body of water recsives from the soil certain substances contained therein.
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Rules

A. Bathing water shall be deemed to conform to the provisions of the Directive if samples of such waters, taken
at the minimum frequency specified at the sampling point and at intervals specified in the Directive, show that
they conform to the parametric values for the quality of the water concerned, in the case of:

- 95% of the samples for the "mandatory” parameters specified in the Directive;

- 90% of the samples in other cases with the exception of the total coliform and fecal coliform parameters
where the percentage may be 80 %;

and if, in the case of the 5, 10, or 20% of the samples which do not comply:

- the water does not deviate from the parametric values in question by more than 50%, excluding
microbiological parameters, pH, and dissolved oxygen;

- consecutive water samples taken at statistically suitable intervals do not deviate from the relevant parametric
values,

Values exceeding those specified in the Directive, when the result of floods or other natural disasters, shall
not be considered when calculating the percentages listed above.

B. Samples should be taken at places where the average density of bathers is highest. Sarnples should preferably
be taken 30 cm below the surface of the water except for mineral oil samples which should be taken at surface
level. Sampling should begin two weeks before the start of the bathing season.

If there is a discharge or other problem likely to lower the quality of bathing water, Member States must carry
out additional sampling.

Source: European Communities Directive 76/160 (December 8, 1975).
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EUROPEAN COMMUNITY DRINKING WATER STANDARDS
(United States Standards Included for Reference)

(% 0)

Pollutant Ambient Standard Referance method of measurement (EC)
Concentration (mg/l)
Us 14 EC *#
Guide level Maximum
admissible
concentration
A. ORGANOLEPTIC PARAMETERS
coloration (after simple 15 color 1 20 - photometric method calibrated on the Pt/co
filtration) units * scale.
turbidity (D) 10° 10°* - Silica method
04° 4° - Formazine test

- Secchi's method

odor (dilution numnber) 3 threshold 0 2al12*C - successive dilutions, tested at 12* C or 25* C.
odor nos.* Jat2s°C
tasts (dilution number) 0 Inl2C - successive dilutions, tested at 12° C or 25° C.
Ja2s'C
B. PYSICO-CHEMICAIL. PARAMETERS

temperature * C) 12 25 - thermometry
pH 6.5-83.5* 6.5-3.5 - electrometry
electrical 400 ’ - electrometry
conductivity
(pa/cm at 200 C)
chiorides 250 + 25 - titration (Mohr’s method)

- molscular absorption spectrophotometry
sulphates 400/500 25 250 - gravimetric analysis

- EDTA complexity

- molecular absorption spectrophotometry
silica ") - absorption spectrophotometry
caleivm 100 - atomic absorption

- complexometry
magnesium 30 50 - atomic absorption
sodium 20 150 - atomic absorption
potassium 10 12 - atomic absorption
aluminum 0.05-0.2* 0.05 0.2 - atomic absorption

- absorption spectrophotometry
dry residues (afler 1,500 - dessication at 180" C and weighing
drying at 180° C)
dissolved > 5 >75% sat. - Winkler’s method
oxygen (DO) - specific electrochemical method
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Pollutant Ambient Standard Reference method of measurement (EC)
Concentration (mg/1)
ys 122 EC 438
Guide level Maximum
admissible
concentration
C. UNDESIRABLE SUBSTANCES
nitrates * i0 25 50 - molecular absorption spectrophotometry
nitrites t 0.1 - absorption spectrophotometry
ammonia 0.05 0.5 - absorption speclmph:;tometry
Kjeldahl X 90 1 - oxidation with Titrimetry
nitrogen _  absorption spectrophotometry
oxidizability 2 5 - boiling for 10 minutes with KMnO, in acid
K Mn Q,) medium
total organic carbon
hydrogen sulphide undetectable - absorption spectrophotometsy
organoleptically
substances extractable in 0.1 0.1 - liquid/liquid extraction using purified
chloroform chloroform at neutral pH, weighing the
residue
dissolved or emulsified 0.01 - infra-red spectrophotometry after extraction
hydrocarbons (after by carbon tetrachloride
extraction by petroleum - gravimetry after exteaction by petrolsum ether
ether) -
phenols 0.0005 - molecular absorption spectrophotometry 4
(phenol index) aminoantipyrine method
- paranitraniline method
boron 1 - atomic absorption spectrophotometry
- molecular absorption spectrophotometry
surfacants (reacting with 0.2 - molecular absorption spectrophotometry
methyl blue)
dissolved iron 03+ 0.05 0.2 - atomic absorption spectrophotometry after
filtering through a filter membrane (0.45 um)
- molecular absorption spectrophotometry after
filtering through a filter membrane (0.45 pum)
manganese 0.05 0.02 0.05 - atomic absorption spectrophotometry
- molecular absorption spectrophotometry
copper 130 01w - atomi¢ absorption spectrophotometry
3w - polarography
- molecular absorption spectrophotometry
zine 5 0w - atomic absorption spectrophotometry
s - molecular absorption spectrophotometry
- polarography
phosphorous < .1%0 0.4 5 - molecular absorption spectrophotometry
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Pollutant Ambient Standard Raference method of measurement (EC)
Concentration (mg/l)
us 123 EC 434
Guide level Maximum
admissible
concentration

fluorides 4 0.7-1.5% molecular absorption spectrophotometry after
distillation if necessary
ion selective electrodes

suspended solids pone method of filtration through a 0.45 um filter
membrane, drying at 105° C and weighing
centrifuging (for at least 15 minutes with an
avernge acceleration of 2,300 o 3,200),
drying at 105* C and weighing

residual chlorine (")

barium 2 0.1 atomic absorption spectrophotornetry

silver 0.10+ 0.ov atomic sbsorption

D. TOXIC SUBSTANCES

arsenic 0.0% 0.05 atomic absorption spectrophotometry
molecular sbsorption spectrophotometer

cadmium 0.005 0.005 atomic absorption spectrophotometry
polarography

cyanides 0.2 0.05 absorption spectrophotometry

total chromium 0.1 Q.05 atomic absorption spectrophotometry
molecular absorption spectrophotometry

mercury 0.002 0.001 flameleas atomic absorption
spectrophotometry (cold vaporization)

nickel 0.1 0.05 . atomic absorption

lead 0.005 '* 0.05 " atomic absorption spectrophotometry
polazography

antimony 0.01/0.005 0.01 absorption spectrophotometry

selenium 0.05 0.01 stomic absorption speétrophmometry

total pesticides 0.0005 2 gas-phase or liquid-phass chromatography
after extraction by suitable solvents and
purification

other organochlorine 0.001 gas-phase ot liquid-phass chromatography

compounda after extraction by suitable solvents and
purification *

polycyclic aromatic 0.0001- 0.0002 measurernent of intensity of fluorescence UV

hydrocarbons 0.0002 after extraction using hexane

gas-phase chromatography
measurement in UV afler thin layer
chromatography 2
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Pollutant Ambient Standard Reference method of measurement (EC)
Conecentration (mg/1)

us 133 EC 4348

Guide level Maximum
admisaible
concentration

E. MICROBIOLOGICAL PARAMETERS

total coliforms ) MPN<] # - farmentation in multiple tubes. Subculturing
rc of the positive wbes on a confirmation
(cells/100 mI) medium. Count according to most probable

nwmber. Incubation temp: 37° C.

- membrane filtration and culture on an
appropriate mediumn such as Tergitol lactose
agar, endo agar, 0.4% Teepol broth,
subculturing and identification of the suspect

colonies
fecal coliform =200 MPN<1* - fermentation in multiple tubes. Subculturing
bacteria of the positive tubes on a confirmation
(¢ells/100 mi) - medium. Count according to most probable

number. Incubation temp: 44° C,

- membrane filtration and culture on an
appropriate medium such as Tergitol lactose
agar, endo agar, 0.4% Teepol broth,
subculturing and identification of the suspect

¢olonies
fecal sreptococei ) MPN <] * - sodium azide method (Litsky). Count
(eeils/100 ml) sccording (o most probable number,

- membmne filtration and culture on an
appropriate medium.

sulphits-reducing MPN<1* - a spore count after heating the sample 1o 8C°
clostridia (cells in 20 C by:
ml) -  seeding in a medium with glucose, sulphite

and iron, counting the black-halo colonies;

- membrane filtration, deposition of the
inverted filter on a medium with glucose,
sulphite an iron covered with agar, count of
black colomies;

- distribution in tubes of differential reinforced
clostridial medium, subculturing of the black
tubes in a medium of litmus-treated milk,
count according wo MPN,

total bacteria counts for 10% - inoculation by placing in nutritive agar
water supplied for 100 *

human consumption (no.

in 1 mi)

total bacteria counts for s 0% - inoculation by placing in nutritive agar
water in closed 204 100 =

containers (no. in 1 ml)

OTHER

biochemical =9
oxygen demand

total hardness 607
alknlinily 307
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Unless otherwise noted, all US standards are maximum permissible levels of a contaminant in water which is delivered to any user of a
public water system (MCL). Where noted with an asterisk, standards are secondary maximum contaminant levels.

Effluent and emissions standards in the United States are based on what is achievable with available technology rather than on some other
criteria such as what should be done to achieve ambient watsr quality standards. In particular, the Clean Water Act of 1977 mandated
that effluent limitations for conventional pollutants (organi¢ material, suspended solids, bacteria and pH) were to be based on best
conventional pollution control technology (BCT), while those for toxic pollutants were to be based on best available technology (BAT).
US standards are included only for substances covered in the EC Directive.

Standards for the EC apply to water int¢nded for human consumption, whether in its original state or afier treatment, and whether used
for drinking. In addition, the values for toxic and microbiological pacameters apply to water used in the production of food. The Directive
does not apply to 1) natural mineral waters or 2) 1o medicinal waters recognized or defined as such by the competent national authorities.
Water intended for human consumption must not exceed the “maximum permissible concentration”. In fixing the values, Member States
shall take as a basis the "guide values”.

The Directive may be waived: 1) in situations arising from-the nature and structure of the ground in the area from which the supply
comes; and b) situations arising from exceptional meteorological conditions. In the event of an emergency, the competzsnt national
althorities may, for a limited time, permit higher concentrations than otherwise permitied, provided this does not constitute a risk to public
health, and provided the supply of water for human consumption ¢annot be maintained any other way.

With conventional or direct filtrazion, wsbidity levels in the filtered water must not exceed 0.5 nephelometric turbidity units (NTU) in more
than 5 percent of the measurements taken each month. With slow sand filiration, turbidity levels in the filtered water must not exceed
1 NTU in more than 5 percent of the samples each month.

ug/l 8iQ,.

Jackson units.

Member States shall take all necessary measures 1o ensure that any substances used in the preparation of water for human consumption
do not remnain in o« trations higher than the MAC for thess substances, and that they do not constitute a public health hazard.

As from 1987 and with a percentile of 30. 175 as from 1984 and with a percentile of 90.

Any unusual increases must be investigated.

An MCL of 1.3 mg/l has been proposed. Currently copper is regulated as a secondary contaminant with a secondary MCL of 1.

At outlets of pumping and/or trestment works and their substations.

After the water has been Randing for 12 hours in the piping and at the point where the water i3 made available to the consumer.

MAC varies according to average tempersture in geographical area concerned.

If silver, exceptionally, is used non-systsmatically to process the water, 1 MAC value of 0.08 mg/l may authorized.

A regulation establishig an MCL of 0.005 mg/l following treatment (replacing the former standard of 0.05 mg/1) will take effect December
7, 1992, along with moanitoring at the tap and treatment requirements if lead is 100 high.

In running water,

When substances are considered separatsly, the MAC is 0.0001.

Identification of the constituenta of the mixture, quantitative analysis.

Comparative measurement in relation to & mixwure of six control substances with the same concentration,

No more than 5% of the samples per month may be positive. For systems collecting fewer than 40 samples per month, no more than |
sample per month may be positive.

Using the multiple tube method. Using the membrane filter method, the maximum permissible concentration is 0. Water intended for
human ¢onsumption should not contain pathogenic organisms.

At3PC.

At22°C.

Minimum required concentration.

US standard expressed as NO,-N; EC standard expressed as NO,. The EC standard expressed as NO-N would be approximately 11

mg/l.
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PATTERNS AND FREQUENCY OF STANDARD ANALYSES

Parameters Minimum monitoring Current monitoring Periodic Occasional monitoring
monitoring in special situations or
in case of accidents
((=})] €2 () Cc9
A | organoleptic - odor - odor Current The competent
parameters - aste - taste monitoring national authorities of
- turbidity analyses the Member States
+ will determine the
B | physicochemical - conductivity or - temperature other parameters' | parameters according
parameters other physico~ - conductivity or other 1o circumstances,
- chemical parameter physico~chemical taking account of all
- residual chlorine parameter the factors which
- pH might have an adverse
- residual chlorine affect on the quality of
. drinking water
C | undesirable - n‘_m'_“" supplied 1o consumers.
parameters - nitrites
- smmonia
D | Toxic parameters
E | micro-biological - total coliforms or - total coliforms
parameters total counts of 22° - fecal coliforms
and 37 - total counts of 22
- fecal coliforms and 37

1/ These will be determined by the competent national authorities, taking account of all factors which might affect the quality of drinking
watar supplied to users and which could enable the ionie balance of the constituents to be assessed.
MINIMUM FREQUENCY OF STANDARD ANALYSES !
Volume of waser Population Analysis C 1 Analysis C 2 Analysis C 3 Analysis C 4
produced or concerned
distributed in (assuming 200 Number of Number of Number of
m/day Iday per person) samples/year samples/year samples/ycar
100 500 (@) (L) (1) Frequency to be
1,000 5,000 (1) (1) (1) detsrmined by the
2,000 10,000 12 3 (1) competent national
10,000 50,000 60 6 1 authorities as the
20,000 100,000 120 12 2 situation requires
30,000 150,000 180 13 3
60,000 300,000 360? 36 [
100,000 500,000 3607 60 10
200,000 1,000,000 3602 120* 207
1,000,000 5,000,000 360* 1202 203
1/ Frequency left to the discretion of the competent national authorities. However water intended for the food-processing industries must
be monitored at least once a year. .
2 The competent health authorities should endeavor 10 inersase this frequency as far as their resources allow.
3/ (a) Inthe case of water which must be disinfected, microbiological analysis should be twice as frequent.

(b) Where analyses are very froquent, it is advisable to take samples at the most regular intervals possible.
(€) Where the values of the results obtained from samples taken during the preceding years are constant and significantly better than the

limits laid down in the Directive, and where no factor likely to cause a deterioration in the quality of the water has been discovered,
the minimum frequencies of the analyses referred to above may be reduced: () for surface waters, by a factor of 2 with the
exception of the frequencies laid down for microbiological analyses; (i) for ground waters, by a factor of 4, but without prejudice
to the provision of point (a) above.
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Sources:

For water quality standards, reference methods and frequencies of sampling for the EC, European Communities
Directive 80/778 (July 15, 1980).

For water quality standards for the US, U.S. Environmental Protection Agency, Office of Water, "Drinking Water
Regulations and Health Advisories, Washington, D.C., April 1992.

For US effluent standards, Paul Portney, Public Policies for Environmental Protection, Resources for the Future,
Washington, DC, 1990.

L
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QUALITY OF SURFACE WATER INTENDED FOR THE ABSTRACTION OF DRINKING WATER

This Directive applies to surface water used or intended to be used for drinking water, and not to ground water,
brackish water and water intended to replenish water bearing beds.

"

Pollutant Reference method of measurement (EC)
EC 1234
Guide Mandatory
pH A, 6.5-8.5 electrometry *
A, 5.5-9
Ay 5.59
Coloration (after simple A, 10 A 200 filtering through a glass fiber membrane ¢
filtration) A, 50 A, 1007
A, 50 A 2009
suspended solids A, 25 filtering through a 0.45 um filter membrane,
drying at 105° C and weighing
centrifuging, drying at 105° C and weighing
temperature * C) A 22 A25W thermometry *
M2 A 25"
AR A2
electrical A, 1000 electrometry
conductivity A, 1000
(us/cm at 20° C) A, 1000
Odor (dilution factor at Al by successive dilutions
25° Cy A 10
A, 20
nitrates A 25 A 50" molecular absorption spectrophotometry
A, 509
A, 50"
fluorides A, 0.7-1 A LS molecular absorption spectrophotometry after
A, 0.7-1.7 distillation if necessary
A, 0.7-1.7 ion selective electrodes
dissolved iron A, 0.1 A 03 atomic absorption spectrophotometry after filtering
A 10 A, 2.0 through a filter membrane (0.45 um)
Ay L. molecular absorption spectrophotometry afier
filtering through a filter membrane (0.45 um)
manganess A, 0.05 stomic absorption spectrophotometry
A 0.1 molecular absorption spectrophotometry
A, 1.0
copper. A, 0.02 A, 0.05 % atomic absorption spectrophotometry
A, 0.05 polarography
A, 1.0 molecular absorption spectrophotometry
Zine A 0.5 A 30 atomic absorption spectrophotometry
A 1.0 A, 5.0 molecular absorption spectrophotometry
A Lo A, 5.0 polarography
boron A 1.0 atomic absorption spectrophotometry
A 10 moiecular absorption spectrophotometry
AL
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Pollutant Reference method of measurement (EC)
EC 284
Guide Mandatory
srsenic A, 0.01 A, 0.05 - stomic absorption spectrophotometry
A; 0.05 - molecular absorption spectrophotometer
A, 0.05 A, 0.10
eadmium A, 0.001 A, 0.005 - atomic absorption spectrophotometry
A, 0.005 A, 0.005 - polarography
Ay 0,005 A, 0.005
total chromium A, 0.05 - stomic absorption spectrophotometry
A, 0.05 - molecular absorption spectrophotometry
A, 0.05
lead A, 0.05 - stomic absorption spectrophotometry
A, 0.05 - polarography
Ay 0.05
selenium A, 0.01 - atomic absorption spectrophotometry
A, 0.01
A, 0.01
mercury A, 0.0005 A, 0.001 - flameless atomic absorption spectrophotometry
A, 0.0005 A, 0.001 (cold vaporization)
A, 0.0005 A, 0.001
barium A 0.1 - stomic absorption spectrophotometry
A, 1.0
A 1.0
¢yanide A, 0.05 - molecular absorption spectrophotometry
A, 0.05
A, 0.05
wtlphates A 150 A, 250 - gravimetric analysis
A, 150 A, 250" - EDTA complexity
Ay 150 A, 250% - molecular absorption spectrophotometry
chlorides A, 200 - titrstion (Mohr's method)
A; 200 - molecular absorption spectrophotometry
Ay 200
surfacants (reacting with A 0.2 - molecular absorption spectrophotometry
methyl blue) Ay 0.2
A, 0.5
phosphates A 04 - molecular absorpiion spectrophotometry
A 0.7
A, 0.7
phenols A, 0.001 - molecular absorption spectrophotometry 4
A, 0.001 Ay 0,005 aminoantipyrine method
A, 0,01 A, 0.1 - paranitraniline method
dissolved or emulsified A, 0.05 - infra-red spectrophotometry after extraction by
hydrocarbons A 0.2 carbon tetrachloride
A 0.5 A 10 - gravimetry afler extraction by petroleum ether
polyeyclic aromatic. A, 0.0002 - measurement of fluorescence in the UV after thin
hydrocarbons A, 0.0002 layer chromatography ’
A, 0.001
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Pollutant

EC 1234

Guide Mandatory

Reference method of measurement (EC)

total pesticides

chemical oxygen demand
(CoD)

Dissolved
oxygen (DQ)
(% 0y

Biochemical
oxygen demand

(BOD)
Kjeldahl
nitrogen

ammonia

substances extractable
with chloroform

total coliforms
3rC
(ceils/100 mi)

fecal coliform
bacteria
(cells/100 mil)

fecal streptococci
(ceils/100 mi)

salmonella

A, 0.001

A, 0.0025

A, 0.005
A 30

A, >70% sat.
Ay >50% aat,
Ay >30% st

A <30
A, <50
A<TO

A 10
A 20
A, 3.0

A, 0.05
Al ALS
£ 2.0 T A4

A 0.1
A, 02
A, 0.5

A, 50
A, 5,000
A, 50,000

A 20
A, 1,000
A, 10,000

A, not present in
5,000 ml

A, not present in
1,000 mi

gns or liquid chromatography after extraction by
suitable solvents and purification *

potassium dichromate method

Winkler’s method
electrochemical method

determination of dissolved oxygea before and after
S-day incubation at 20* C + 1° C, in complets
darkness. Addition of & nitrification inhibitor.

mineralization, distillation by Kjeldahl method and
ammonium detcrmination by means of molecular
absorption spectrophotometry or titration

molecular absorption spectrophotometry

extraction at neutral pH value by purified
chloroform, evapocation in vacuo at room
temperature, weighing of residue

culture at 37" C on an appropriate specific solid
medium with or without filtration and colony
count, *

method of dilution with fermentation in liquid
substrates in at least 3 tubes in 3 dilutions.
Subculturing of the positive tubes on a
confirmation medium. Count according to most
probable number. Incubation temp: 37 C + 1°
C.

culture at 44° C on an appropriate specific solid
medium with or without filtration and colony
count. *

method of dilution with fermentation in liquid
substrates in at least 3 wbes in 3 dilutions.
Subculturing of the positive tubes on a
confirmation medium. Count according to most
probable number. Incubation temp: 44° C + 0.5°
C.

culture at 37° C on an appropriate specific solid
medium with or without filtration and colony
count, ?

method of dilution in sodium azide broth in at
least 3 tubes with 3 dilutions. Count according to
most probable number.

concentration by filtration {on membrane or
appropriate filter).

inoculation into pre-enrichment medium.
enrichment and transfer into isolating gelese-
identification
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1/

2

3

4/

s/
6/
2
8/
9

Mandatory values concern parameters considered to have a significant effect upon public health. Member
States must not set values less stringent than these. Guide values concern parameters considered to have a
peripheral effect on health and are set as long-run goals.

Surface water is considered to conform to the relevant parameters if 95% of the samples for parameters
conform to those specified the "Mandatory” column, and 0% of the samples in all other cases, and if in the
case of the 5 or 10% of the samples which do not comply: a) the water does not deviate from the parametric
values in question by more than 50%, except for temperature, pH, dissolved oxygen and microbiological
parameters; b) there is no resultant danger to public health; and ¢) consecutive water samples takea at
statistically suitable intervals do not deviate from the relevant parametric values.

The Directive may be waived a) in the case of floods or other natural disasters; b) where surface water
undergoes natural enrichment in certain substances causing it to exceed the limits laid down in the Directive;
and ¢) in the case of surface water in shallow lakes or virtually stagnant surface water (into which there is no
discharge of waste water) for nitrates, dissolved iron, manganese, phosphates, COD, dissolved oxygen
saturation rate, and BOD. In no case can these exceptions disregard the requirements of public health

protection.

Standard methods of treatment for transforming surface water of qualities Al, A2, and A3 into drinking water:

Category Al Simple physical treatment and disinfection, e.g. rapid filtration and disinfection.

Category A2 Normal physical treatment, chemical treatment and, e.g. pre-chlorination, coagulation,
flocculation, decantation, filtration, disinfection (final chlorination).

Category A3 Intensive physical and chemical treatment, extended treatment and disinfection, e.g.

chlorination to break-point, coagulation, flocculation, decantation, filtration, absorption
(activated carbon), disinfection (ozone, final chlorination).
Surface water of poorer quality than type A, may not be used for drinking water except in exceptional
circumstances.
Measured in situ at the time of sampling without prior treatment of the sample.
Photometric method using the platinum-cobalt scale.
Comparative measurement in relation to a mixture of six control substances with the same concentration.
Identification of the constituents of the mixture, quantitative analysis.
Samples must be diluted or where appropriate, concentrated in such a way as to contain between 10 and 100
colonies. If necessary, identification with gasification.

10/ Exceptional climatic or geographical conditions.
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MINIMUM ANNUAL FREQUENCY OF SAMPLING AND ANALYSIS FOR WATER
QUALITY PARAMETERS **

Population A, Ay Ay
served

I n m 1 o m 1 I m
£ 10,000 ™ ™ *) (*) ™ ™ 2 1 ™?
> 10,000 10 1 1 ™ 2 1 ™ 3 1 1
X 30,000
> 30,000 o 2 1 * 4 2 1 6 2 t
X 100,000
> 100,000 3 2 (] 3 4 1 12 4 1

*/  Frequency to be determined by the competent national authorities.

1/ Where a survey by the competent authorities show that the water quality for certain parameters is considerably
superior than those specified by Directive 75/440, the Member State concerned may reduce the frequency of
sampling and analysis for these parameters. If there is no pollution in these cases and no risk of the water
quality deteriorating, the authorities may decide no regular analysis is necessary.

2/ The Roman numerals refer to classification of parameters according to frequency.

3/ The Member States are encouraged to carry out at least one annual sampling of this category of water.

CATEGORIES
I I m
Parameter Parameter Parameter

pH Dissolved oxygen Fluorides

Coloration Manganese Boron

Total suspended solids Copper Arsenic

Temperature Zinc Cadmium

Conductivity Sulphates Total chromium

Odor Surfacants Lead

Nitrates Phenols Selenium

Chlorides Nitrogen by Kjeldahl method Mercury

Phosphates Total coliforms Barium

Chemical oxygea demand Fecal coliforms Cyanide

Dissolved oxygen saturation rate Dissolved or emulsified

Biochemical oxygen demand hydrocarbons

Ammonium Polycyclic aromatic hydrocarbons
Total pesticides
Substances extractable with
chiloroform
Fecal streptococci
Salmonella

Sources: For water quality standards for the EC, European Communities Directive 75/440 (June 16, 1975).
. For reference methods and frequencies of sampling for the EC, European Communities Directive 79/869 (October
9, 1979).
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PROTECTION OF GROUNDWATER FROM CERTAIN DANGEROUS SUBSTANCES

The purpose of this Directive is to prevent the pollution of groundwater by substances belonging to the families and
groups of substances listed below, and as far as possible to check or eliminate the consequences of pollution that
has already occurred. The Directive does not apply to 1) discharges of domestic effluents from isolated dwellings
not connected to a sewerage system and situated outside areas protected for the abstraction of drinking water for
human consumption; 2) discharges found by the competent authority of the Member State concerned to contain the
specified substances in a quantity and concentration too small to represent a present or future threat to the quality
of the receiving groundwater; 3) discharges of matter containing radicactive substances,

I.  List I: Families and groups of substances considered to present relatively high risk of toxicity,
persistence, and bioaccumulation: '

Organohalogen compounds and substances which may form such compounds in the aquatic environment
Organophosporous compounds

Organotin compounds

Substances which possess carcinogenic mutagenic or teratogenic properties in or via the aquatic
environment '

Mercury aund its compounds

Cadmium and its compounds

Mineral oils and hydrocarbons

Cyanides

II. List I: Families and groups of substances considered to be of lower risk than those on list I but which
may have a harmful affect on groundwater:

®  The following metalloids and metals and their compounds:
Zinc Tin
Copper Barium
Nickel Beryllium
Chrome Boron
Lead Uranium
Selenium Vanadium
Arsenic Cobalt
Antimony Thailium
Molybdenum Tellurium
Titanium Silver

® Biocides and their derivatives not included on list I

®  Substances which have a deleterious effect on the taste and/or odor of groundwater, and compounds
liable to cause the formation of such substances in such water and to render it unfit for human
consumption

®  Toxic or persistent organic compounds of silicon, and substances which may cause the formation of such
compounds in water, excluding those which are biologically harmless or are rapidly converted in water
into harmless substances

® [Inorganic compounds of phosphorous or elemental phosphorous

¢  Fluorides

¢  Ammonia and nitrates

1/ List I substances which are carcinogenic, mutagenic, or teratogenic are included here.

1. General Rules

-~
b
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A. Member States must take the necessary steps to:

1.

2.

prevent the introduction into groundwater of substances on list I; and

limit the introduction into groundwater of substances on list II.

B. For list I substances, Member States must:

1.

2.

prohibit all direct discharge of substances on the list;

subject to prior investigation any disposal or tipping for the purpose of disposal of these substances
which might lead to indirect discharge. In the light of that investigation, Member States shall
prohibit such activity or shall grant authorization provided that all the technical precautions
necessary to prevent such discharge are observed; '

take all appropriate measures deemed necessary to prevent any indirect discharge of substances
on list I due to activities on or in the ground other than those mentioned above.

C. For list II substances, Member States must:

1.

subject to prior investigation all direct discharge of substances on the list, 50 as to limit such
discharges;

subject to prior investigation the disposal or tipping for the purpose of disposal of these substances
which might lead to indirect discharge. In the light of that investigation, Member States may
grant an authorization, provided that all the technical precautions for preventing groundwater
pollution by these substances is observed.

take all appropriate measures deemed necessary to limit all indirect discharge of substances on list
II due to activities on or in the ground other than those mentioned above.

D. When direct discharge or waste water disposal causing indirect discharge is authorized (in accordance
with III. B (2), and C (2) above and IV, A and B below), the authorization shall specify:

the place of discharge;

the method of discharge;

essential precautions, particularly of the nature and concentration of the substances present in the
effluents, the characteristics of the receiving environment and the proximity of water catchment

areas, in particular those for drinking, thermal and mineral water;

the maximum quantity of the substance permissible in an effluent during one or more specified
periods of time and the requirements concerning the concentration of these substances;

the arrangements for monitoring the effluents discharged into groundwater;

if necessary, measures for monitoring groundwater, and in particular its quality.

E.  When disposal or tipping for the purpose of disposal which might lead to indirect discharge is authorized
(in accordance with III. B (2), and C (2) above and IV. A and B below), authorization shall specify:

the .place where such disposal or tipping is done;



Annex 9 Page 38 EC Environmental Directives

- the methods of disposal or tipping used;

- essential precautions, particularly the pature and concentration of the substances present in the
matter to be tipped or disposed of, the characteristics of the receiving environment and the
proximity of water catchment areas, (particularly drinking, thermal and mineral waters);

- the maximum quantity permissible, during one or more specified periods of time, of the matter
containing substances in lists I or II and, where possible, of those substances themselves, to be
tipped or disposed of and the requirements concerning the concentration of those substances;

- In the cases referred to in B (1) and C (1) above, the technical precautions to be irnplemented to
prevent any discharge into groundwater of substances in list I and any pollution of water by
substances in list II; )

- if necessary, the measures for monitoring the groundwater, and in particular its quality.
IV. Exceptions

A.  Should prior investigation reveal that the groundwater into which the discharge of substances in list I is
considered is permanently unsuitable for other uses, especially domestic or agricultural, the Member
State may authorize the discharge of these substances provided (a) their presence does not impede
exploitation of ground resources, and (b) all technical precautions have been taken to ensure that these
substances cannot reach other aquatic systems or harm other ecosystems.

B. Member States may, afier prior investigation, authorize discharges due to re-injection into the same
aquifer of water used for geothermal purposes, water pumped out of mines and quarries or water pumped
out for civil engineering works.

The authorizations referred to in (A) and (B) above may be granted for a limited period only, and must be
reviewed at least every four years. They may be renewed, amended or withdrawn.

C.  Artificial recharges for the purpose of groundwater management shall be subject to a special

authorization issued by the Member States on a case-by-case basis. Such authorization shall be granted
only if there is no risk of polluting the groundwater.

V. Definitions

®  groundwater: water which is below the surface of the ground in the saturation zone and in direct contact with
the ground or sub-soil.

®  direct discharge: the introduction into groundwater of substances in lists I or IT without percolation through
the ground or subsoil.

® indirect discharge: the introduction into groundwater of substances in lists I or II after percolation through
the ground or subsoil.

®  pollution: the discharge by man, directly or indirectly, of substances or energy into groundwater, the results
of which are such as to endanger human health or water supplies, barm living resources and the aquatic
ecosystem or interfere with other legitimate uses of water,

Source: European Communities Directive 80/68 (December 17, 1979).

R
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URBAN WASTE WATER TREATMENT
This Directive concerns the collection, treatment, and discharge of urban waste water and the treatment and
discharge of waste water from certain industrial sectors. Its objective is to protect the environment from the adverse
effects of the above mentioned waste water discharges.
1. Requirements for urban waste water

A. Collecting systems '

1. All agglomerations must have systems for collecting urban waste water as specified below: *

Population equivalent (p.s.) Deadline
2,000-15,000 December 31, 2005
> 15,000 December 31, 2000
> 10,000: discharges into "sensitive areas” December 31, 1998

2. The design, construction and maintenance of collecting systems shall be undertaken in accordance with

the best technical knowledge not entailing excessive costs, notably regarding:
®  volume and characteristics of urban waste water,

®  prevention of leaks,

¢ limitation of pollution of receiving waters due to storm water overflows.

B. Discharge from urban waste water treatment plants to receiving waters '

1. Urban waste water entering collecting systems must be subject to secondary treatment or equivalent as
follows as specified below:

Population equivalent (p.e.) Deadline
10,000-15,000 December 31, 2005
> 15,000 ' December 31, 2000
2,000-10,000: discharges to fresh water and estuaries December 31, 2005
< 2,000: discharges to fresh water and estuaries ' December 31, 2005
< 10,000: discharges to coastal waters ! December 31, 2005
> 10,000: discharges to "sensitive areas” 2 . December 31, 1998

1/ These discharges are subject to "appropriate treatment” (defined in V., below),
2/ Urban waste water discharges to "sensitive areas” (defined in II. (A)) must satisfy the requirements stated in

I. (B).

2.  Waste water treatment plants shall be designed or modified so that representative samples of the
incoming waste water and of treated effluent can be collected before discharge to receiving waters.

1/ Since it is ot possible to construct systems capable of handling all waste water in situations such as unusually heavy rainfall, Member
States shall decide on measures to limit pollution from storm water overflows.

2/ Where the establishment of a ¢ollecting system is not justified, either because it would produce no environmental benefit or because it
would involve excessive costs, individual systemns or other appropriate systems which achieve the same level of environmental protaction
shall be used.



Annex 9 Page 40 . EC Environmental Directives

Discharges from urban waste water treatment plants subject to treatment in accordance with this
Directive shall meet the requirements shown in Table 1, below.

Discharges from urban waste water treatment plants to "sensitive areas” subject to eutrophication as
identified below in II. A (1) shall in addition meet the requirements shown in Table 2.

More stringent requirements than those shown in Table 1 and/or Table 2 shall be applied where
required to ensure that the receiving waters satisfy any other relevant Community Directives.

The points of discharge of urban waste water shall be chosen, as far as possible, so as to minimize
the effects on receiving waters.

The load expressed in population equivalents (p.e.) shall be calculated on the basis of the maximum
average weekly load entering the treatment plant during the year, excluding unusual situations such
as heavy rain.

C. Industrial waste water

1. Industrial waste water entering collecting systems and urban waste water treatment plants shall be
subject to such pre-treatment as is required in order to:

protect the health of staff working in collecting systems and treatment plants,

ensure that collecting systems, waste treatment plants and associated equipment are not damaged,
ensure that the operation of the waste water treatment plant and the treatment of sludge are not
impeded,

ensure that discharges from the treatment plants do not adversely affect the environment, or prevent
receiving waters from complying with other Community Directives,

ensure that sludge can be disposed of safely in an environmentally acceptable manner.

2. Member States shall ensure that, before December 31, 1993, the discharge of industrial waste water
into collecting systems and urban waste water treatment plants is subject to prior regulations and/or
specific authorizations by the competent authority or appropriate body.

D. Requirements and reference methods for monitoring and evaluating results

1. Competent authorities shall monitor:

® discharges from urban waste water treatment plants to verify compliance with the requirements of

I. (B) in accordance with the control procedures laid down here in I. (D);

amounts and composition of sludge disposed of to surface waters;

direct discharges from industrial plants in cases where the receiving environment may be
significantly affected.

2. Member States shall ensure that monitoring involves the following: '

Flow-proportional or time-based 24-hour samples collected at the same point in the outlet and if
necessary in the inlet of the treatment plant;

]

Alternative methods may be used provided these provide equivalent results,

Ll
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- The minimum annual number of samples determined according to the size of the treatment plant and
be collected at regular intervals during the year as defined below:

Population equivalent (p.c.) Number of samples

2,000-9,999 12 samples the first year; 4 samples in subsequent years if the
water during the first year complies with the provisions of the
Directive; if 1 sample of the 4 fails, 12 samples must be taken the
following year

10,000-49,999 12

50,000 or more . 24

3. The treated waste water shall be considered to conform to the relevant parameters if, for each relevant
parameter considered separately, samples of the water show that it complies with the relevant a

parametric value as follows: !

(a) for the parameters specified in Table 1 and in V. for "primary treatment,” the maximum number
of samples which are allowed to fail the requirements is specified in the table below:

Series of samples taken in Maximum permitted
any year number of samples which
fail 1o conform
47 1
8-16 2
17-28 3
29-40 4
.41-53 5
54-67 6
68-31 7
8295 8
96-110 9
111-125 10
126-140 1
141-155 12
156-171 13
172-187 14
188-203 15
204-219 16
220-235 17
236-251 13
252-268 19
269-234 20
285-300 21
301-317 2
318-334 23
335-350 24
351-365 25

(b) for the parameters of Table 1 expressed in concentrations, the failing samples taken under normal
operating conditions must not deviate from the parametric values by more than 100%. For the
parametric values in concentration relating to total suspended solids, deviations of up to 150% may
be accepted;

(c) for the parameters specified in Table 2, the annual mean of the samples for each parameter shall
conform to the relevant parametric values.

1/ Extreme values for the water quality in question shall not be taken into consideration when they are the result of unusual situations such
a5 heavy rain.



Annex 9 Page 42 EC Environmental Directives

Table 1: REQUIREMENTS FOR DISCHARGES FROM URBAN WASTE WATER
TREATMENT PLANTS !

Parameters Concentration Minimum % of reduction * Reference method of measurement
biochemical oxygen 25 mgn 0, 70-90 Homogenized, unfiltered, undecanted
demand (BOD, at 20°C) sample. Determination of dissolved oxygen
without nitrification ? 40 under [V. (A) before and after 5-day incubation at 20°C +

1°C, in complete darkness. Addition of a
nitrification inhibitor.

chemical oxygen 125 mg/l O, 75 Homogenized, unfiltered, undesanted sample
demand (COD) Potassium dichromate
total suspended solids 35 mgn* 904 - Filtering of & representative sample
through & 0.45 um filter membrane.
35 under IV. (A) 90 under IV. (A) Drying at 105°C and weighing.
(more than 10,000 p.e.) (more than 10,000 p.s.) - Centrifuging of a representative
sample, (for at least five minutes with
60 under IV. (A) 70 under IV. (A) mean accsleration of 2,800 to 3,200
(2,000-10,000 p.e.) (2,000-10,000 p.e.) £.) drying at 105°C and weighing

1/ The values for concentration gr for percentage of reduction shail apply.

2/  Reduction in relation 10 the 1oad of the influent.

3/ The parmmeter can be replaced by another parameter: total organic carbon (TOC) or total oxygen demand (TOD) if a relationship can be
established betwesn BOD), and the substitute parameter.

4/ This parameter is optional.

Table 2: REQUIREMENTS FOR DISCHARGES FROM URBAN WASTE WATER
TREATMENT PLANTS TO SENSITIVE AREAS SUBJECT TO EUTROPHICATION '

Parameters Concentration Minimum percentage of Reference method of
reduction measurement
total phosphorous 2mgnpP 80 Molecular absorption
(10,000-100,000p.¢.) spectrophotometry
1 mg/l P
(more than 100,000 p.e.)
total nitrogen * 15mgnp 70-30 Molecular absorption
(10,000-100,000p.e.) spectrophotometry
10mgn P*

(more than 100,000 p.¢.)

1/ One or both paramelers may be applied depending on the local situation. The values for concentration or for percentage of reduction shall
apply.

2/  Reduction in relation to the load of the influent,

3/  Total nitrogen means: the sum of 1otal Kjeldahl-nitrogen (organic N + NHy), nitrate (NO,)-nitrogen and nitrate (NO)-nitrogen.

4/ Alternatively, the daily average must not ex¢eed 20 mg/1 N. This requirement refers to a water temperature of 12° C or more during the

operation of the biclogical reactor of the waste water treatment plant. As a substitute for the condition concerning the temperature, it is

poasible to apply a limited time of operation, which takes into account the regional climatic conditions.
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. Criteria for identifying sensitive and less sensitive areas

1%

1.

A. Sensitive areas !

Natural freshwater lakes, other freshwater bodies, estuaries and coastal waters which are found to be
eutrophic or which in the near future may become eutrophic if protective action is not taken.

The following elements might be taken into account when considering which nutrient should be reduced
by further treatment:

(i) lakes and streams reaching lakes/reservoirs/closed bays which are found to have a poor water
exchange, whereby accumulation may take place. In these areas, removing phosphorous should
be included unless it can be demonstrated that the removal will have no effect on the level of
eutrophication. Where discharges from large agglomerations are made, removing nitrogen
should also be considered;

(ii) estuaries, bays and other coastal waters which are found to have a poor water exchange, or
which receive large quaatities of nutrients. Discharges from small agglomerations are usually
of minor importance in those areas, but for large agglomerations, removing phosphorous and/or
nitrogen should be included unless it can be demonstrated that the removal will have no effect
on the level of eutrophication.

Surface freshwaters intended for the abstraction of drinking water which could contain more than the
concentration of nitrate laid down under the provisions of the European Communities Directive
concerning the quality of surface water intended for the abstraction of drinking water in the Member
States if action is not taken;

Areas where further treatment than that prescribed in this Directive is necessary to fulfill other
Council Directives.

B. Less sensitive areas !

1.

A marine water body or area where the discharge of waste water does not adversely affect the
environment as a result of morphology, hydrology or specific hydraulic conditions which exist in that
area.

Open bays, estuaries, and other coastal waters with a good water exchange and not subject to
eutrophication or oxygen depletion or which are considered unlikely to become eutrophic or to develop
oxygen depletion due to the discharge of urban waste water,

When identifying less sensitive areas, Member States shall take into account the risk that the discharged
load may be transferred to adjacent areas where it can damage the environment. Member States shall
recognize the presence of sensitive areas outside their national jurisdiction.

1. General Rules

A. Disposal

1

Treated water shall be reused whenever appropriate. Disposal routes shall minimize the adverse effects
on the environmeat.

1/ Member States shall ensure that the identification of sensitive areas is reviewed at intervals no less than four years.
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2. Competent authorities or appropriate bodies shall ensure that the disposal of urban waste water from
urban waste treatment plants is subject to prior regulations and/or specific authorization.

3. Sludge arising from waste water treatment shall be re-used whenever appropriate. Disposal shall
minimize the adverse effects on the environment.

- The disposal of sludge from urban waste water treatment plants must be made subject to general
rules or registration or authorization no later than December 31, 1998,

- Member States must ensure that no later than December 31, 1998, the disposal of sludge to surface
waters is elirmipated. Until then, Member States must ensure that the total amount of toxic,
persistent or bioaccurmulable materials in sludge disposed of to surface waters is licensed for
disposal and progressively reduced.

B. Industrial waste water

1. Biodegradable industrial waste water from plants in sectors listed below which does not enter urban
waste water treatment plants before discharge to receiving waters must still comply with the regulations
or conditions contained in specific authorizations by December 31, 2000 for plants representing 4,000
p.e. or more.

Milk-processing

Manufacture of fruit and vegetable products
Manufacture and bottling of soft drinks
Potato-processing

Meat industry

Breweries

Production of alcohol and alcoholic beverages
Manufacture of animal feed from plant products
Manufacture of gelatine and of glue from hides, skin, and bones
Malt-houses

Fish-processing industry

2. By December 31, 1993, the competent authority or appropriate body in each Member State shall set
requirements appropriate to the nature of the industry concerned for the discharge of such waste water.

C. Important Deadlines

® December 31, 1993 to establish a program for the implementation of this Directive;
® June 30, 1994 to provide the Commission with information on the program.

IV, Exceptions

A. Urban waste water discharges to waters situated in high mountain regions (over 1,500 m above sea level)
where it is difficult to apply an effective biological treatment due to low temperatures may be subjected
to treatment less stringent than that prescribed in 1. (B) above, provided that detailed studies indicate that
such discharges do not adversely affect the environment.

B. Requirements for individual plants discharging in "sensitive areas” need not apply where the minimum
percentage reduction of the overall load entering all urban waste water treatment plants in that area is at
least 75% for total phosphorous and at least 75% for total nitrogen.

C. Urban waste water discharges from agglomerations of between 10,000 and 150,000 population equivalents
to coastal waters and those from agglomerations of between 2,000 and 10,000 population equivalents to
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estuaries situated in "less sensitive areas” may be subject to treatment less stringent than that prescribed
in I. (B) above, provided that:

- such discharges receive at least "primary treatment” (defined in section V below) in conformity with
the control procedures laid down in L. (D);

- comprehensive studies indicate that such discharges will not adversely affect the environment.

D. In exceptional circumstances, when it can be demonstrated that more advanced treatment will not produce
any environmental benefits, discharges into *less sensitive” areas of waste waters from agglomerations of
more than 15,000 p.e. may be subject to the same treatment described above in
V. ().

E. Member States may, in exceptional cases due to technical problems and for geographically defined
population groups, submit a special request to the Commission for a longer period for complying with the
deadlines specified in I. (B).

This request, for which grounds must be specified, shall set out the technical difficulties experienced and
must propose an action program with an appropriate timetable to be undertaken to implement the objective
of this Directive.

Oﬁly technical reasons will be accepted and the longer period referred to above may not extend beyond
December 2005,

Definitions

urban waste water: domestic waste water or a mixture of domestic waste water with industrial waste water

and/or run-off rain water.

domestic waste water: waste water from residential settlements and services which originates predominantly
from the human metabolism and from household activities.

industrial waste water: waste water which is discharged from premises used for carrying on any trade or
industry, other than domestic waste water and run-off rain water.

agglomeration: an area where the population and/or economic activities are sufficiently concentrated for urban
waste water t0 be collected and conducted to an urban waste water treatment plant or to a final discharge point.

collecting system: a system of conduits which collects and conducts urban waste water.

1 population equivalent (p.e.): the organic biodegradable load having a five-day biochemical oxygen demand
(BOD,) of 60 g of oxygen a day.

primary treatment: treatment of urban waste water by a physical and/or chemical process involving settlement
of suspended solids, or other processes in which the BOD; of the incoming waste water is reduced by at least
20% before discharge and the total suspended solids of the incoming waste water are reduced by at least 50%.

secondary treatment: treatment of urban waste water by a process generally involving biological treatment with
a secondary settlement or other process in which the requirements established in Table I are respected.

appropriate treatment: treatment of urban waste water by any process and/or disposal system which after
discharge allows the receiving waters to meet the relevant quality obJectxves and the relevant provisions of this
and other Community Directives,
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®  sludge: residual sludge, whether treated or untreated, from urban waste water treatment plants,

®  cwrophication: the enrichment of water by nutrients, especially compounds of nitrogen and/or phosphorous,
causing an accelerated growth of algae and higher forms of plant life to produce an undesirable disturbance
to the balance of organisms present in the water and to the quality of the water concerned.

®  estuary: the transitional area at the mouth of a river between fresh water and coastal waters,

®  coastal waters: waters outside the low water line or the outer limit of an estuary.

Source: European Communities Directive 91/271 (May 21, 1991).
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SUMMARY OF PROPOSED ACTIONS

POLICY REFORM

Raise energy prices, providing transitional assistance if necessary for households or
industries disproportionately affected.

Aim for larger reductions in emissions of particulates, air-borne lead and heavy metals than
for sulfur dioxide or nitrogen oxides since it is much less expensive to control emissions
of the former than the latter.

Invest in measures to reduce emissions from low stacks in urban areas where home heating
is a major contributor to high ambient concentrations of particulates and sulfur.

Concentrate the remaining resources during the initial stages on improving the
environmental performance of existing large sources. This strategy will yield most of the
benefits derived from an attempt to achieve lower emissions for all sources, large or small,
but at much lower cost.

Give priority to environmental policies and investments which reduce emissions of all
forms to reinforce the underlying trends associated with economic reform and
restructuring.

Privatization and environmental liability

Government must accept responsibility for all past environmental damage.

Establish a monitoring system to make it possible to distinguish between damages caused
by past pollution and current emissions; define the environmental standards that privatized
firms will be required to meet and the adjustment period to be permitted.

So as not to delay privatization, limit environmental audits to a small number of the largest
firms. Set aside a portion of privatization proceeds to pay for any clean-up subsequently
required.

Berter environmental policies

Require all non-ferrous metallurgy and parts of the chemical industry to reduce or
eliminate their discharges of heavy metals -- particularly lead -- to air and water,

Choose market-based instruments for pollution control wherever possible, building on
existing frameworks of pollution charges. These can help achieve desired levels of
environmental quality at much lower costs than traditional regulatory approaches.
Regulatory instruments will still be needed to control emissions of some micro-pollutants
such as heavy metals and toxic chemicals. In some regions, tradeable permits will be
appropriate.
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Where regulatory policies are more appropriate, adopt the EC framework of environmental
standards or an equivalent system, allowing sufficient time for their introduction,

Adopt a realistic set of ambient standards which can be monitored and built into the
implementation of policies and regulations.

Do nor set uniform emission standards at a country-wide level. Allow for substantial
variation in emissions for different locations and sources with the most stringent
requirements -- such as the adoption of Best-Available Control Technology — for hot spots
where economic transformation and capital replacement will not bring ambient exposures
to criteria pollutants down to acceptable levels.

IMMEDIATE EXPENDITURE PRIORITIES TO ADDRESS
SHORT- AND LONG-TERM CONCERNS

Design and select public investments to accelerate the impact of industrial restructuring on
the environment and to reinforce market incentives for economic change.

Provide funding to cover the operational, maintenance and repair costs of existing public
environmental services, especially the treatment of drinking water and sewage, the
collection and disposal of municipal waste, and maintaining inventories -- and monitoring
the disposal -- of hazardous, toxic and nuclear wastes.

Invest in "win-win" projects which can be justified on economic grounds alone but which
bring substantial environmental benefits. These include improvements in energy
efficiency, water conservation, the adoption of low input and low waste technologies, and
minor plant improvements which facilitate "good housekeeping".

Provide funding for training, internship and exchange programs, for the development of
environmental education curricula, and for other activities which raise local capacity for
effective decentralized decision making.

Publicize the importance of improvements in management and operating practices in order
to achieve environmental improvements with existing plant and equipment and provide
resources to demonstrate how such improvements may be made and sustained.

Immediate public investment priorities

Install dust collection systems and filters to non-ferrous metal smelters -- particularly lead,
zine, and aluminum plants -- which are located 5 km upwind of significant centers of
population.

Install equipment to reduce emissions of dust, smoke, and soot, and carbon monoxide from
iron and steel plants, especially those relying on open hearth furnaces.

Make investments to replace coal with gas or to permit the burning of smokeless solid
fuels in district heating plants, commercial enterprises and households in towns and cities

LS
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where the average ambient concentrations of particulates exceeds 150 micrograms per
cubic meter.

Invest in facilities to pre-treat the wastewater discharged by small and medium-sized
industrial plants where contamination of groundwater and rivers by heavy metals is a
significant problem -- for example in towns and cities with a concentration of tanning,
electro-plating and other metalworking plants.

Facilitate the installation of domestic septic tanks and the appropriate disposal of manure
from intensive livestock operations in rural areas where levels of nitrates in drinking water
drawn from shallow wells typically exceed 10 mg of nitrate-N per liter.!

Ensure that the disposal of domestic, toxic, nuclear and other hazardous wastes is carefully
monitored and that leachates from disposal sites do not contaminate ground or surface
waters, especially sources used for the abstraction of drinking water supplies.

Country-specific investments

Install municipal wastewater treatment plants in towns and cities close to important tourist
or wildlife areas, especially on the Adriatic, Baltic and Black Sea coasts, Lake Balaton, the
Mazurian Lakes and the Carpathian and Rhodope Mountains.

Complete partially constructed wastewater treatment plants either in the upstream sections
of seriously polluted rivers or where the bacteriological quality of water downstream of
major towns and cities is particularly poor.

Implement sustainable rural development projects in defined areas of high biodiversity and
great ecological importance that are under threat. Such projects should combine better
management of protected areas with ecologically benign agricultural/forestry, tourism and
other activities.

Enterprise investments

Invest in mitigating discharges of saline water from mines in countries such as the Czech
and Slovak Republics, and Poland, provided that the costs of such investments are
recovered over the long run from the mines responsible for salt water emissions.

Provide industrial wastewater treatment facilities in plants -- for example in the textile and
pulp and paper industries -- which discharge heavy loads of BOD and other pollutants into
receiving waters that are relatively clean and that lie upstream of major centers of
population.

The proposed threshold is based on the standard WHO guideline, which is identical to US guidelines for the quality of
public drinking water. The threshold allows a considerable margin of safety so that a less strict threshold of 20 mg/l of
nitrate-N would prevent almost all cases of methemoglobinemia. The EC drinking water standard specifies that nitrates
should not exceed 50 mg/l of NO, which is equivalent to 11 mg/l of nitrate-N.
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Install equipment to reduce leakages of heavy metals, toxic gases and discharges of toxic
wastes -- to the air, in wastewater or in solid wastes -- from petrochemical and other
chemical plants, especially those located close to substantial towns and cities.

Measures to address longer-term environmental problems

Establish vehicle testing stations combined with facilities for better vehicle maintenance in
order to enforce reasonably strict emission standards for the commercial diesel vehicles --
buses and trucks -- which are the major mobile source of particulate emission.

Develop a program to phase out leaded gasoline and to require that new vehicles
(automobiles, buses and trucks) should, from some appropriate future date, meet the
emission standards laid down by the EC. Most of the cost of these measures will be borne
by refineries, automobile manufacturers and their customers, but resources for technical
assistance and to deal with special transitional problems would speed up the implementation
of these programs.

Fund applied research into a number of environmental problems for which solutions may
be very costly (e.g., treatment of nitrate pollution) or where implementation of remedies
has been difficult. Such research could focus on ecologically acceptable agriculture and
forestry practices -- especially their economic costs and benefits. Support could also be
channelled to specialized research institutions engaged in crucial conservation (e.g.,
botanical gardens); and to undertake well-defined studies on the ecological damage caused
by large-scale development projects such as dams, canals, and major tourism
developments.

Strengthen the collection and dissemination of data on the state of the environment and
natural resources. Pay particular attention to the forms of environmental damage and
related issues which define the main priorities in this Action Programme.

TRANSBOUNDARY ISSUES

Acid air pollution

Combine local and transboundary concerns. Implementing good economic and
environmental policies in response to local concerns will do much to reduce transboundary
emissions.

Choose market-based instruments — such as pollution charges or tradeable permits - to
minimize the costs of meeting international .agreements.

Provide a framework which allows groups of countries who might each benefit from
cooperation to share the burden of achieving larger reductions in emissions than would be
warranted on purely domestic grounds. In particular, donor countries might consider
arrangements by which they contribute to the incremental costs of meeting stricter or
earlier targets for emissions reductions in Central and East European countries.

)
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Transboundary water pollution

Install treatment technologies in coastal centers which remove more nitrogen and, perhaps,
phosphorus than those which would be appropriate on the basis of local considerations
alone when transboundary effects are important. International assistance would be
appropriate for those countries in Central and Eastern Europe which border on
international seas threatened by transboundary pollution.

Concentrate on downstream sources during the initial stages of tackling the problem. This
implies a two-pronged strategy of focusing domestic resources on improving upstream
water guality while external resources are directed towards downstream sources which have
the most direct impact on the sea concerned.

Develop the framework of cooperation needed to take stronger action in the future if

justified, including:

i) gathering information on water pollution affecting shared water resources to
determine the most cost-effective control measures for controlling pollution;

(ii)  developing systems to collect and exchange information about trends in water
quality and emissions;

(iii)  coordinating across countries water policies and regulations affecting shared water
basins -- including, if appropriate, a joint water basin management agency
responsible for implementing cooperative programs.

Wetland management

Support current measures to protect the Danube and Volga deltas.

Complete inventories of wetlands and assess the status of resources which they offer and
the potential threats to their future health,

Ensure that wetland management is integrated into the broad framework of policies for
water management and nature conservation with due account being taken of the scope for
multiple use management.

Phaseout of ozone depleting substances

In the short-term, focus on the aerosol and flexible foam sectors where QDS use can be
eliminated at very low cost.

To ftacilitate access to new technologies in the technology-intensive sectors (mainly
refrigeration), encourage companies in CEE to establish technology alliances with
multinational companies.

Prepare national recovery/reclamation/recycling strategies to ensure a sufficient supply of
refrigerant to maintain the existing stock of capital goods relying on ODS (mainly cooling,
air conditioning and refrigeration equipments).

Reduction of greenhouse gases
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Collect the gas associated with oil production rather than flaring it, minimize natural gas
losses from transmission and distribution systems, and install more efficient compressors
on gas pipelines to reduce emissions of carbon dioxide and other greenhouse gases,
(especially methane), beyond what will occur as a result of economic reform. These
investments will typically generate high rates of return without taking any account of their
environmental benefits.

Use market-based instruments -- such as carbon taxes -- wherever possible to reduce
emissions of greenhouse gases. Encourage the development of an arrangement which
allows countries to trade national emission reduction targets. -

In the European context, West European countries could make the best possible use of
their resources devoted to greenhouse warming by allocating a substantial fraction to
reducing energy use and carbon emissions from the CEE countries.

Conserving bio-diversity

Complete inventories of biological resources.

Build up the institutional and human resources required to assess and manage biological
resources.

Revise national legislation to conform with the provisions of the Convention on Biological
Diversity.

Prepare national strategies for the conservation of biological resources and implementation
of the Convention.

Managing toxic chemicals and hazardous wastes

Assess the state of industrial plants and activities that generate hazardous wastes as well
as the related disposal and transport facilities.

Improve safety measures, including through institutional, technological, managerial systems
and equipment.

Strengthen the institutional and technical capacity to comply with the provisions of the
Basel Convention.

INSTITUTIONAL PREREQUISITES

Sustainable environmental management: setting goals

Expressing a clear government commitment and setting environmental objectives in the
context of a broad participatory approach is a fundamental prerequisite for longer-term
successful environmental policy.



LS

Summary of Proposed Actions Annex 12 Page 7

Environmental objectives must be based on realistic assumptions about the availability of
financial and human resources.

Constraints to Policy and Project Implementation

Environmental reviews and consultant studies must be carried out in close cooperation with
the "clients", i.e., must involve substantial local participation. Terms of reference should
be carefully agreed among all parties, and the work carried out in continuous and close
collaboration.

Much more emphasis must be placed on the front-end of the project cycle -- establishing
objectives; identifying efficient solutions among a range of institutional, policy and
technological options; analyzing in detail the necessary implementation arrangements and
relationship to the policy framework.

Donor countries and institutions may wish to provide special support for project
identification and for the necessary local expenditure requirements to launch such work
with substantial local participation,

Reshaping the Environmental Agenda in Central and Eastern Europe:
Legislative and Institutional Reform

Adopt caution in developing comprehensive environmental laws, because the rapid political
and economic changes may undermine their implementability.

Integrate environmental concerns in the economic reform laws wherever possible.

Decentralization and its implications for environmental management

Strengthen the integration of sectoral and environmental institutions responsible for
industrial development and energy on the one hand, and agriculture and forestry, land
privatization, tourism, and transport on the other hand. Permit environmental agencies to
focus their attention on a limited set of policy objectives that have the potential for having
a significant impact on the policies implemented by the sectoral ministries.

Institutional adjustments

Shift responsibilities for environmental management from central to local authorities, and
provide local authorities with the necessary means to carry out their functions (e.g.,
develop necessary local taxation systems).

Improve the functional capacity of the environmental ministries; and

Increase the inter-ministerial coordination on environmental issues.

Shift in responsibility for environmental management from central to local authorities
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Create or strengthen river basin management institutions and provide them with appropriate
autonomy. Attend to the linkages with central, regional and municipal authorities, and
develop financing mechanisms and channels. Establish responsibility for standard-setting.

Define the functions and responsibilities of the three main levels of environmental
management -- the central environmental agencies, their regional offices and the
environmental divisions of the local authorities (regional and municipal).

Require that ministries of environment develop procedures which explicitly transfer and
delegate decision-making power to lower managerial levels.

Design a consultancy unit to serve the reforming local authorities on environmental
management issues, operating on a "travel-to-client" basis.

Increase the training support for local governments (especially through donor-supported
environmental management and training centers), focusing especially on financial issues.

Improve the horizontal links between the environmental divisions of the local authorities
sharing a particular environmental system (e.g. a watershed or an "airshed").

Strengthening environmental ministries

Ministries of environment should emphasize policy and coordination, rather than
implementation (which is better left to regional and local institutions). Establish a close
working relationship with ministries of health, many of which traditionally have been
responsible for ambient environmental monitoring, to establish the vital link between health
objectives and environmental policies and investments.

Consider an integrated approach to industrial pollution prevention and control (APPC)
designed to implement a strategy which accounts for the effects on all media (air, water
wastes, etc.) and which causes least damage to the environment as a whole.

“Concurrently, a one-stop permitting system can be developed which allows potential

investors and enterprises to obtain authorization covering environmental and financial
issues at the same location.

Create a First Deputy Minister (or equivalent senior) position for Environmental Policy
and Regulations to shift attention from technical to economic policy issues, and from day-
to-day control to strategy development and policy implementation.

Design task-oriented (rather than sector-oriented) teams under the new Deputy, to connect
existing Departments and to provide inter-ministerial links.

Create financial analyst and economist position(s) to develop new concepts for
environmental financing without ministerial participation.

Develop programs for mid-level officials and business executives from Western institutions
to work in the central ministry and in the regional offices.

w
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Improving inter-ministerial cooperation

Establish cabinet-level committees for environment and development, bringing together the
ministries of environment and all economic and sectoral ministries.

Establish temporary task forces of high-level officials to prepare the work for these
cabinet-level committees, and provide for career and other professional incentives to
encourage participation in such task forces.

Designate staff from the ministry of environment to participate in strategy development in
all sectoral ministries, and invite staff from these ministries to participate in Working
Groups in the ministry of environment on relevant issues.

Within the ministry of environment, create capacity and better analytic tools for sectoral
policy evaluation (especially for industry, agriculture and infrastructure) with long-term
targets for key environmental indicators,

Management capacity, training and education

Develop nation-wide programs addressing the public in order to overcome the lack of
experience in active public involvement in making and implementing environmental
policies.

Provide training in administrative, financial, and economic management, and in
implementation of multi-sectoral environmental strategies and programs. Such training is
not only called for in environment ministries, but also in public and private industry (e.g.,
water supply and sewerage utilities, district heating enterprises, and industrial plants) at
national, regional and local levels.

Strengthen local capacity for implementation and environmental management of local
functions (e.g., in water supply, sewage treatment, and solid waste disposal -- also in
protected areas and coastal zones) as much as possible; without this, money targeted for
environmental investments may fail to achieve the desired improvements in environmental
quality.

Promote efficient environmental education and training, by

)] surveying existing institutions, involved in environmental education and training
and identifying actions needed to optimize their performance;

(if)  reviewing and redesigning the teaching programs at all levels;

(ili) developing teaching techniques, tailored to the particular audience; and

(iv)  evaluating financial needs, available sources, and funds management.

Develop an educational training program for high level decision-makers at national and
local levels in two formats: -- for top-level ministerial and business staff (ministers and
deputy ministers, and managers of big enterprises) in a workshop format, and for middle
level staff (ministerial, municipal and business experts) in formal training sessions.
Particular emphasis should be placed on providing training for enterprise managers in
business planning, marketing and management skills. Enterprise managers should, at a
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minimum, be well equipped to understand and tackle "win-win" options involving energy
and water conservation.

Promote a network of national institutions proficient in environmental training,.

Incorporate environmental training components in all technical and financial assistance
projects with environmental impact. Integrate elements of environmental education in
training programs in a variety of subjects, such as in economics and management; local
government and administration; public finance and taxation; privatization programs; and
economic restructuring.

Involve NGOs and the media in efforts to raise public awareness, Central and Eastern
European NGOs could be assisted in developing core teams for providing leadership,
fundraising capacity and logistic support.

Environmental monitoring and information systems

Collect, analyze, and disseminate environmental information for the following priorities:

i) monitoring and enforcing compliance with regulations and environmental policies;

(ii)  promoting policy integration; and

(iii) communicating with, and informing decision-makers, the public, the private sector,
NGOs and interest groups.

Redesign existing information systems, upgrading the quality of existing arrangements
where necessary, dropping or re-assigning elements which do not meet users’ needs or
which are not cost-effective, and progressively filling in the most important gaps.

Give priority to strengthening the availability of quality information in those areas with the
greatest risks to human health and of irreversible environmental change. Strike a balance
between monitoring ambient environmental levels and emissions, as well as "peak"
concentrations involving exposure to sensitive populations, such as with air pollution in
some cities.

Expand gradually environmental information systems in accordance with priorities and

resource availability. In particular consider expanding coverage of:

@ some parameters for measuring water quality (e.g. biological indicators, phosphorus
and heavy metal levels);

(ii)  discharges polluting the marine environment;

(iii)  pesticide use on arable and crop land;

(iv)  ambient air quality emissions of carbon monoxide and hydrocarbons, lead and CFC
usage;

(v)  population exposure to noise from traffic, airports and other sources;

(vi)  wastewater treatment, especially the numbers of population connected to sewage
schemes, capacity of treatment systems and degree of treatment prior to disposal;
and

(vii) volumes and sources of solid waste and hazardous waste.

Make reliable environmental information available for foreign and domestic investors.

-
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Technical design of information systems

Extend monitoring networks, ensuring compatibility, comparability and reliability of the
data collected. Replace costly census methods with sample surveys.

Strengthen links between CEE countries’ environmental information systems and
international arrangements.

Institutional arrangements

Provide training for managing monitoring systems and the resultant data (including quality
control), and information flows. Consider horizontal integration of environmental concerns
between different sectors (through the creation, e.g., of policy teams to address air
emissions, biodiversity concerns, etc.) and the holding of regular round tables at national,
regional and local level with the private sector (commercial and NGOs).

Whatever institutional arrangements are established in a particular country, at minimum,
a national environment ministry should focus with regard to environmental monitoring and
information systems on:

(i) trans-frontier or global environmental issues, together with issues concerned with
international environmental policies;

(ii))  ensuring that local monitoring networks are established and operated in a
compatible manner so that their objectives and outputs are well adapted to the
environmental issues involved and to national policies;

(iii)  ensuring full use of the outputs of local monitoring networks to contribute to the
assessment of national environmental policy implementation and to make sure that
all potential users make optimal use of data and the results of local monitoring
schemes; and

(iv)  recognizing, establishing, and in some cases implementing monitoring schemes
related to new or emerging environmental issues.

Pollution monitoring

Promote self-monitoring of continuing compliance by enterprises, with random spot-checks
by the authorities. Consider making the future frequency of monitoring or spot-checks
depend on the past record of compliance (e.g., sources found in violation twice in a row
could be put on a watch list for frequent audits). With appropriate penalties for violations,
it has been demonstrated that high rates of compliance are possible even with tight budgets.

Give priority to monitoring areas with the highest ambient levels of pollutants which
damage human health, even if it means transferring air and/or water pollution monitoring
stations from other parts of a country. It is better to have fewer but well-operating
monitoring stations than many poorly operating ones.

Environmental science, technology and research

Encourage research in the areas of energy efficient technologies and renewable energy
resources. Improve, where appropriate, factory laboratories attached to enterprises.
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Institute a new research program oriented towards the development and implementation of
clean technologies and clean products.

Strengthening environmental and nature conservation organizations

Encourage authorities and business to recognize the role and importance of environmental
NGOs as full participants in the public debate about sustainable development and the
formulation and implementation of practical policies. Invite NGOs to the relevant advisory
boards, delegations, negotiations, etc. Western governments, multinational institutions and
western business should recognize CEE NGOs as regular discussion partners for their
activities in and related to the region.

Provide NGOs with access to environmental information and permit their participation in
environmental impact assessments, It has been proposed to follow U.S. legislation and
practice concerning access to information, and Dutch legislation and practice concerning
environmental impact assessment.

Consider providing financial support to such NGOs in order to assist them to play the
necessary roles described above (as is being done by some western governments in their
own countries, as well as by the European Community).

IMPLEMENTATION

CEE countries should facilitate the secondment of western experts by bilateral donors to
work in Central and Eastern European Environment Ministries (and CEE country experts
in western institutions). Such secondments would be especially useful for cross-sectoral
issues, and for designing effective legislation and implementation procedures and to
provide assistance in upgrading economic analysis and other techniques to support decision-
making.

CEE countries should make better use of multilateral channels to share experience and
know-how such as the Regional Environment Center.

Strengthening institutional capacity

To build a local environmental management capacity and establishing appropriate

coordination mechanisms, CEE countries should

(i clarify roles and responsibilities for environmental management among national,
regional and local levels;

(ii)  strengthen inter-municipal cooperation to address environmental problems and
overcome administrative fragmentation;

(iii)  increase efficiency of municipal environmental services with significant
environment impact such as water, district heating, solid waste management and
urban transport;

(iv)  strengthen environmental planning, project preparation and financial management
capacity at the local level.

vl
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Donors should support these efforts and, in particular, strengthen decentralized cooperation
mechanisms (e.g. programming meetings involving decision-makers at all levels), and
provide assistance in integrated environmental management and project implementation.

Education and training

CEE countries should design and implement educational training programs for high-level
decision-makers at national and local levels, in close collaboration with local institutions.
Training programs should be supported by voluntary contributions from donors, with CEE
countries providing the on-site organization and support.

CEE countries should establish a network of national institutions most directly involved
in environment training. The purpose of the network would be to promote exchange of
information between those institutions and their counterparts in other countries, and with
external financial partners.

All bilateral and multilateral assistance projects having a direct impact on the environment
should include environmental training elements.

Western governments should support education and training programs developed by the
informal sectors for their counterparts in CEE,

Assistance prior to investment

Donors should from the outset, consult and agree with the local partner on the objectives
of the study. Policy reforms or structural changes that affect the viability of the proposed
project should be clearly specified.

CEE countries should clearly specify commitments to policy reform and structural change
that affect the viability of a project.

CEE countries should better design feasibility studies. In the terms of reference for such
studies, address not only the technical case for investment, but also the often neglected
financial and institutional requirements for implementing the project over time. Donors:
involve international financial institutions when preparing terms of reference.

Donors should make greater use of local expertise. Not only would this help to develop
local skills, it can also provide a better understanding of local circumstances and be more
cost-effective then using experts from donor countries. Donors should address the problem
of tied aid.

Project preparation facility

The Project Preparation Facility to be established in preparation for the Lucerne

Conference should concentrate on three tasks:

) selecting projects from those put forward by CEE countries according to the criteria
laid down in the EAP; -

(ii) instituting feasibility studies (or upgrade existing studies);
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(iii) to put together assistance and investment packages for urgent projects with
significant environmental benefits which are less financially viable.

Financing investment

Wherever possible, finance environmental infrastructure with user charges.

For those environmental projects which cannot be supported by cost recovery mechanisms,
there is an urgent need to develop innovative financing mechanisms. The project
preparation facility currently under discussion could provide one mechanism for developing
co-financing arrangements. Clearly one or more mechanisms are needed which would
facilitate the preparation of financing packages by CEEs and donors involving different
combinations of grants, loans, equity investment from the private or public sector and local
counterpart funds. "Debt for Environment" swaps provide another possible source of
finance.

Program management

Donors should provide support to enable local institutions to undertake project and
program management effectively.

Recipients should make every effort to ensure stability and continuity for institutional
arrangements and personnel.

CEE countries should undertake programs in an integrated manner in support of long term
country and regional strategies, not as an aggregation of individual projects and should
establish effective program and project management procedures.

Strengthened Coordination

The key functions of coordination should be:

) to monitor whether priority issues are being addressed in investment and
technical assistance programs;

(ii)  to stimulate corrective actions when priority needs are not being addressed;

(iii)  to put CEE countries with a particular need for assistance in touch with potential
providers of assistance;

(iv) to help avoid duplication of effort by collecting and
effectively disseminating information on assistance activities;

(v)  to review and share experience gained, both by donors and recipients.

CEE countries should consider what coordination arrangements would be most appropriate
in connection with the Environmental Action Programme.

Informal Sectors

Provide clear "rules-of-the-game" for the private sector in order to attract foreign
investment and remove uncertainty for business. In developing national strategies, give
priority to clarifying environmental liability issues and establishing appropriate EIA
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procedures, Western donors: support the development of the local environmental services
sector.

Encourage companies to use The Budapest Guiding Principles on Environment, Industry
and Investment Decisions in Central and Eastern Europe for guidance with regard to the
environmental dimension of investment. This may facilitate the transfer of technology and
know-how,

Encourage enterprises to assign responsibility for environmental affairs to one individual
together with an environmental auditing and reporting obligation.

Encourage NGO participation in discussions of the EAP, for example, through roundtables
involving government, community and business organizations.

Promote public participation in facilitating the key objectives of the EAP.

Review of Implementarion

All countries concerned should report periodically on implementation of the EAP. NGOs
can be encouraged to contribute to this effort.

In monitoring the State of the Environment in Europe, the future European Environment
Agency should take account of environmental trends in "hot spots” or critical regions
identified in the EAP and national strategies.

The results achieved by a Project Preparation Facility will require joint review,

Establish a mechanism to enable the EAP to function as a "living document”, elaborating
key elements of the strategy and providing feedback on the original strategy.
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environmental impacts from “cradle to grave”.

For more information on TC 207 and irs work,
contact the ISO, Case postale 56, CH-1211 Gene-
va 20, Switzerland. *

Europe East and West charts
environmental cooperation

Environment ministers from 45 countries of the
UN Economic Commission for Europe (ECE)
region have agreed an important series of mea-
sures to protect Europe’s environment. The ac-
cord came out of the second pan-European
Environmenc for Europe conference, held from
28-30 April 1993 in Lucerne, Switzerland. The
key results of the conference were adoption of an
environmental programme for central and east-
ern Europe-(CEE), agreement to designate 1995
as the European Year of Nature Conservation,
and endorsement of a framework policy for a
long-term environmental programme in Eu-

jeopardized by cnvuonmml hamds. As.part
of the Environment for Eumpe process, the EAP
is intended to.be a.fiving: document, to be up-
dared periodically and: terspecific coun-
ty circumstances. Over time its focus is
expected to shift from remedial actions towards.
measures that support sustainable development.
The EAP sets out a number of expenditure
priorities for immediate action. Where air quali-
ty is poor, these priorities are better dust controls
for non-ferrous smelters and stee] plants and the
substitution of gas for coal in distric heating +
plants and houscholds. In the water sector, the
ptiorities are reatment of industrial wastewater
containing toxic chemicals and' heavy metals,
and reduction of nitrate levels i rural drinking
watet- supplies. Leachate control is the priority
for waste disposal sites. Help for enterprises to
accelerate their environmental investments is
another priority. In particular, the EAP envis-
ages assistance for companies investing in reduc-
tion of saline water discharges from mines,
improvement of wastewater treatment in pulp,

Acid rain has taken its toll on Eastern Eurape’s forests

rope. The meeting followed an earlier confer-
ence held in 1991 in Dobris, former
Cuzechoslovakia. Bulgaria has offered to host the
next conference in the series, in 1995.
Recognizing that many CEE countries do not
have sufficient resources to deal with the severe
environmental problems they face, the ministers
endorsed an Environmental Action Programme
for Central and Eastern Europe (EAP). Such a
programme had been requested at the 1991 Do-
bris conference, and was drafted berween the
two meetings jointly by che World Bank and the
Organisation fot Economic Co-operation and
Development (OECD). The EAP foresees less
immediate financial aid to CEE countries than
some had hoped for, but it does set a framework
for policy making. This is based on three main
principles: integration of environmental consid-
erations: into the economic reconstruction
process, legal and administrative capacity build-
ing, and immediate assistance to regions where
buman health or natural ecosystems are severely

textile and. chemical plants, and reduction of
toxic discharges from chemical plants.

The issue of biodiversity conservation re-
ceived special emphasis, and ministers wel-
comed the initiative for 2 European Year of
Nature Conservation in 1995, With relatively
low population densities and industrial intensi-
ty, many CEE countries still possess extensive
areas rich in wildlife. But, as the EAP workplan
notes, “The transition to market economies, to-
gether with high levels of pollution in some vul-
nerable areas, are beginning to have a negative
impact.” The ministerial declaration calls for in-
creased cooperation to improve policies for pro-
tected natural areas, and promotion of methods
for the sustainable use of natural resources.
Among immediate actions recommended are
complete inventories of biological resources, re-
vision of national legislation to conform with
the Convention on Biological Diversity, and the
preparation of national strategies for the conser-
vation of biological resources. -

The European Commission is preparing a Eu-
ropean State of the Environment Report, which
is expected to be completed at the end of 1993
and will serve as a basis for further development
of the environmental programmes d.lscusscd ar
the conference:

Looking to the longer term future of environ-
mental policy in Europe, ministers endorsed a re-
pore submitted to the conference by the Senior
Advisers to ECE Governments on Environmental
and Water Problems (SAEWP). This is titled “Ele-
ments for a Long-Term Environmental Pro-
gramme for Eurape”. It focuses on the policy tools
needed to take European environmental policy
making into the 21st Century. One of these is 2
pan-European Eavironment Agency. Ministers
called for such an agency to be developed as an in-
strument for coordinated data collection and
analysis as soon as possible after it has been formal-
ly established by the European Communiry.

Ministers also called for further development
and. use of innovative environmental policy
tools, especially economic and fiscal instruments
such as environmental taxes, They welcomed
the “emerging consensus on the importance of
coordinating the use” of such instruments, in-
cluding those aimed at reducing carbon dioxide
emissions and increasing energy efficiency. Rec-
ognizing the financial difficulties facing many
CEE countries, the ministers called for consider-
ation of burden sharing to help countries exe-
cute projects under the EAP and commitments
under protocols to the Convention on Long-
Range Transboundary Air Pollution.

Turning to implementation of environmental
laws, the ministers recommended intensified co-
operation to strengthen tools and mechanisms
of moniroring, compliance and enforcement of
laws and policies. To give concrete effect to this,
they welcomed the planned enlargement of the
QECD’s Country Environmental Performance
Review Programme, which is to be extended
gradually to CEE countries, statting with pilot
reviews in Poland, Bulgaria and Belarus.

These and other recommendations made at
Lucerne set out an enormous environmental
agenda for Europe. The job of coordinating
progress on it was given to a new ad-hoc wotk-
ing group of senior officials, to be established by
the ECE's SAEWP. The European Commission,
UNEP and other organizations are to be invited
to participate in its work. The new commirtee
will prepare for the next ministerial conference
in 1995. A special task force chaired by the Eu-
ropean Commission and a CEE country on a ro-
tating basis is to begin implementing the EAP
Meanwhile, the Council of Europe, in coopera-
tion with the International Union for the Con-
servarion of Nature and other organizations, will
pursue implementation of recommendations
made in the field of nature conservation. The
job of the 1995 ministerial conference will be 1o
review progress on the many ideas for action
mapped out at Lucerne.

For more information, contact UNEP Regional

for Europe, 15 chemin des Anémones, 1219
dtelaine, Geneva, Switzerland. 14
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- Action for Central and Eastern Europe

t UNCED, UN member-states re-

cognised that environmental
problems of global significance
needed to be tackled by the inter-
national community. The question of
whether assistance should be provided
to eastern European states in addition
to the huge sums promised for
financing economic transformation, is
therefore of vital importance.

The environmental problems evident
in Central and Eastern Europe will be
the main focus of this year’s
European Environment Ministers
Conference, to be held in Lucerne,
Switzerland, from 29-30 April. In
certain regions in eastern Europe,
nature has been damaged to such an
extent that it may be beyond remedy,
say the Conference’s organisers. In
view of the very serious and urgent
problems of eastern Europe, it is
hoped that the Environment Ministers
meeting in Lucerne will give priority
to woiking out an immediate action
programme aimed at providing the
necessary short-term solutions to the
worst problems of these countries.

One part of the discussions will be the
transtormation of eastern Europe and
how its development will be affected
by environmental considerations. To
ensure that these concerns take their
rightful place in the new economic
structures, efforts would have to be
made. to integrate social and ecolo~
gical costs, for example in the form of
taxation linked to emissions and/or

higher energy prices. The Environ-
mental Action Programme for Central
and Eastern Europe (EAP), which will
be up for discussion in Lucerne, will
try to provide concrete proposals for
how to deal with these central
problems.

In deciding their priorities, the Euro-
pean Environment ministers will be
considering four different topics. To
prepare for this, intergovernmental
working groups have been set up to
work on the areas of discussion,
which are:

» Environmental Action Programme
for Central and East Europe -
mandated to prepare an immediate
action programme for improvement
of the most urgent environmental
problems;

» State of the Environment Report for
Europe - mandated to develop a
report with all relevant data and
figures; to consider the origins of
environmental pollution and identify
those environmental problems
which have a pan-European
character:

» Environmental Programme for All
Europe - mandated to work out a
basis for cooperation, for example
in harmonising the collection and
evaluation of environmental data,
and to build on what already exists;

» Nature Protection - mandated to
prepare a nature protection
component with emphasis on

central and eastern Europe,
including tourist development,
information and education of the
public.

Alongside the official preparations for
the conference, a number of NGOs
have been holding parallel discussions
to ensure the non-governmental
community has a significant input,
Their third preparatory meeting will
be from 14-15 March where they- will
decide whether plans to hold a two-
day NGO conference on 27-28 April,
just before the Ministers conference,
will go ahead. These plans are
currently subject to appropriate
funding.

Theresa Herzog, who is coordinating
the NGO input, is keen that NGOs
outside of Europe should also get
involved in the preparations. In
particular, NGOs from North America
are asked to get in contact with her.
The best way to reach Ms. Herzog by
telephone is to call between 09.00-
12.00, from Monday to Thursday.

Contact: Theresa Herzog, Europe
Coordination, Toggenburgerstr. 12,
9500 Wil, Switzerland; Tel/Fax: (41
73) 22 48 53.

For further information on the

Environment Ministers Conference,
contact: Christa Dettwiler, Press

- Officer, Environment for Europe

Secretariat, Hallwylstrasse 4, 3003
Berne, Switzerland; Tel: (41 31) 61
70 49; Fax: 61 70 54.

NEW POPULAR VERSION OF AGENDA 21

The Centre for Qur Common Future's plain language version of the mammoth Rio Text.

The Centre for Our Common Future will publish a non-analytical plain

Tﬁ?.Eaﬂﬁ Suu;mifit -
AGENDA.FOR.

language version of Agenda 21, under the sponsorship of the Swiss
government, at the end of April 1993
Written by renowned environment author and consultant, Michael Keating, it
will initially be produced in five languages; English. French, German, Italian

and Russian. A Spanish translation is also being done and will be printed if
there is a big enough demand.

In paperback format, the popular version of Agenda 21 will be produced on

100% recycled paper and will be fully illustrated with graphics and
photographs.

CHANGE

A Plain Language Versio® {

of Agenda 2!
by
Order Form in March Issue of THE NETWORK

Individual copy: UsSS 10.00
Minimum order of 20 or more copies: uss 7.50
Special rate for very large bulk purchases.

Packing and postage included All orders must be prepaid

Fax your orders or post to:
Centre for Our Common Future, Ellen Permato, Information Director
Palais Wilson, 52 Rue des Paquis, CH-1201 Switzerland; Fax: 738 5046.

4 Network

The Centre For Our Common Future / February 1993



Sk

BACT
BAT
BATNEEC
BOD
CAC

Cd

CEE

CIS

COoD
COMECON
CPE
CSFR
DO

EAP
EBRD
EC

ECE
ECU

EIB

FGD
FSU
GDP
GNP
IBRD
TIASA
IMF
LCP
LRTAP
MBI

N

NGO
NIS

NO,
NSPS

0,
OECD
P

Pb
PM
50,
Rb
TN
TP
TSP
TSS
UN
UNECE
UNEP
uss
voC
WHO

ABBREVIATIONS

Best Available Control Technology

Best Available Technology

Best Available Technology Not Entailing Excessive Cost
Biological Oxygen Demand

Command and Control

Cadmium

Central and Eastern Europe

Commonwealth of [ndependent States

Carbon Dioxide

Chemical Oxygen Demand

Council for Mutual Economic' Aid

Centrally Planned Economy

Czech and Slovak Federal Republic

Dissolved Oxygen

Environmental Action Programme for Central and Eastern Europe
European Bank for Reconstruction and Development

European Communities

Economic Commission for Europe (U.N.)

European Currency Unit

European Investment Bank

Flue Gas Desulfurization

Former Soviet Union (also referred to as Newly Independent States)
Gross Domestic Product

Gross National Product

International Bank for Reconstruction and Development (World Bank)
International Institute for Applied Systems Analysis (L.axenburg, Austria)
International Monetary Fund

Large Combustion Plant

Long-range Transboundary Air Pollution

Market-Based Instrument(s)

Nitrogen

Non-Governmental Organization

Newly Independent States (Former Soviet Union)

Nitrogen Oxide

New Source Performance Standard(s)

Ozone

Organisation for Economic Cooperation and Development (Paris)
Phosphorus

Lead

Particulate Matter (PM10 = Particulate Matter smaller than 10 pm)
Sulfur Dioxide

Ruble (Russian Currency)

Total Nitrogen

Total Phosphorus

Total Suspended Particulates (in air)

Total Suspended Solids (in water)

United Nations

United Nations Economic Commission for Europe (ECE)

United Nations Environment Programme

United States Dollar(s)

Volatile Organic Compounds

World Health Organization



