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FOREWORD

The countries of Central Europe face major changes as they prepare to join the European
Union. They face the adjustments necessary to open their economies up to the Single European
Market and to harnonize their procedures with those of the Member States. In the environment
sector, though, they also need to undertake large public investment program to clean up water, air
and soil. For Poland, this involves an annual cost of between 2% and 4% of GDP. Policy and
institutional changes on this scale, combined with significant investments, will clearly have
important implications. Through this study, the World Bank aims to help the government assess
those implications and to highlight ways in which the country can achieve the greatest local
benefits.

This report began as a background paper to the Country Economic Memorandum "Reform
and Growth on the Road to the EU" from May 1997. It has been constantly updated and expanded
since then, and incorporates new sources of data, detailed analytical studies that assess the least
cost investment strategies for achieving given environmental objectives, and analysis of the
impacts of price rises on poor households. Polish teams conducted much of the analytical work,
and have helped Bank staff present the findings at several Polish and international seminars. It is
part of a broad program of studies, training and study tours through the World Bank in
partnership with the European Union is assisting the ten accession countries achieve the greatest
benefits from complying with the EU environmental directives.

We hope that the findings of this report, as well as the least cost methodologies that it
suggests will provide a useful tool for Polish policy-makers, for European Union officials and for
other countries facing a similar challenge.

Kevin Cleaver Basil Kavalsky
Sector Director Country Director

ECSSD ECCPL
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the team leader. A team from the Warsaw University of Technology, led by Prof. Janusz Kinder
prepared the study of least cost compliance in the Upper Odra river basin, and a team frrm
EnergSys Ltd., led by Dr. Boleslaw Jankowski, prepared the least cost strategy for long-range air
pollution. Gordon Hughes and Kseniya Lvovsky analyzed least cost options for meeting ambient
air pollution standards in Katowice. Dr. Irena Topinska from Warsaw University and Gordon
FHughes analyzed the household survey data. Dr. Krzysztof Berbeka from Krakow University of
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ABSTRACT

This report examines the implications for Poland of complying with the European Union's
environmental directives. It starts by discussing the importance of establishing efficient
institutions to set policies, enforce legislation and monitor results. Improving institutional
capacity will not be financially costly, but will require significant investments of effort and time.
The report then assesses the likely effect of EU directives on the private sector, concluding that,
with certain exceptions, the directives should not affect the competitiveness of Polish industry.

The third section of the report discusses the costs of the public investment program
mandated by EU rules. We estimate that public investment of between US $22 billion and US
$43 billion will be required, depending on how directives are interpreted in Poland. If operations
and maintenance costs are included and the investment costs spread over the life of the
investments, the total annualized costs come to US $120 - $270 per person per year for twenty
years. In 2015, this will be 1.7% - 3.7% of projected GDP. The investments will improve water
supply, wastewater collection and treatment, solid waste collection and disposal and combat air
pollution, though the report does not attempt to quantify the benefits. The report highlights the
substantial cost implications of different interpretations of the directives and also outlines ways in
which Poland might phase the investments for greatest local benefit.

The fourth chapter addresses options for financing this investment, including making best
use of EU grant financing for environment. It also looks at the implications for households if
local governments finance the investment through tariff increases. The report finds that price
rises should be manageable for households if the investments are phased in over a long
compliance period and if investments are interpreted flexibly. Strict interpretations of the rules or
a compressed compliance period, however, may lead to price rises that are beyond households'
ability to pay.

vii





EXECUTIVE SUMMARY

The European Union has a wide body of environmental directives that require far-reaching
changes in many sectors of Poland's economy. This paper aims to assess the implications of compliance
with these directives. It focuses on the investment needs for the public sector and for households, and
analyses potential approaches for reducing the costs. The main findings can be summarized as follows:

Accession will involve significant investment costs

Poland will have to make substantial investments for both the public and private sectors to
comply with the European Union's environmental legislation. This paper estimates investment costs
under high- and low-cost scenarios, which vary according to how strictly the rules are interpreted for
Poland. Public sector investments under the low-cost scenario will amount to $22 billion, rising to $43
billion in the high-cost scenario.' Allowing for operation and maintenance costs"1, and discounting the
investments over their expected life, this means an annual expenditure of $5-11 billion. This would
account for 1.7-3.7 % of projected GDP in 2015.

Table 1: Financing environmental investment projects

Sector Investment Annualized Annual O & M Total Annualized
Cost ($ bin) Investment Cost Cost ($ bln) Cost (S bln)

($ bln)
Low High Low High Low High Low High

Drinking water 3.0 8.0 0.4 1.1 0.2 0.5 0.6 1.6
Sewers 7.5 9.8 1.0 1.3 0.1 0.1 1.1 1.4
Sewage treatment 1.7 2.9 0.2 0.4 0.1 0.3 0.4 0.6
Long range air 1.5 10.0 0.2 1.3 0.4 2.5 0.6 3.8
Urban air 3.3 4.5 0.4 0.6 0.6 0.8 1.0 1.4
Waste 2.5 4.4 0.3 0.6 0.4 0.6 0.7 1.2
Nitrates 2.6 3.3 0.3 0.4 0.0 0.0 0.3 0.4

Total 22.1 42.8 3.0 5.7 1.8 4.7 4.8 10.5

Total for water 12.2 20.7 1.6 2.8 0.4 0.8 2.1 3.6
Total for air 4.8 14.5 0.6 1.9 1.0 3.3 1.6 5.2

Total per person per year 123 271
Total as % of 2015 GDP 1.7% 3.7%

In this context, in addition to investments made by government, by "public" we mean investments that
supply public services such as water and power utilities, whether or not the service is provided by private operators,
and investments made by individuals. "Private" in this context means investments made by industrial and
comrnercial enterprises.

Operations and maintenance costs are a large share of capital costs.
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Poland would, of course, make many of these investments in any case. And Polish society will get
many benefits - from improved utility services, better health, cleaner rivers and healthier ecosystems.
The country has invested very heavily in environmental improvements over the 1990s. Nevertheless, the
imperative of compliance with EU directives will require additional investment, accelerate current
spending programs and, in some cases, reduce flexibility in the nature of the investments.

The investments necessary for Poland are mainly in the water, power, waste and domestic heating
sectors. Prices of these "environmental" utility services are likely to have to go up substantially to pay for
these investments. If all the costs are passed through to the consumer through increased tariffs, the
average household will see the share of its budget allocated to utilities increase. In the low cost scenario,
this should be affordable for most households. Projected price increases under the high cost scenario,
however, are likely to exceed the willingness of most households to pay. Policy makers will need to
develop mechanisms to protect the poor, who would otherwise be disproportionately affected by the price
increases, particularly in the high cost scenario.

Many directives will involve major institutional changes and heavy investment in certain industries

Many EU directives establish procedures for achieving environmental goals. They require
member states to monitor environmental quality, to collect and report information in specific ways, to
issue permits for certain types of activities, and to enforce environmental laws.

Other directives require industries to reduce their impacts on the environment. For the public
sector, these requirements will mean increasing the effectiveness of compliance and enforcement
activities, to ensure that industries meet the standards. Many of the requirements require complex
judgements on the part of inspectors and will require Polish authorities to improve the capacity of their
civil service. The changes required will also require decisions about responsibilities for regulating,
enforcing and administering penalties as well as investment decisions at different levels of government.
Changes will be particularly apparent in the water sector.

The directives will involve significant investments in certain industrial sectors, but they are
unlikely to affect industrial competitiveness overall. The most polluting industries tend to be those with
old capital stock, which are scheduled for retirement over the next few decades. Some industries will,
however, face requirements that force them to make substantial investments. This report suggests,
however, that, even in these cases, government subsidies for pollution control equipment are unlikely to
be appropriate, because, in addition to violating the "Polluter Pays Principle," they are likely to
discourage more cost effective approaches that rely on combinations of pollution prevention, improved
management and limited investment.

Heavy investment is necessary in the power sector, but this can be reduced by around 30% by following
a least cost plan

Poland has a plan for investing in reducing sulphur emissions to comply with the Second Sulphur
Protocol and the Large Combustion Plants Directive. Currently, the industrial sector and the power sector
are each responsible for about half of the country's sulphur emissions. The current plan assumes that
each sector will be responsible for the same proportion of reduction.

The investment costs can be reduced by around 30% by following two approaches. First, by
requiring more than half of the reductions to come from the power sector, where the marginal reduction
costs are lower. Second, by interpreting the requirements more flexibly. The rules set both national
reduction targets and emission limits for individual plants. The emission limits essentially prescribe
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specific technologies. Poland can meet its national targets far more cheaply than it can achieve the plant-
specific emission limits, by installing less sophisticated technology in specific plants. The country could
therefore commit to meeting its national targets at an early stage, but argue for temporary exemptions
from plant-specific limits on grounds of "excessive costs."

If the rules are tightened as was recently proposed, however, Poland will have far less scope for
flexibility. The new requirements would push investment costs up from $1.5 billion to around $10
billion, and would add substantially to annual costs for operation and maintenance.

Certain cities will have to face difflcult choices to reduce local air pollution

Several Polish cities do not meet ambient air quality standards for urban areas, and will have to
make substantial reductions in certain air pollutants to meet exacting new standards proposed by the
European Commission. The choices will be difficult, because the problem comes primarily from a large
number of small sources: vehicles and small boilers for domestic heating. By far the biggest problem
comes from household boilers, which are responsible for 80% of exposure to harmful particles in
Katowice voivodship, for example. The cheapest way to improve air quality inKatowice is to install dust
controls to industrial boilers and then to require households in the most polluting parts of the city to burn
smokeless fuel. In the longer term, the cheapest policy would be to encourage or require households to
switch to gas heating.

Poland will need to make institutional changes and investments to improve the quality of water in
rivers and coastal areas

The Union's new approach to the water sector emphasizes planning water use at the level of the
river basin. Making decisions about water abstraction, discharge, investments and other interventions at
this level would involve substantial institutional change in Poland. Changes of this nature are time-
consuming and politically sensitive. If successful, such change would be in Poland's interest. Water
investments have substantial economies of scale, and multi-municipal cooperative investment is often
more cost-effective. Larger administrative units are more likely to be able to make the complex decisions
required, than are municipalities acting independently. Even if Poland is not able to implement full basin
management, the new large voivodship structure could be used to help encourage municipalities to
cooperate in the water sector.

In addition to reducing pollution from large concentrated sources of pollution, Poland will need to
invest substantial sums reducing pollution from dispersed sources if it is to improve the quality of its
surface water. Chief among these dispersed sources is agricultural pollution. Reducing pollution,
primarily by nutrients from livestock manure, is likely to involve investments on farms of around $3
billion.

Planning a phased transition towards full compliance over a long period will be particularly important
in the wastewater sector

Requirements for collecting and treating wastewater represent the largest proportion of the
investment related to accession in the environment. The costs vary according to how the rules are
interpreted. The urban wastewater treatment directive requires all towns with more than 2,000 inhabitants
to be connected to sewer systems and wastewater treatment plants. The directive does, however, provide
an exemption for towns below 10,000 where it can be demonstrated there is no environmental benefit or
where the costs are excessive. If this exemption applied to all Polish towns between 2,000 and 10,000,
the costs for investment in sewer would be reduced by almost $6 billion. Whilst this is clearly extremely
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improbable, the magnitude of the cost difference does indicate how important it is to interpret the
requirements carefully.

Because of the scale of the construction likely to be necessary in the wastewater sector, full
compliance by the date of accession is unlikely to be physically possible, even if unlimited resources were
available. Unrealistic timetables are in no one's interest. It would therefore seem sensible for Poland and
the EU to agree on a long but reasonable transition period. Monitorable interim targets for that period
would help ensure progress towards the eventual goal of full compliance.

One way to phase investments during the interim period would be to build first those plants that
bring greatest environmental benefit. Initial studies show that plants in different parts of the same river
improve water quality in the receiving waters to greatly different degrees. Much of the environmental
benefit of full compliance can be achieved by building a small number of specific plants at strategic
places in the watershed. The govemment could use grant and other concessional finance to give
incentives to municipalities whose investments will bring the highest benefits to build plants. Limiting
grant finance to those municipalities that fit a "least cost" plan would reduce the incentive for
municipalities whose wastewater has less impact on river quality to make their investments during the
early stages of transition.

The costs of operating and maintaining wastewater treatment plants are high. Therefore, utilities
will need to continue to make the operational improvements seen in some Polish water and wastewater
plants over the 1990s. Even with major operational improvements and high levels of grant financing,
municipalities will have to raise water prices to cover the costs of operating and maintaining the
investments. Municipalities should be very clear about the prices they will need to charge and should not
commit to investments unless they are prepared to raise charges to their full levels and they are confident
that their customers will be willing to pay these increased charges.



CHAPTER 1

INTRODUCTION

Purpose of the Study

The prospect of joining the European Union defines much of Poland's current policy agenda.
The political and economic consensus in favor of joining the EU as quickly as possible is very strong, and
indeed, most of the adjustments required are likely to be in Poland's immediate interest. However, the
changes required to comply with EU directives in the environment sector involve sustained high levels of
investment and significant uncertainty about the timing and nature of the associated benefits.

As a condition of joining the Union, all new members must agree to comply fully with the
requirements of the body of existing legislation known as the acquis communautaire. This means that
Poland will have to move quickly to bring its environmental protection system, infrastructure, and standards
up to Western European levels. Clearly, this is a major challenge that will require significant investments in
the public and private sectors as well as important changes in regulations and in supporting institutions.

The costs of making these investments are enormous, as they were for many current member states.
Poland's per capita GDP is, however, about one third that of the Western European countries. Thus, large
investments in improving environmental quality will impose a much heavier burden on the Polish economy
and standard of living than was the case for most of Western Europe. Strategic planning for compliance with
the environmental acquis is therefore particularly important.

This paper aims to address some of the issues involved in planning compliance with EU
environmental directives. The paper has three principal objectives:

highlight major issues that Poland is likely to face in implementing the requiremelts;
- estimate the total costs of compliance for the public sector in certain key sectors, and

outline possible options for reducing those costs; and
* assess where the burden of those costs is likely to fall, and the options for financing the

investments.

This report only estimates the costs of investments likely to fall on the public or semi-public
sector or directly on households. The costs to certain industrial sectors, which are likely to be significant,
are not estimated here, though we do highlight some of the issues faced. We have made detailed
estimates of the costs for long-range air pollution (power plants), for urban wastewater, and for
improving the quality of air in urban areas. Our estimates for upgrading drinking water infrastructure and
for reducing nitrate pollution from agriculture are more general. For waste collection and disposal, we
rely on estimates from other studies, and we have not estimated the costs of the required institutional
changes.

This report builds on a paper, completed in February 1997, that the World Bank prepared as
background for its broader report assessing the implications of joining the EU for all sectors of the
economy.1 Following that report, we commissioned two detailed studies to assess options for reducing

I "Reform and Growth on the Road to the EU". World Bank Country Economic Memorandum, May, 1997
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costs in the long-range air pollution and the water sectors. We also conducted some analysis of options
for improving air quality in certain urban areas, and analysis of potential impacts on different income
groups. This final report incorporates the findings of those additional studies.

Structure of the Paper

The paper is organized as follows. It starts with an overview of the legislation, highlighting
potential areas of flexibility in interpreting the requirements. It is then divided into three sections:

* Requirements where the costs fall largely on the private sector, and where the role of the
government is primarily to enforce laws fairly, create efficient administrative systems and
public institutions, and to monitor and report progress. We discuss potential impacts on the
private sector but do not estimate the scale of the costs involved. The areas highlighted are:
- internal market legislation (dangerous chemicals, fuel standards, waste)
- institutional development
- industrial pollution.

* Issues that require signiflcant levels of public-type investments. These include long range
air pollution, urban air pollution and water. For these three sectors, the report addresses:
- an estimate of the overall costs of compliance with legislation requiring the most

investment
- an outline of other requirements that affect the sector
- options for reducing the costs or phasing the investments.

* The implications of paying for the environmental investments. The section considers
where the burden of increased investment is likely to fall. It analyses spending of
households in different income groups on the services whose prices are likely to rise as a
result of environmental investments. It then analyses the likely price increases as a result of
the new investments to highlight areas where changes are likely to have particular impacts
on the poorer households. In these cases, policy-makers will need to pay particular attention
to safety nets for lower income groups. The paper then turns to options for raising the
necessary capital to finance the environmental investments. This addresses municipal
finance issues, and discusses the potential roles of Poland's environment funds as well as
the EU's structural funds.

The Legislation

Since the amendments to the Treaty of Rome in the Single European Act came into force in mid-
1987, the Union's power to act on all environmental matters is specified in Articles 130r with additional
powers in Articles 1 30s and 130t as well as Article I OOa covering the internal market. The 1997 Amsterdam
Treaty took these provisions further, by raising environmental protection to a guiding objective of the Union,
status not accorded to other objectives such as social protection. The EU cannot enforce its environmental
laws directly, but the Maastricht Treaty granted the European Court of Justice powers to fine persistent
offenders.
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The acquis communautaire in the environmental field comprises some 460 pieces of legislation.
Most of the legislation has evolved over many years in response to specific issues. The broad approach has
been one of adopting Framework Directives (e.g. Waste (75/42/EEC), Urban Air Quality (84/360/EEC),
Integrated Pollution Prevention and Control (96/61/EC), and a proposal for Water Policy (COM/97/0049)
which would extend and replace the 1976 Framework Directive on Water Pollution (76/464/EEC). These
outline general philosophies and objectives, and are complemented by a series of "daughter" directives
which deal with specific issues such as substance-specific standards. All of these requirements must be
transposed into national legislation by governments, which allows governments some room for interpretation
and flexibility for maneuver in response to national conditions.

The Commission has specified which of its directives are considered as affecting the single
market in its 1996 White Paper on Accession2. Countries must comply with the requirements of
directives in this category no later than the date of accession. In the environment field, this covers
primarily product standards or trade restrictions based on differences in national environmental standards,
and includes only around one third of the total body of environmental legislation.

The EU Opinion on Poland

The European Commission's Opinion3 on Poland's application for EU membership
acknowledges the severity of the environmental problems in Poland and comments on the challenges the
country will have to face, especially in the areas of wastewater treatment and air pollution. The Opinion
concludes that while full transposition of the environmental acquis in Poland could be expected in the
medium term, effective compliance with a number of pieces of legislation would require sustained high
levels of investment and considerable administrative effort. Full compliance in areas such as urban
wastewater treatment, drinking water, and certain aspects of waste management could be achieved only in
the long term and will necessitate increased levels of public and private investment.

In its paper on accession and the environment4, the Commission made it clear that it considered
compliance with the acquis "an indispensable condition for membership of the Union, but not an end in
itself." It expects each country to address its own national priorities and problems, as well as economic
constraints in the process of compliance. Furthermore, the Commission explicitly recognizes that the full
implementation of legislation requiring large amounts of investment will involve long transition periods,
as it did in the current member states.

This paper now turns to addressing the issues involved with legislation that requires government
institutions to change, and the private sector to make significant investments. These are time-consuming
and require political will and leadership, but do not impose a large financial burden on the public sector.

2 "White Paper on the preparation of the associated countries of Central and Eastern Europe for integration
into the internal market of the Union." 1995. COM /95/163.
3 "Agenda 2000 - Commission Opinion on Poland's Application for Membership of the European Union."
15 July 1997. DOC/97/16.
4 "Communication from the Commission to the Council, the European Parliament, the Economic and Social
Committee, the Committee of the Regions and the Candidate Countries in Central and Eastern Europe on Accession
Strategies for the Environment: Meeting the Challenge of Enlargement with the Candidate Countries in Central and
Eastern Europe." C0M/98/0294.





CHAPTER 2

PRIVATE INVESTMENT AND INSTITUTIONAL CHANGE

Introduction

Many people refer to 'European standards' as if the EU defines specific product specifications or
permissible emission limits. While some directives do establish explicit limit values, others focus on
environmental goals and try to define the procedures by which such goals are to be attained.

Directives often require member states to follow standardized procedures for monitoring
environmental quality and discharges of pollutants and for reporting the results to the Commission. Some
directives establish mechanisms for issuing permits for activities which may damage the environment.
Others establish procedures for enforcing the rules. Directives often require industries and other private
sector bodies to make substantial investments. In these cases, the government's role is to set clear rules,
to ensure that firms make the investments, and to monitor and report the results.

Making changes necessary to comply with these directives is not financially costly for the public
sector, but it does require substantial levels of political will and administrative effort. Creating a cadre of
civil servants able to implement such rules is also likely to require long lead times in Poland, as it has
elsewhere.

This section addresses the various repercussions of legislation requiring private investment and
institutional change. It first explores issues related to institutional development, focusing on areas that
will require greater capacity, and then on issues that will require the structure of the institutions
themselves to change. The section then moves on to analyze the impacts of two groups of legislation that
mainly require the private sector to make most of the investments. These groups cover the internal
market, including solid waste and product standards, and industrial pollution. In these cases, the
government's role is to enforce laws and monitor and report the results.

Institutional Development

Institutional Capacity

The process of complying with the environmental acquis will require significant strengthening of
institutional capacity in the environment sector at all levels of government. This is because the role of the
government bodies will have to change.

The Ministry of Environmental Protection currently has two principal roles. First, it has to co-
ordinate development of environmental policies and their implementation by sector agencies or by lower
tiers of government. Second, it provides technical support for policy-making and implementation,
including monitoring networks, reference laboratories and testing facilities, advice on technical standards,
and the inspection of specialized facilities.
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The prospect of accession to the EU strengthens the case for this focus, but somewhat changes
the dynamics of the institutional processes involved. Since much of the environmental policy agenda will
be determined by the need to comply with EU legislation or to participate in its future development,
policy-making and technical roles will involve presenting Poland's circumstances and concerns at the
European level. Experience in some of the countries that have recently joined the Union (e.g. Austria,
Finland) suggests that this new role will require a substantial shift in effort and resources. Poland, which
has far less developed institutions than the new member states, can expect the change to be even larger.

Institutional capacity in the environment sector will need upgrading because of the scale of the
public investments required. Policy decisions taken by the Ministry will have large financial and
economic implications for particular sectors, and, in some cases, for the economy as a whole. Strong
institutional capacity will be essential if the government is to take advantage of the enormous potential
cost savings that can be realized by planning, negotiating, and implementing credible compliance
strategies.

In addition to the need for strong institutions to ensure that investments are made as effectively
and efficiently as possible, Poland will need to make changes in the way its environmental institutions do
business, in order to comply with the many directives governing procedures that environmental
institutions have to follow. Most of these cover enforcement of environmental legislation, monitoring the
changes in environmental quality, reporting environmental information and participation of the public in
setting environmental policy or issuing permits for activities that might damage the environment.

Changing Institutional Structures

The European Commission, in its opinions on Poland's readiness to join the European Union
(DOC/97/16), concluded that Poland's institutional structures are reasonably well adapted to the
requirements of the acquis.

The one possible exception is river basin management. The draft framework directive on water
policy (COM/97/0049) intends water resources to be managed at the level of the river basin, but does not
require member states to form river basin authorities. The requirements in this area are still being agreed,
and may well change.

Planning water management over the whole river basin, whether through river basin agencies or
through some other structure is entirely in Poland's interest, as effective basin level planning can lead to
significant cost savings and generate far greater environmental benefits. Poland currently has seven
regional water basin authorities. They do not play a big role in investment decisions, and previous
attempts to increase this role have stagnated. Municipalities and voivodships currently have most
influence on investment decisions in the water sector, and local levels of government have been reluctant
to cede their power.

In the absence of a complete overhaul of planning and investment functions in the water sector,
Poland has at least two options for enhancing planning at the basin level. The first derives from the
restructuring of regional governments (voivodships) that has recently been implemented. Moving from
49 to sixteen voivodships automatically provides a far larger area over which to plan water resources.
Some voivodships are likely to cover major sub-basins. Now that larger voivodships have more influence
on where and when investments are made, Poland should have more scope for investing strategically, for
realizing potential economies of scale, and for equalizing cost burdens across the basin- or sub-basin.
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The second option for realizing potential savings in the water sector (as well as the solid waste
and air sectors) is to use the European Union's pre-accession funds, in tandem with the subsidies from the
national and larger voivodship Environment Funds.5 Eligibility criteria for these subsidies could be
linked explicitly to investments following a least cost plan for the basin or area. See Section 4.3 for more
discussion of the potential role of the Environment Funds in implementing least cost policies.

Legislation Relating to the Internal Market

The process of agreeing on product, emission, and other standards designed to ensure
unrestricted trade within the Union has been painful and lengthy. Member states and the Commission
will expect applicants to comply with these standards as quickly as possible, and certainly by the
proposed date of entry to the Union. Three main areas deserve particular attention:

* Management of dangerous chemicals;
* Disposal of wastes including packaging materials; and
* The composition and distribution of fuels, especially for motor vehicles.

Dangerous Chemicals

The EU has developed an extensive framework of legislation dealing with dangerous chemicals.
This covers administrative procedures, risk assessments, classification of existing and new chemicals,
labeling and packaging, notification of new substances and provisions concerning their import and
export. Various elements of the legislation are consistent with the recommendations or requirements of
relevant international organizations and conventions.

Currently, Poland's legislation covers the management of dangerous chemicals in general terms
and is supplemented by specific acts or regulations covering particular chemicals or groups of chemicals.
The major additional step required would be for Poland to establish a single regulatory body -- either
within the Ministry of Environment or as an independent agency - to act as the national Competent
Authority. This body would ensure that existing regulations, procedures, and standards are aligned with
the requirements of EU legislation. The costs of compliance need not be large and should, in any case,
fall on the producers and users of controlled chemicals through a system of registration and licensing fees
rather than on the government. The chemical industry and others affected are likely to support a clear
policy of moving to the adoption and implementation of EU regulations since it will facilitate their access
to the single market.

5 These funds use the revenues from pollution fees and fines for infractions of environmental standards to provide grants
or interest rate subsidies for environmental loans.
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Waste Management

The EU has been gradually developing its policies on waste management. Much of the relevant
legislation focuses on specific products, such as waste oils, PCBs and PCTs, sewage sludge, batteries,
packaging materials, incineration of hazardous waste, and landfills. There are, however, also separate
framework directives on waste (75/442/EEC) and hazardous wastes (91/689/EEC).

The overall thrust of the policies is to promote clean technologies and waste minimization while
ensuring that waste streams are properly monitored and managed. There is a strong preference for
disposal at sites close to the origin of waste streams provided that these 'guarantee a high level of
protection for the environment and public health'6. Thus, member states are expected to develop a
network of high-standard disposal facilities7 rather than rely upon the transport of wastes to distant
disposal sites, whether within a country or outside its borders. This poses some problems in considering
how best to manage wastes which are generated in small quantities but require specialized treatment
facilities, which might allow for significant economies of scale.

Poland has recently updated much of its legislation covering wastes in order to bring national
definitions into line with EU requirements and to establish an appropriate regulatory framework.
However, there is still little in the way of specific requirements for permits and record-keeping that
would, for example, enable hazardous wastes to be tracked from their point of origin to their final
disposal8. A substantial administrative and institutional effort will be required in order to bring the
country's waste management practices into line with EU legislation within the next 5-8 years. However,
the costs of such an effort should not be too onerous and costs should ultimately be borne by those
responsible for generating wastes, either directly or via fees for waste management and disposal.

The 1994 directive on packaging wastes (94/62/EC) sets out to promote the recovery and
collection of packaging materials from final users and the reuse or recycling of such materials. Member
states must meet set targets for waste recovery and reuse by the year 2001. The directive specifies that
new -- presumably stricter -- targets will be established for each 5 year period thereafter. Member states
are permitted to set more stringent targets and to enforce arrangements designed to achieve them,
provided that 'these measures avoid distortions to the internal market'. Greece, Portugal and Ireland
have, however, been granted a derogation from the targets on the grounds of their 'current low level of
packaging consumption', though they are expected to meet a less stringent target for the recovery of
packaging materials. This establishes a precedent that might be used by Poland in transitional
arrangements.

The draft landfill directive (COM/98/0189) sets strict technical standards for landfills. If the
directive is passed in its current form, compliance will require significant levels of investment at the
municipal level. Local authorities will have a difficult time if they attempt to retain their traditional
dominance of waste management, as they are likely to face tight constraints on their ability to finance the
consolidation, improvement, and operation of waste disposal sites which meet the new standards. By
restricting the amount of organic material that can be landfilled, the directive will also impose some costs
on industries that currently discharge organic matter to sewer or directly to landfill, as well as to
wastewater treatment plants that dispose of their sludge in landfills.

6 Council resolution of 7 May 1990 on waste policy, OJ 1990/C 122/02.
7 Council directive 75/442/EEC.
8 Such tracking is anticipated by, for example, 91/689/EEC.
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Fuel Standards

Two EU directives cover the lead and benzene content of gasoline (85/210/EEC) and the sulphur
content of diesel fuel used in vehicles (98/70/EC). The proposed directive on the quality of petrol and
diesel fuels (COM 96/0164 (COD)) will replace these two directives and tighten the standards for lead,
benzene, sulphur and other characteristics. The current directive on gasoline requires member states to
make sure that unleaded petrol is available. That on diesel fuel sets a standard of a maximum of 0.2%
sulphur content, falling to 0.05%, effective 2000.

Poland already complies with the gasoline requirement, but could take additional steps to ban the
sale of leaded gasoline altogether. Compliance with the directive on the sulphur content of diesel fuel is
more problematic. Taking the main refinery at Plock as an example, the plant could meet the 0.2%
sulphur standard relatively easily through adjustments in the mix of crude oils that it refines plus
adjustments in the refining process. Costs will rise somewhat, and the government will need to adjust
wholesale and retail prices for diesel fuel.

However, meeting the stricter 0.05% sulphur standard is likely to be much more expensive.
Throughout Western Europe, refineries have had to invest considerable sums in desulphurization
equipment in order to meet the new standard at a time of substantial excess capacity in the European
refining market, and with many plants that are operating at considerable losses. Financing the $100-250
million investment required to meet the new standard will be no easy task.

Industrial Pollution

Current Trends in Poland

There has been a substantial decline in industrial emissions of air and water pollutants in Poland
since 1988. Some of the reduction was the consequence of falling economic activity, but average
emissions per unit of output have also fallen. Some of the least efficient and most polluting plants have
been shut down completely, and improvements in management, operational practices and environmental
controls have also contributed to the decline in pollution loads. The authorities expect this trend for
capital renewal and new process technology to continue and to reinforce extemal pressures for continued
reductions in discharges.

The adoption and enforcement of technologies, pollution controls, emission standards, and other
environmental requirements equivalent to those current in the EU should result in an even greater
reduction in industrial pollution. The World Bank has made various projections for industrial pollution.
By 2010, under a "business as usual" scenario, pollutants would fall to 45-60% of their levels of the late
1980s, depending on the substance. Under an "EU environmental standards" scenario, the levels of
pollutants would be between 25% and 35% of the late 1980s levels. This scenario does not assume that
all plants have to be retrofitted to meet the new standards, merely that all new plants and those which
undergo significant modifications are subject to these requirements.

Poland is therefore already set on a path, which, if followed consistently, will dramatically reduce
the extent of industrial pollution over the next 8-10 years. There will, of course, be difficulties in dealing
with individual plants and pollutants, but these should not detract from the significance of the overall
trend. Financing most of the necessary environmental improvements should not pose any special
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problems, since reforms will be undertaken in the context of commercially financed investment in
renewing or expanding production capacity. Indeed, the development of cleaner production techniques
combined with falling real prices for many environmental controls should mean that Polish industries will
be able to meet EU standards at a lower cost than that faced by West European industries 10-15 years
earlier.

Integrated Pollution Prevention and Control

Several directives will affect industries in different ways. Water and electricity tariffs, for
example, can be expected to increase considerably, because of the investments in urban wastewater
treatment and to reduce long-range air pollution. Industries will be forced to pre-treat waste discharged
to sewers to a greater extent, and will have to upgrade their emergency management systems in order to
take account of requirements for preventing major accident hazards (the Seveso Directive) (82/501 /EEC,
96/82/EC).

The EU directive on Integrated Pollution Prevention and Control (IPPC), (96/61/EC), however,
will have more far-reaching effects on certain groups of industries. The directive applies to six categories
of industry: energy; production and processing of metals; minerals; chemicals; waste management; and
'others' including paper and pulp production, textile treatment, tanning, food processing, and intensive
livestock operations. IPPC will set the standard for all activities for which environmental permits are
required. Permits will be far broader than they were previously. Rather than an industry needing several
permits -- one for each environmental medium (air, water or soil) -- IPPC permits will be integrated.
They will cover both direct and indirect discharges to any medium, as well as issues of waste
minimization, energy efficiency, resource utilization, prevention of accidents, and the restoration of sites
after the industrial activity has ceased. Permits are to be reconsidered and updated at periodic intervals,
especially when excessive pollution occurs or when technical or other developments allow a significant
reduction in emissions at reasonable cost.

One critical aspect of the directive is the shift from a focus on emissions -- which has tended to
promote a reliance upon end-of-pipe controls, to one on waste minimization --for which clean
technologies and good management are usually critical. This is embodied in the concept of 'Best
Available Techniques' (BAT) which replaces the BATNEEC (best available technology not entailing
excessive cost) concept used in many previous directives. The use and definition of the term 'techniques'
is clearly intended to emphasize the role of management and operating practices as well as technology.
Simple installation of controls will no longer be sufficient: there will be an increased focus on operational
standards. As far as possible, plants will be expected to meet 'good practice' levels of environmental
performance within the context of their industry. Since good housekeeping and maintenance have been
notorious weaknesses in the environmental performance of all firms in Central and Eastern Europe, this
will involve major adjustments in management attitudes and behavior.

Will Compliance Affect Competitiveness?

Whenever there is discussion of introducing or enforcing stricter environmental regulations for
the industrial sector, people express concern about the potential impact on the competitiveness of the
industries affected. This concern is seldom necessary. Surveys of the direct costs of complying with
environmental regulations in the US -- backed up by more sketchy evidence for other countries -- suggest
that this is less than 5% of value-added (the relevant measure for analyzing competitiveness) for almost
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all sectors producing tradable goods. The main exceptions are petroleum refining, non-ferrous metals,
electroplating and metal finishing, and basic inorganic chemicals. In none of these cases does the share of
total pollution control costs exceed 10% of total value-added. In Poland, two studies indicate that total
environmental costs account for only 3-8 percent of operation and maintenance costs in the most
environmentally intensive industries, with about half of these costs coming from discharge fees 9.

Nonetheless, it should be recognized that the same survey shows that pollution controls represent
a significant share of total investment costs in certain industries. This share may exceed 20% for pulp
mills, non-ferrous metal smelters, and metal plating plants. For a further group of industries -- including
paperboard mills, basic inorganic and organic chemicals, petroleum refineries, and iron & steel plants --
pollution controls may account for 10-15% of total investment costs. For enterprises in these industries
the problem may lie not in the implications of environmental regulations for their competitiveness but in
the strain that the necessary investments may place on their capacity to finance the renewal and expansion
of their capital stock.

In Poland, the government should plan to reduce its subsidies for environmental investments in
enterprises (which come principally through the environmental funds). This should happen in tandem
with economic growth and with strengthening enforcement activity."0 While banks and investors
recognize that meeting reasonable environmental standards is a normal cost of doing business in any
industrial country, they stress the financial performance and prospects of an enterprise. Thus, companies
that are profitable should be able to finance environmental improvements. as part of their overall
investment plans. Companies that are in trouble will face difficulties that go far beyond their
environmental performance, and experience suggests that they are not good candidates for special
assistance. The implication is clearly that industrial enterprises should, in almost all cases, be expected to
finance any necessary environmental improvements through regular channels as part of their overall
programs of capital investment. The prospect of stricter environmental requirements as a consequence of
accession to the EU does not alter this conclusion.

9 Broniewicz et al, 1996 and Gorka et al, 1996.
10 Reducing subsidies for environmental investment will also be consistent with the Union's Polluter Pays Principle and
rules on state aids to industry.





CHAPTER 3

PUBLIC TYPE INVESTMENT

This section attempts to estimate the costs to the public sector in Poland of compliance with EU
environmental legislation. It starts by outlining the principal assumptions that underlie the estimates, and
then summarizes the total investment costs for each sector. Then the section discusses the costs related to
tackling long-range air pollution, urban air pollution and making improvements in the water sector.' For each
issue the paper:

* Calculates the overall cost implications of the directives, and highlights the cost implications
of different interpretations of the requirements.

* Assesses the possibilities for reducing the costs by varying the path towards full compliance.
This involves trying to phase the investments so as to achieve maximum environmental
improvement in the early stages of the transition period.

Although many of the investments necessary do bring considerable benefits either to the health of the
population or to ecosystems, this paper does not attempt to quantify them (with the exception of those
resulting from improving urban air quality).

Principal Assumptions

This paper does not try to estimate the incremental costs of joining the EU, that is the costs of
investment above the level that Poland would have made if it did not plan to join the Union. The issue of
a baseline -- what the situation in Poland would have been without accession -- is fraught with
methodological problems, for two reasons. First, over the past several years, Poland has been gradually
harmonizing its laws with those of the EU, so there is increasingly less distinction between the two bodies
of legislation. Second, Poland is not yet in compliance with some of its national environmental
legislation, so comparing the Polish and the European laws would not highlight the nature of changes
required. This paper seeks, therefore, to estimate the difference between the current situation and that of
full implementation of EU legislation, rather than to speculate on what might have happened without
accession.

This paper estimates the costs on an annualized basis. This allows us to spread investment costs
over the investment period, and to include the operational and maintenance costs, which are considerable
(up to twice the annualized investment cost). It is the best way to compare expenditure with GDP,
because expenditure made in one year can be compared to projected GDP in that year. In this paper, we
estimated annualized costs over twenty years (the expected life of the investment), using the formula:
Total Annual Costs = (Capital Recovery Factor)*(Investment Cost) + Operations and Maintenance
Costs.'2 We use a discount rate of 12% as an estimate of the opportunity cost of capital.

1 The waste sector also requires significant levels of public investment, but the different implementation options vary less
in terms of costs and environmental benefits, than other sectors. Therefore this paper does not cover waste in detail, but relies on
estimates reported in TME, 1998 and EDC, 1997.
12 Capital Recovery factor= r

(I+r) -1
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The High and Low Cost Scenarios

The costs to the public sector of investments related to accession vary enormously with decisions
about how the requirements are interpreted for Poland. In this study we have estimated the costs of
different interpretations, and taken high and low cost scenarios. Details of the requirements and reasons
for our choosing each interpretation are outlined in the sections on each environmental issue, but the
scenarios can be summarized as follows:

* In the water sector, the high cost scenario makes two assumptions: first, that
sophisticated "tertiary" wastewater treatment is required throughout the country. Second,
it assumes that collection and treatment systems are required for 40% of the population
living in agglomerations with less than 5,000 inhabitants. The low cost scenario assumes
that less sophisticated "secondary" wastewater treatment is required throughout the
country and that collection and treatment systems are required for 25% of the population
living in agglomerations with less than 5,000 inhabitants.

* For long-range air pollution, the high cost scenario assumes that the current EU directive
is tightened, in line with the Commission's current proposal. The low cost scenario
assumes that the requirements remain unchanged and that Poland is allowed to interpret
the directive flexibly, complying with emissions reductions for the country as a whole,
but with exemptions for standards for individual plants.

* For urban air pollution, the regulations require progressively stricter standards for air
quality in polluted urban areas to be met by fixed dates. In our high cost scenario, we
assume that cities meet the tighter standards by 2015, whereas in our low cost scenario,
we assume compliance with the less stringent standards by that date.

For waste the low cost scenario covers estimates for aftercare of closed landfill sites
whereas the high cost scenario includes additional measures for recycling, composting
and control of landfill gas as well as provisions for some investment in hazardous waste
treatment facilities.

For drinking water, the range reflects the range of cost estimates for meeting the same
requirements, rather than costs of different regulatory scenarios.

Summary of Total Costs for Environmental Compliance

We estimate the total public sector investment costs for Poland of complying with the European
Union's environmental legislation at between $22 and $43 billion for the high and low cost scenarios
(see Table 3.1). The difference depends on how the requirements change between now and the date of
accession, how they are interpreted specifically for Poland, and on the details of the compliance plan
Poland agrees with the European Union. The total annual cost (including operations and maintenance) is
$5 - $11 billion for the two scenarios.

Table 3.1 shows that the water sector (drinking water sewers and wastewater treatment) accounts
for around half of the investment costs in both scenarios. The long-range air pollution sector dominates
the annualized costs in the high cost scenario. This is because the tightened requirements bring a heavy
burden of operations and maintenance costs.
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Table 3.1: Investment and Annualized Costs
of Environmental Compliance in Poland

Sector Investment Cost Annualized Inv Annual 0 & M Total Annualized
($ bln) Cost ($ bln) Cost (S bln) Cost ($ bln)

Low High Low High Low High Low High

Drinking water 3.0 8.0 0.4 1.1 0.2 0.5 0.6 1.6
Sewers 7.5 9.8 1.0 1.3 0.1 0.1 1.1 1.4
Sewage treatment 1.7 2.9 0.2 0.4 0.1 0.3 0.4 0.6
Long range air 1.5 10.0 0.2 1.3 0.4 2.5 0.6 3.8
Urban air 3.3 4.5 0.4 0.6 0.6 0.8 1.0 1.4
Waste 2.5 4.4 0.3 0.6 0.4 0.6 0.7 1.2
Nitrates 2.6 3.3 0.3 0.4 0.0 0.0 0.3 0.4

Total 22.1 42.8 3.0 5.7 1.8 4.7 4.8 10.5

Total forwater 12.2 20.7 1.6 2.8 0.4 0.8 2.1 3.6
Total for air 4.8 14.5 0.6 1.9 1.0 3.3 1.6 5.2

Total per person per year ($) 123 271
Total as % of2015 GDP 1.7% 3.7%

Source: World Bank estimates. Estimates of capital costs for waste are derived from TME, 1998 and those of
operating costs for waste from EDC, 1997. GDP estimates assume 5% growth per year.

There is a superficial similarity between these levels of investment and the current levels of
"Cenvironmental investment" ($2.5 billion or around 2% of GDP). The figures are not comparable,
however. First, the estimates include different sectors. For example, the current Polish levels of
investment include investments by industry, which are not included in the estimates presented here.
Second, the estimates of current Polish investment are total investment spending only, whereas the
estimates presented here show investments discounted over their expected life and include the costs of
operations and maintenance.

The estimates of total investment needs given in this report are broadly comparable with other
estimates for accession-related investments in Poland, although comparison is difficult because of the
different assumptions used. The consulting firm, TME, prepared a study for the Ministry of Environment
(with funding from the Phase program) that estimated the costs of compliance. Another firm, EDC,
prepared a study for the European Commission that compared various estimates of the costs of
compliance. Table 3.2 compares their best estimates with the results of our calculations. All calculations
cover only the investment costs. Estimates for operations and maintenance are not included in the other
studies.
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Table 3.2: Comparison of Compliance Cost Estimates for Poland, 1996

Sector WB estimate TME estimate EDC estimate
(S billion) ($ billion) ($ billion)

Drinking water 3-8 0.1 5
Wastewater collection and treatment 9-13 8 16
Local and long-range air pollution 5-14 5 16
Waste' 3-4 4 3-4

Total 19-39 17 40

Source: EDC 1997, TME, 1998 and World Bank estimates. ECU = $0.85
l World Bank uses TME and EDC estimates for the waste sector

The estimates presented here are also comparable with the costs other countries have faced
complying with Community environmental directives. Our estimates for the per capita total investment
costs for Poland are $492-994 (for the four groups of directives in table 3.2). Comparable estimates for
Ireland were $502, for Greece $422 Portugal $371 and Spain $259 (EDC, 1997). Our estimates of the per
capita investment cost of compliance with the urban wastewater directive (91/271/EEC) in Poland amount
to $237 - 327, depending on the standard of treatment eventually required and how many small towns
must be connected to sewer systems. The UK Water Research Council estimates that the actual per capita
investment costs of compliance in the UK were $200, in France $300 and in Germany $1,IO.'"

This paper now turns to describing the precise estimates of the costs of complying with EU
requirements for the long-range air, urban air and water sectors, as well as outlining specific issues and
options for reducing the costs.

Long-Range Air Pollution Reduction

The Requirements

Membership of the European Union implies an obligation to comply with various international
agreements on transboundary pollution. These agreements are primarily concerned with acid rain (Geneva
Convention), global warming (Framework Convention on Climate Change) and protection of the ozone layer
(Vienna Convention, Montreal Protocol). The most significant for Poland involves reducing national
emissions of sulphur dioxide, the Second Sulphur Protocol (Oslo).

The directive dealing with emissions from Large Combustion Plants (88/609/EEC) together with the
Second Sulphur Protocol (which has been incorporated into EU legislation) will require Poland to reduce
total emissions of sulphur dioxide to meet agreed targets for 2000, 2005, and 2010 ("national targets"). They
will also require Poland to ensure that power plants and other major sources of sulphur dioxide emissions
meet specific emission standards ("emission standards"). In order to meet these requirements, Poland will
need to invest large sums to fit flue gas desulphurization units (FGDs) to new or rehabilitated power plants.
Poland will also have to reduce sulphur dioxide emissions outside the power sector.

13 Reported in "Worldwater and Environmental Engineering", December 1997. In addition, the European Commission

reports that "the forecast cost of the collection and treatment infrastructure investment required by the [urban wastewater
treatment] directive totals e 130 billion (US$ 147 billion) for 1993 - 2005, not including Italy. Forty-nine percent of the total
investment is being undertaken in Germany alone." Reported in Environment Watch Western Europe, 5 February, 1999.
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The allocation of the burden of pollution control between the power and non-power sectors is a
contentious issue, because the way the reductions are split between the power and non-power sectors has an
important impact on compliance costs. The power sector was responsible for about 50% of total sulphur
emissions in the base year and has, therefore, argued that it should be responsible for only 50% of the total
reduction.

The marginal cost of sulphur removal is lower for the power sector than for the industrial sector,
although it begins to rise quite sharply as reductions approximate the 50% limit. On the other hand, studies
tend to show that reducing sulphur emissions outside the power sector is institutionally and politically more
difficult. This is especially true once large sources of emissions such as refineries, large chemical plants, and
metal smelters have been dealt with.

The role of gas in meeting the agreed targets is also subject to discussion. For many countries, the
substitution of gas for coal outside the power sector will be a critical aspect of least cost strategies to meet
both sulphur reduction and ambient air quality targets. However, the degree to which gas should substitute for
coal in the power sector is hotly debated. Poland's current position seems to be that most new generating
capacity will be gas-fired, and existing coal-fired stations will be rehabilitated and fitted with emission
controls in order to meet environmental targets. Political constraints on reducing the amount of coal burnt by
the power sector are understandable, but satisfying them involves clearly identifying the costs involved. In
most cases, it is possible to find ways of meeting these constraints at a lower cost by considering a broader
range of strategies, which are discussed in the following section.

Costs of Complying with the Second Sulphur Protocol

Various estimates of the costs to the power sector of complying with EU directives have been made
in Poland using different assumptions and methods of measuring the costs involved. The figures presented
here estimate the investment and total annualized costs required to reduce Polish emissions of sulphur dioxide
in 2005 and 2010 to the national targets and emission limits in the protocol for those years. They assume a
starting point of 1995.

The emission standards for power and other large combustion plants (> 50 MWth) specified in the
Second Sulphur Protocol are supposed to apply to new plants immediately, and to existing plants by mid-
2004.

Polish emission standards for new plants comply with this requirement. It is, however, not at all
clear that applying these emission standards to all or most existing plants that will still be operating in 2004
would be the least cost route.

It may be possible for Poland to argue for some exemptions from this requirement. The Protocol
allows exemptions from the emission standards for existing plants where 'excessive' costs would be
involved14. For countries with very limited resources - such as Poland - it seems reasonable to argue that
national targets matter more than emission standards, and that additional costs resulting from the application
of the emission standards should be considered excessive.

On the assumption that the power sector is responsible for 50% of the total emission reduction
required, the Polish Power Grid Company has prepared a plan designed to reduce power sector emissions in

14 This provision is explicit in the Second Sulphur Protocol and is implied by the decisions of the EU Council of Ministers in
allowing Spain exemptions from some of the provisions of the large combustion plants directive.
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line with the 2005 and 2010 targets set in the Second Sulphur Protocol. The investment cost for this program
is about $1.8 billion.

However, the program does not appear to comply with some important requirements of the Protocol
and the Large Combustion Plants Directive'5. It relies upon the use of two sorbent injection processes in
many power plants. These achieve desulphurization rates of 35% and 75%. While the individual generating
units at these plants vary from 120 to 200 MWe, the total capacity of each plant exceeds 500 MW,h. The
Protocol therefore requires them to have minimum desulphurization rates of 90%, which could only be
achieved by much more expensive FGDs. Installing FGDs would result in an additional reduction in sulphur
dioxide emissions of about 145,000 tons per year, but would push the investment cost of the power sector up
to nearly $3 billion by 2005.

Least Cost Planning

The Polish Academy of Sciences (EnergSys) studied the costs of alternative ways to meet the overall
sulphur reduction targets for both 2005 and 2010. They used the Polish Power Grid Company's analysis
together with data on sulphur control options outside the power sector and detailed specifications for control
options. The study developed and evaluated four strategies for meeting the national targets for SO2 for
2005 and 2010 specified by the Second Sulphur Protocol for Poland. These strategies differ mainly in the
degree to which they adopt NOx and SO2 emission standards for new and existing plants. The more
liberal ones require existing and rehabilitated large combustion plants to satisfy only Polish emission
standards for SO2, and require new and existing plants to satisfy only Polish emission standards for NOx.
More stringent strategies require rehabilitated plants to comply also with EU emission standards or to
adopt BAT'95 emission standards for both SO2 and NOx, according to the proposed revision of the Large
Combustion Plant Directive.

Focusing on SO2 alone, the study found that the marginal cost of reducing emissions from the
power sector is below the equivalent marginal cost for the non-power sector up to the point where 80% of
the total reduction target comes from the power sector. The least cost strategy for meeting the national
targets specified in the Second Sulphur Protocol will therefore involve a much bigger proportional
reduction in power sector emissions than in non-power sector emissions.

However, measures to reduce SO2 emissions from the residential sector and other small sources
will typically yield additional environmental benefits - particularly by lowering ambient exposure to
particulates. If the analysis includes the non-SO2-related benefits, the balance between reductions in the
power and non-power sectors is much closer to their current relative shares in total emissions. Although
the results depend on the values used to calculate the non-SO2 benefits, the study clearly shows that
strategies for improving local air quality and for complying with targets to reduce SO2 emissions do
overlap. In certain urban areas, policies designed to reduce emissions of particulates will contribute to
meeting the sulphur dioxide reduction targets. However, only a few Polish cities exceed EU target values for
sulphur dioxide, so it may often be necessary to make difficult choices between options which contribute to
meeting different air pollution targets.

15 The precise application of the Large Combustion Plants directive depends upon the overall effect of plant rehabilitation
associated with retrofitting sulphur controls on the rated thermal capacity of each affected plant. Most of the directive's emission
standards and/or desulphurization rates apply only to new plants. However, Article I I requires that if the capacity of a combustion
plant is increased by at least 50 MW,h the emission standards and/or desulphurization rates to be applied to the new part of the plant
should be based on the thermal capacity of the entire plant. In almost all cases this means that any existing Polish plant with a rated
generation capacity of 200 MWe or more whose thermal capacity was increased by 50 MWth would probably have to be retrofitted
with a FGD serving the whole plant. It would not be sensible to design separate sulphur controls achieving a 90% desulphurization
rate for the extra capacity and, say, 35% for the rest of the plant.
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The study confirms that Poland can meet the national emission reduction targets in the Second
Sulphur Protocol without the widespread use of high performance controls such as wet desulphurization.
If most plants adopted dry and semi-dry flue gas desulphurization methods, which are cheaper per unit of
SO2 removed, the total abatement cost could be reduced by as much as 25%. This would meet emission
reduction targets but, for certain plants, would not conform with the Protocol's emission standards for
plants with a capacity of 500 MWth or greater which effectively require the installation of wet
desulphurization. This study confirms that it is desirable for Poland to take advantage of the provision in
the Second Sulphur Protocol that allows exemptions from strict emissions standards to all large power
plants where 'excessive costs' are involved.

Emission standards for individual plans have an economic influence on total cost. For example,
different interpretations of plant level emissions standards change the total costs of meeting the national
SO2 reduction targets in the Second Sulphur Protocol by 2010 from $1.5 billion to around $3.5 billion.

If the EU revises the Large Combustion Plants Directive as recently proposed, the cost of
compliance will increase greatly (if the date for compliance were 2015). Meeting the new requirements
would require substantial additional investment bringing the total investment costs of at least$1O billion.
Tightening the requirements in this way would have an big effect, because the costs of operating and
maintaining such installations is extremely high -- almost twice the annualized investment costs. Meeting
such tightened standards would be the single greatest annual expenditure related to accession in the
environment, requiring an annualized outlay for investment and O&M of $4 billion.

Recommendations

The findings of the Polish Academy of Science (EnergSys) study indicate that the government's
plans do not fit precisely with the specific requirements of the Large Combustion Plants directive and the
Second Sulphur Protocol. The differences could be costly. The planning and construction of sulphur
controls in power plants -- especially FGDs -- is a lengthy and expensive process. Poland will need to
discuss these issues with the European Commission to resolve differences in interpretation and establish a
clear understanding on both sides before committing themselves to large investment programs.

In addition, proposals to set much stricter emission standards for power plants under a revised
Large Combustion Plants directive would significantly affect Poland. The Polish Government may wish
to join other candidates for EU accession to voice its views, circumstances, and concerns regarding
potential revisions of this directive.

Alternatively, the government could decide not to ratify the Second Sulphur Protocol, because of
the costs and difficulties that it would face in meeting the specific plant-level emission standards. It could
then press for appropriate derogations from the detailed provisions of the Large Combustion Plants
directive on the basis of an overall commitment to meet the national level sulphur emissions targets for
2005 and 2010 agreed in the Second Sulphur Protocol. This would reduce the amount of investment
required to implement a reduction program by about $1.9 billion up to 2005 (a little more over the full
period to 2010), with a saving in total annualized costs of about $360 million per year.
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Reducing Emissions from Different Sources

The European Union has a number of directives that set maximum allowable levels of various
pollutants. The air quality framework directive (96/62/EEC) requires member states to use common
methods to assess ambient air quality, provide adequate information to the public, and develop plans for
bringing urban air quality up to the new standards. The directive applies to cities above 250,000 and other
cities with particular problems. The Union will then issue "daughter" directives, which will set new air
quality standards and replace the existing requirements. The Commission has a proposal for the first of
these daughter directives, which sets ambitious targets for particulates, and contains new limit values for
sulphur dioxide nitrogen dioxide and lead 6 .

In Poland, despite the significant reductions in industrial emissions of particulates and other air
pollutants since 1989, a significant number of urban areas violate current EU limit values (96/62/EC) for
annual exposure to particulates. The proposed new values would require a cut in particulate emissions of
around 50% in most urban areas. The main problem for meeting them will be to tackle dispersed, small
sources that emit particulates, since violations of current or future standards for PM I0 (or, equivalently, black
smoke) and fine particulates will certainly be the main reason for classifying areas in Poland as having poor
air quality. These come predominantly from two sources: transport and domestic heating.

Reducing Emissions from Transport

Poland has several options for controlling emissions from transport. Diesel trucks and buses,
especially those which have been poorly maintained and operate in congested urban areas, can emit large
quantities of fine particulates. These emissions have already been addressed by EU legislatio&' which can
rapidly be implemented in Poland. The legislation requires new vehicles to meet much stricter particulate
emission standards than in the past. These standards, combined with strict provisions on maintenance and
backed up by regular and, if necessary, random inspection procedures, will greatly improve the emissions
performance of new vehicles.

The existing fleet's emissions must then be reduced to an acceptable level. The key is strict
enforcement of appropriate emission standards by a combination of regular and random inspections backed
up by substantial penalties for those vehicles, which fail. Among the worst offenders are buses operated by
the public transport authorities in cities and towns. These authorities may claim that they have inherited old
and inefficient fleets which are difficult to maintain to the requisite standards. Such claims do not, however,
take into account the extent to which old, ill-maintained engines waste fuel. Better maintenance and engine
replacements will often pay for themselves in purely economic terms.

Reducing Emissions from Small Boilers

Small stationary sources discharge large amounts of smoke and particulates. Buming coal for
household heating, in small commercial and industrial establishments and in small district heating plants is
the overwhelming source of such emissions.

Poland will need to implement some combination of three options to improve air quality in towns
and cities which currently fail to meet ambient standards:

16 C0M/97/0500. Proposal for a Council directive relating to the establishment of limit values for sulphur dioxide, nitrogen
dioxide, particulate matter and lead.
17 See Directive 91/542 and 93/59, among others.
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* Burning coal in ways that generate less air pollution, primarily by relying more on larger
district heating plants which can be fitted with effective particulate controls;

* Shifting to the use of cleaner coals, perhaps by requiring the use of anthracites or smokeless
fuels -- i.e. coal that has been treated to remove ash and most of the volatile compounds that
create smoke when it bums 18; and

* Switching to cleaner fuels including gas, geothermal energy, heating oil, and liquefied
petroleum gas.

Experience in other countries as well as current trends in Poland suggest that fuel-switching from
coal to gas for residential heating, small boilers, and for small or medium district heating plants is likely to
make the greatest contribution to better local air quality over the next decade. This is because it has greater
energy efficiency and is more convenient for the user. However, the replacement cycle for heating
installations and small boilers is often long, so there are strong reasons to accelerate the transition by specific
measures, at least in part because of the economic benefits from reducing people's exposure to fine
particulates.

The EU policy on ambient air quality raises a classic example of the dilemma posed by certain
environmental problems. Many studies have shown that the damage caused by poor local air quality, and
especially by exposure to fine particulates, is likely to exceed several times the cost of mitigating the
problem. Society in aggregate will gain if steps are taken to control the air pollution. However, in Poland
today -- as in Britain and Germany in the past -- these steps would mean that many households would have to
pay more for their heating needs and fuel use than they do at present. For most of them, the costs of
individual action will outweigh the direct benefits that they expect to obtain, particularly if a high discount
rate is used on grounds of uncertainty, poverty, or lack of capital. Furthermore, as we shall see in section 5
below, poor households are likely to be particularly vulnerable if such changes take place. However, if most
or all households living in an area of poor air quality switch to cleaner fuels, then collectively they will be
better off even if this is not true for each individual or household.

In richer countries, the dilemma was less acute because economic growth increased the willingness
of households to pay for the convenience of using gas or other fuels rather than coal. As a result, the
proportion of households affected by mandatory requirements to use smokeless fuels was smaller than it
would be in Poland. The transition could be lubricated by grants and other incentives to accelerate the impact
of regulations designed to reduce smoke emissions.

Costs of Compliance

The costs of meeting the new air quality standards will be substantial. As a rough indication, 7.2
million people live in cities with more than 250,000 inhabitants, and up to half of the rest of the urban
population lives in areas with particular air pollution problems"9 With an average household size of 3 20, this
gives between 2.4 and 3.1 million households living in areas that will need to improve air quality. Thirty

18 Smokeless fuel is not yet available on the market in Po!ard, but it soon will be.

19 For the purposes of this calculation we have assumed in the low cost scenario that the directive applies only to the cities
above 250,000. For the high cost scenario we have assumed that 50% of the population of cities between 100,000 and 250,000
will also be subject to the directive.
20 Household Budget Survey, 1996
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seven percent of urban households in Poland heat with coal and 57% are connected to district heat 21.

Therefore, some 0.9 to 1.2 million households will need to convert to district heat or gas.

We assume that 60% of those burning coal convert to gas and the other 40% connect to district heat
(which is the average experience in existing municipal air pollution initiatives in Poland), and also that
existing district heat plants will have to be upgraded to reduce emissions. The average investment per
household required to convert from coal to gas in urban areas is estimated at $3,000 in the low cost scenario
and $4,040 in the high cost scenario, and the average cost to connect to district heat is estimated at between
$2,000 and $3,000 per household 22. We assume also that the costs of upgrading existing district heat
infrastructure will be around $600 per household already connected to district heat. Thus, a program to deal
with particulate emissions in areas of poor air quality would cost a total of$3.3 - 4.5 billion, or an annual
cost, including operation and maintenance of$1 - 1.4 billion.

Households would finance a large portion of the costs, because they would benefit from greater fuel
efficiency and convenience. However, because households currently heating their homes with coal tend to
be in lower income groups, cities may well need to find ways to assist poorer households to make this
conversion.

A local air pollution abatement program will cost half as much again as the annual costs of meeting
the EU's current standards for long-range air pollution. If political and financial constraints mean that it is
not feasible to implement both local and long-range air pollution programs by 2005, the government faces
a clear though very difficult choice. It must choose between increasing resources devoted to tackling local
air pollution which results in costly damages to local populations and putting increased effort to reducing
sulphur dioxide from power plants, which has benefits mainly in other parts of Europe.

Least Cost Compliance -- the Case of Katowice

Even though air quality in Katowice has improved over the last 10 years, average levels of particulates
and S02 for the whole metropolitan airshed are still higher than current EU guidelines with substantial
exceedances for a few municipalities. In 1994 the population-weighted annual average level of PM1 0 for the
metropolitan region was 51 ug/m3 with a range from 31 ug/m3 inDabrowa Gomicza to 71 ug/m3 in Bytom.
The annual average level of S02 was 55 ug/m3 with a range from 22 ug/m3 in Mikolow to 92 ug/m3 in
Bytom.

The draft directive on air quality standards (COM/97/0500) specifies a maximum annual averages for
PM 10 of 30 ug/m3 to be attained by 2005 and 20 ug/m3 by 2010. For S02 the maximum annual and winter
averages would be 20 ug/m3 for the protection of ecosystems to be attained within 2 years of the directive
becoming effective. There are also limit values for 24 hour averages for PM1 0 and S02 plus a 1 hour limit
value for S02.

Air quality in Katowice is far from meeting these standards. Under the framework directive on air
quality, the competent authorities will be required to adopt a strategy for improving air quality to meet
these standards within the appropriate time periods. This means that the voivoidship and the
municipalities -- with help from the Ministry of Environment -- will have to devise and implement

21 Household Budget Survey, 1996
22 The cost of conversion from coal to gas are based on detailed project preparation studies for Katowice and Zakopane.

The costs include connection to the gas or district heating network and installation of radiators, etc. inside the apartment, when
necessary. The costs are almost identical to detailed analysis of a household fuel switching program in Slovenia. In that case the
figures cover multifamily houses (20 apartments per block) and include external connection, internal installation, and internal
connection, but exclude certification and tax.
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arrangements for reducing emissions from all sources in order to reduce exposure to particulates and S02.
Measures may also be required to reduce levels of NOx and lead in some parts of the metropolitan area,
but we do not have adequate data to assess the extent of these problems.

In practice, the problem is technically straightforward but politically difficult. The economy of
Upper Silesia has, historically, revolved around coal. Clearly the government's recent coal sector
strategy, by improving the quality of coal sold, will automatically reduce emissions. Reducing air
pollution in Katowice, however, will probably require a different role for coal. Further, the primary focus
of control measures should be on households and small industrial or commercial establishment, which
runs directly counter to the usual emphasis on large sources.

Using data on fuel use, emissions, control options, and dispersion of air pollution throughout the
metropolitan region, the World Bank has carried out a preliminary assessment of the cost effectiveness of
alternative measures designed to reduce levels of air pollution in order to comply with the proposed EU
standards. The analysis focuses on levels of PM1O but takes account of the atmospheric conversion of
S02 and NOx to secondary particles which contribute to overall exposure to particulates. Combining
estimates of fuel use, emission coefficients, and dispersion coefficients yields an estimate of annual
average exposure to PM 10, which is very close to the measured annual average value for the metropolitan
region. Thus, any control strategy should focus primarily on emissions resulting from the combustion of
fuels.

Over 80% of average exposure to PM10 -- equivalent to 42 ug/m3 -- is the result of low level
emissions from the burning of coal in small stoves and boilers. Of this, over 50% or 23 ug/m3 is accounted
for by emissions from the municipalities of Katowice, Bytom, Chorzow, Swietochlowice, and Ruda Slaska
with a population of about 925,000 out of a total of 2.46 million for the whole metropolitan area. Their
contribution to average exposure is large both because of the volume of coal that is burnt by households in
these municipalities and because of their location, given wind and dispersion patterns.

Medium level sources, mainly industrial boilers burning coal, account for an average exposure of
nearly 6 ug/m3, while large sources -- power, CHP and district heating plants -- contribute very little to
average exposure because their emissions are dispersed over such a wide area.

Figure 3.1: Cost Curve for Improving Air Quality in Katowice
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The control options examined in the analysis included the use of smokeless fuel or conversion to
gas or district heat for households, and the installation of various levels of dust controls for industrial
boilers and large sources. The resulting cost curve for reducing average exposure to PM10 is shown in
Figure 3.1. This shows that it should be possible to achieve the 2005 standard of 30 ug/m3 averaged over
the metropolitan area at a cost of about $180 million per year and the 2010 standard of 20 ug/m3 at a cost
of about $300 million per year. The cost of meeting the 2010 standard in every municipality separately
would be about $420 million per year.

The primary measures required to achieve these objectives include:

* installing medium efficiency dust controls, which remove at least 80% of PM1O from
exhaust gases, to all industrial boilers burning coal;

* a requirement that all households and other small sources burning coal switch to the use of
smokeless fuel in the five municipalities listed above plus Sosniowiec, Zabrze, Bedzin,
Siemianowice Slaskie, and Czeladz;

*, an alternative to the use of smokeless coal would be a comprehensive program to convert
houses and other premises which currently rely upon coal stoves and small boilers to use gas
instead, either in the form of individual gas fires or full central heating systems.

The annualized cost per I ug/m3 average reduction in exposure to PM10 over the metropolitan
region lies in the range from $8.6 to $33.75 million for smokeless fuel, while annualized cost of gas
conversion per 1 ug/m3 average reduction is 35-40% higher but generates greater reductions in levels of
S02. The two sets of measures have very different economic characteristics in that households do not
have to make any immediate investment to switch to smokeless fuel, but their annual fuel bills will rise by
nearly 80%. For gas conversion, there is a heavy initial cost in addition to an annual fuel bill which will
be similar to that for smokeless, though this operational cost is partly offset by the much greater
convenience of using gas rather than any kind of solid fuel. This comparison assumes that there is no
need to replace a coal boiler or stove. When this must be done, then the balance of advantage shifts
towards gas rather than smokeless fuel.

Switching to the use of smokeless fuel is relatively simple and will lead to immediate
improvements in air quality. However, its impact on levels of S02 is much less than on PMI0 because
the process of producing smokeless coal leads to a reduction of about 30% in the sulphur content of the
fuel, where the reduction in the average level of emissions of PM1O is about 99%. Hence, a plan
designed to meet both the PM 10 and S02 standards in Katowice might follow a phased strategy. This
would start by requiring all households burning coal to switch to smokeless fuel immediately, but which
would also encompass a longer-term program of conversion to gas wherever this was technically and
economically feasible.

In order to assess the net benefit of reducing air pollution in Katowice, the costs of health and non-
health damage caused by air pollution have been estimated. A comparison of the costs and benefits of
meeting the 2005 and 2010 ambient air quality standards is shown in Figure 3.2. The low and high
values of the benefits illustrate the range of estimates that are generated by alternative combinations of
assumptions about critical parameters. Overall, it is reasonable to conclude that the benefits exceed the
costs of efficient control strategies designed to meet both sets of ambient standards. However, the relative
margin between benefits and costs is significantly smaller for the stricter standard because of the
increasing marginal cost of reducing pollution.
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Figure 3.2: Costs and Benefits of Reducing Air Pollution

Costs/benefits in $ million per year

500 -_ _ ___ _ _ ___ __ _ _

400

200 ;-----------

100 ------

0
Ambient standard 30ug/m3 Ambient standard 20ug/m3

El Annual cost
El Annual benefits (low)
] Annual benefits (high)

The main lessons which emerge from this case study are as follows:

* the key element of any strategy to improve local air quality in Poland should be measures to
reduce emissions from local level sources burning coal;

* the main options are (a) requiring the use of smokeless fuel, and (b) converting small coal
stoves and boilers to gas;

* the most cost-effective strategies are likely to focus on an immediate switch to smokeless
fuel, followed by longer term investment in gas conversion as existing equipment is
replaced;

* controlling emissions from small and medium coal boilers will contribute to improvements
in air quality at a relatively low cost - in the range from $6 to $12 million per I ug/m3
average reduction in PM 10 -- but it will not have a large impact on overall air quality.

Water

The Requirements

Over the past few decades the water quality in Europe has not improved as much as had been
expected, nor as much as, say, air quality has improved. This is because, historically, as with most
environmental legislation, much of the initial efforts focused on emissions from large industrial sources.
In the water sector, however, these account for only a modest share of total discharges of critical
pollutants (suspended solids, biological oxygen demand (BOD), and nutrients). Compared to the air
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sector, it has also proved far harder to regulate utilities. Utilities that pollute the air are large, often
operate as regulated monopolies, and face somewhat lower control costs - in stark contrast to water
utilities. Compounding the problem of improving water quality, non-point sources often account for the
greatest share of total discharges of BOD, solids, and nutrientsi3. These are difficult to monitor and both
difficult and expensive to control.

In response, Europe is increasingly focusing on considering water resource management in an
integrated way, and concentrating on the overall objective -- improving water quality. This approach is
evident in the draft framework directive on water policy (COM/97/0049). This enshrines the principle of
protecting surface ground and coastal waters together at the level of the river basin, by requiring member
states to achieve "good status" for water quality over a long transition period. It enshrines a combined
approach by addressing pollution from point and non-point sources. It focuses on water quality standards,
with emission limits for certain plants or substances mainly as a means of ensuring that quality standards
can be met, or for particularly risky substances.

When planning compliance with water sector directives, it is important for Poland to follow the spirit
of this draft framework directive. Policy-makers will need to consider what the requirements are trying to
achieve, and how Poland can best address its water problems within that context, and try to avoid the
temptation to focus on planning a series of investments.

By stating in its March 1998 Communication on Environment and Accesion (COM/98/0294) that
candidate countries are expected to meet the acquis through a process of addressing national priorities, the
Commission makes it clear that they support this approach. Their expectation that countries consider national
economic constraints also backs this up.

Nevertheless, Poland will have to make many changes and invest large sums in the water sector.
Activities to reduce pollution from nitrates, to improve drinking water quality and, most of all, to reduce
pollution from municipal sewage will absorb most effort and funds. The paper now turns to addressing
each of these issues.

Nitrates

The EU has strict standards for maximum levels of nitrates in drinking water sources and in surface
waters that are vulnerable to eutrophication. The requirements are laid down in directives on quality of
drinking water (80/778/EEC), quality of water intended for abstraction for drinking water (75/440/EEC), and
in a directive on nitrate pollution from agriculture (91/676/EEC, "the nitrates directive") Nutrient run-off
from farms is the main culprit.

The nitrate standard in the EU directive on drinking water quality has proved very difficult for many
member states to meet, because of the nitrate level in raw water supplies. Removing nitrates from drinking
water is expensive and degrades the taste of water. Whenever possible, it is preferable to avoid nitrate
contamination of surface waters. This is, of course, one of the objectives of the directive that covers water
quality in surface waters used for drinking water abstraction, and of the nitrates directive, but for a number of
reasons, progress has been slow 24.

23 For example, it has been estimated that in the US in 1972 (at the time of the passage of the Federal Water Pollution

Control Act) non-point sources accounted for 57% of total BOD discharges, and 85-90% of total discharges of solids, total
phosphorus, and total nitrogen. The Helsinki Commission estimated in 1998 that just one non-point source -- agriculture -- is
responsible for 30-40% of the nitrogen entering the Baltic Sea.

24 That 13 out of the 15 EU Member States are currently the subject of legal proceedings with respect to both the non-
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Complying with the nitrates directive will be a challenge. It requires that countries develop codes of
good agricultural conduct and that all farms in areas vulnerable to nitrate pollution adopt measures to control
runoff. Codes of good agricultural practice require, among other things, that livestock farms construct sealed
tanks that can store the animal waste for at least six months of the year.

Relationships between land use pattems, farming practices, and nitrate run-off are technically
complex and poorly understood. At a macro scale, there is no doubt that lower applications of fertilizers,
revised tilling and ground cover practices combined, and more careful management of wastes from intensive
livestock operations will reduce nitrate levels in major rivers, lakes, and shallow groundwater. In many parts
of Central and Eastem Europe, there is evidence that the transition to a market economy inspired changes in
farming practices, particularly by reducing use of chemical fertilizer, and improved nitrate levels. Much of
this, however, resulted from changes in relative prices. Many fear that, as farm incomes improve, farmers
will similarly increase their use of agro-chemicals. Furthermore, even without artificial fertilizer, nutrient
runoff from farms remains high and improper storage and application of animal manure is now the main
cause of concem.

In general, motivating farmers to change their behavior is a slow and laborious process, and the
investments required in impermeable tanks to store large quantities of animal waste are expensive, relative to
farm incomes. Reducing nitrate pollution from agriculture will represent a substantial challenge, particularly
at a time when the agricultural sector will have many other adjustments to make in response to the prospect of
joining the EU. It is likely that the farming sector will concentrate into a smaller number of larger farms,
which will concentrate the pollution but may make regulation somewhat easier.

The costs of implementing this directive could well be substantial. As an indication, out of Poland's
2 million farms, around to 400,000 - 500,000 are likely to have livestock and be large and financially viable
enough for these requirements. A conservative estimate from pilot studies undertaken in Poland of the cost
per farm of developing a nutrient management plan would be $500 and the average cost of the necessary farm
infrastructure (concrete tanks to store animal waste) is $6,000. This makes the total cost of complying with
the nitrates directive $2.6 -$3.3 billion.

This means that the costs of complying with the nitrates directive will be comparable in scale to
those of improving the quality of air in urban areas. Experience in Poland and elsewhere suggests that
farmers do derive some private benefit from these investments, in the form of productivity gains, improved
farm hygiene, and reduced need for chemical fertilizer. The benefits, or the farmers' perception of those
benefits, are, however, not sufficient for the farmers to make the investments themselves -- they tend to
require some level of subsidy. Both in Poland and in EU member states that subsidy typically covers around
50-70% of investment costs25.

Drinking Water

The European Union has strict standards for the quality of drinking water, and Parliament passed a
new directive (98/83/EC) at the end of 1998, which introduces limit values for nine additional substances, and
applies tighter limits to several substances already controlled. The most economically significant change is an

transposition and/or the incorrect application of the Nitrates Directive indicates the practical and political difficulties in tackling
this issue (see COM (96) 500 final, 22.10.1996). But it also indicates that the Commission is increasing its focus on the issue. A
1998 Commission Communication Accession Strategies for Environment stressed the importance of the accession countries beginning
to make progress towards compliance with the nitrates directive.
25 Information comes from two pilot programs to reduce pollution from agriculture (sponsored by US AID and EU-Phare).
The National Fund for Environmental Protection and Water Management has developed a program to encourage such activities
based on similar unit costs in the Rural Environmental Protection Project. The sealed concrete tanks required to store manure are
technically complex and thus expensive.
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80% cut in the permitted ceiling for levels of lead from 50 to lOgg/l. The Union also has strict standards for
the quality of water used as a source of drinking water.

Drinking water delivered to Polish customers often does not meet EU standards. The problem is not
microbiological contamination, which might pose a serious health threat, but is linked to the presence of
minerals and pollutants. Their presence is either due to the initial quality of raw water used for drinking
water supplies, or to contamination in the distribution system resulting from neglected maintenance.

Considerable expenditures may be required to improve raw water quality, upgrade treatment
facilities, and replace or repair parts of the water distribution system. It will also be necessary to improve the
quality of water supplies, particularly for those rural households currently relying upon shallow wells, which
may contain high levels of nitrates and/or other chemicals.

There has not been a systematic effort in Poland to assess the overall quality of drinking water, let
alone to examine the possible costs of complying with EU directives. Thus, it is not possible to provide more
than broad cost estimates. We derived a range of $3 - $8 billion by scaling up cost estimates for upgrading
old and neglected water treatment and distribution systems in various towns, cities and regions in Europe.
These estimates are for meeting the requirements of the existing directive: meeting the new standards would
be even more expensive.

Urban Waste Water

The urban wastewater directive (91/271/EEC) will be the most expensive directive for Poland to
comply with. The requirements are straightforward but far-reaching. All urban areas with a total wastewater
discharge of 2000 population equivalent (p.e.) 26 are required to have a sewer system for collecting
wastewater by the end of 2005. By the end of 2005, discharges of sewage that has been collected must
receive at least secondary treatment. While there are some special provisions covering discharges to estuaries
and coastal waters and in mountainous regions under which primary treatment may be sufficient, these are
not very significant in Poland.

In areas sensitive to eutrophication, tertiary treatment to remove at least 70-80% of total nitrogen and
80% of total phosphorus will be required. It is by no means clear what proportion of Poland's water bodies
will be classified as sensitive, but the situation in current member states and Poland's hydrology both indicate
that the proportion might be high. Ninety eight percent of Poland's surface waters drain into the Baltic Sea,
which is plagued by eutrophication problems, and most EU countries in northern parts of continental Europe
(Austria, Denmark, Germany, and the Netherlands - though not Sweden) have classified their whole
territories as sensitive.

The directive does allow for significant exceptions for towns with populations less than 10,000 in
cases when sewers would produce no environmental benefit or would involve excessive cost 27. The extent to
which those exemptions are agreed will make an enormous difference to the costs.

Collecting and treating urban wastewater brings clear benefits both to the population and to the
ecosystem. Poland would have made much of the investments whether or not the Urban Wastewater

26 1 p.e. is defined as a discharge of 60 g of BOD5 per day.
27 Article 3 of the Urban Wastewater Treatment Directive (91/271/EEC) states that "For urban wastewater discharging into

receiving waters which are considered 'sensitive areas'..., Member States shall ensure that collection system are provided ... for
agglomerations of more than 10,000 p.e. Where the establishment of a collecting system is not justified either because it would
produce no environmental benefit or because it would involve excessive cost, individual systems or other appropriate systems
which achieve the same level of environmental protection shall be used."
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Treatment Directive existed. The need to comply with the directive probably accelerates the investment
program, particularly in smaller towns, and dictates the level of treatmnent that must be achieved. In some
cases, it does, however, require investment that Polish cities may not have made.

The issue of accelerated investment in rural areas is important. As section 3.6.6 shows, the
country's currently highly rural population is expected to become more urban over the next decade or so.
It is important that rural towns do not invest in expensive wastewater infrastructure that future
populations do not need and cannot pay for.

Costs of Compliance with the Urban Wastewater Directive

As in the case of air pollution, there are different ways of measuring the cost of complying with EU
water quality directives, depending upon how the requirements are interpreted in Poland. Again, the
approach here takes the current state of Poland's water and sanitation infrastructure, and estimates the cost for
Poland to comply with all of the requirements of the urban wastewater directiv'8.

Costs of Building Sewers

Extending the sewer networks and constructing sewers in smaller towns and villages as required by
the directive will be extremely expensive - probably the most expensive area of compliance with the
environmental acquis. According to 1997 statistics from the Central Statistical Office (GUS), the current
situation with respect to sewer coverage in Poland is:

* Of the 24 million people living in municipalities, about 4 million have no sewerconnection.
Thirty-three of these municipalities have no sewer system at all.

* About 15 million people live in rural areas, few of whom have sewer connections.

The Government of Poland and the Commission have not yet established what proportion of the rural
population lives in villages that would be classified as agglomerations with a population of more than 2,000
p.e. under the terns of the directive. Nor have they established what proportion of the villages between 2,000
and 10,000 p.e. may be exempted from constructing sewer systems on the grounds of no environmental
benefit or excessive costs. However, for these calculations, we assume that all of the population in the
municipalities above 10,000 must have sewer connections. We then calculate the costs of various alternatives
of how many smaller towns must comply and how much of the rural population is defined as living in
agglomerations of more than 2,000 p.e.. Using a figure of $1,059 per person covered as the average cost of
installing sewer networks and connections, and $425 of expanding existing interceptors, based on recent
detailed studies in other parts of Central Europe, we derive the following costs for sewer needs:

Cost of new sewers and interceptors
(S million)

If all towns below 10,000 are exempted $4,041
If all towns above 5,000 must have sewers, and 25% the rural $7,464
population lives in communities that must have sewers
If all towns above 5,000 must have sewers, and 40% of the rural $9,802
population lives in communities that must have sewers

28 Data in this section are based on a Central Statistical Office database of 844 municipalities with a combined population of
24 million inhabitants. Around half of the towns are larger than 10,000. All but 18 have more than 2,000 inhabitants. We
consider the rural population to be all inhabitapts of towns below 5,000 inhabitants and all of the population that do not live in
municipalities. Investment cost data are taken from Aquafin, Belgium, 1998 Operational costs are based on data from Somlyody
and Shanahan, 1998
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On this basis, the costs of meeting the sewer provisions of the directive would be about$4 billion in
towns above 10,000, if Poland and the Commission were to agree that there was either excessive cost or no
environmental benefit from connecting towns below that size. This, though theoretically possible, seems
unlikely. If sewers are considered necessary for all towns above 5,000 and for 25% of the rural population,
the costs will rise to $7.5 billion. We have taken this figure for the low cost scenario. If, however, 40% of
the rural population must have sewer, the costs will be $9.8 billion.

The large difference in investment requirements based on how a directive is interpreted highlights an
area where the decisions made during negotiations will have a major impact on the costs of compliance. It
also indicates the need more detailed analysis of the rural populations. The negotiating team will need
information on population agglomerations and their current level of connections. It will also need to know
the likely environmental benefits of connecting them to sewers and sewage treatment and the marginal costs
of sewers for different kinds of communities.

Costs of Treating Wastewater

The current situation regarding wastewater treatment is:

* Ninety percent of domestic sewage collected in municipalities is treated, and 56% of that is
subject to biological treatment. Only ten percent, however, receives tertiary treatment.

* 162 municipalities have no wastewater treatment plants, and although most of them are
small, this does include three cities over 100,000 as well as more than fifty towns with
populations of more than 10,000.

* Many existing wastewater treatment plants do not perform up to the standards required
under the directive, and it may be necessary to improve them in various ways.

The cost of treating this collected wastewater depends on the definition of the sensitivity of the
receiving waters. Broadly, if the water is not considered sensitive to eutrophication, secondary treatment will
be acceptable. Sensitive waters (which may include the whole territory of Poland) will need to be treated to
tertiary standards. Table 3.3 outlines the costs of treatmnent under different scenarios.

Table 3.3: Capital Costs of Wastewater Treatment Needs
($ billion)

Cost of building new Cost of new plant with upgrade
secondary treatment plants to tertiary standards

Towns with populations >25,000 0.2 0.4
equivalent
Towns 5,000-25,000 equivalent 0.4 0.5
Towns < 5,000 equivalent (if 25% of 1.1 1.2
the rural population must comply)

Total 1.7 2.1

Source: Analysis based on data from the Polish Statistical Office, 1997, Aquafn, 1998 and Somlyody and Shanahan,
1998.
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Total Costs of Wastewater Collection and Treatment

We estimate that the total capital costs of complying with the urban wastewater directive for
collection and treatment will be around $9.2 billion in the low cost scenario. That will apply if a large
proportion of Poland's receiving waters is not classified as sensitive toeutrophication, and if only 25% of
the rural population (living in towns below 5,000 inhabitants) is required to collect and treat wastewater.
However, if most water bodies are considered sensitive, and if the rules apply to forty percent of the rural
population, this will push the total costs up to $12.7 billion in the high cost scenario. If the investments
are spread over their expected lifetime, and if operational and maintenance costs are included, this means
annual expenditure of $1.4 - 2.1 billion.

Least Cost Planning in the Water Sector

The cost of meeting EU legislation in the water sector is clearly high. Poland will need to pay
particular attention to planning their compliance strategy, to negotiate realistic timetables and to take
advantage of all potential cost savings.

A key element of any compliance strategy in the water sector is the period over which the
investments have to be made. This should be realistic and take into account physical, political and
financial feasibility of the plan. A longer transition period will be far easier to afford. The investments
will bring benefits in terms of improved water and sanitation services, cleaner and healthier river and
coastal waters, but the benefits come mostly from installing infrastructure in the larger cities. Once the
large cities have proper infrastructure, the marginal benefits from treating wastewater from smaller towns
decline sharply.

Delaying the investments in small towns for a reasonable length of time has two advantages.
First, to take advantage of Poland's rapidly rising incomes. The population will be better able to afford,
and more willing to pay for these investments when their income has grown. Second, to allow local
authorities to see how rural settlement patterns develop over the next decade or so before making
investments. The population is currently highly rural in comparison with EU member states and significant
rural - urban migration is expected. The bulk of the costs comes from connecting small towns and villages to
sewer and wastewater treatment plants. Therefore, building infrastructure to serve current rural populations
could, if the rural populations decline considerably, lead to significant wasted expenditure and burden
remaining rural citizens with excessive operational costs. Delaying the investments in rural areas could
reduce that risk.

The case for an extended transitional period will be immeasurably stronger if the country has
developed and is implementing a clear strategy designed to ensure compliance with the requirements by
some target date. Such a strategy would need to identify the expenditures required to upgrade or extend
existing infrastructure. It would also have to indicate the mechanisms by which the larger investments
would be financed -- both in terms of sources of funds and the generation of the revenues required to
operate the facilities and repay loans. The strategy would need to show that Poland has taken all
reasonable measures to reduce investment needs by implementing sound policies to promote sector
efficiency and by taking advantage of factors such as economies of scale. The strategy would be
strengthened if Poland can show that it will invest strategically in order to get the greatest environmental
benefits at the early stages of the transition. In addition, it would gain credibility if it included
compliance targets for the interim period so that the government, the Polish population and the European
Union can track progress towards these interim targets.
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This paper now turns to analyze the impact on investment costs of increasing sector efficiency
and then moves to a discussion of using water quality goals to make strategic investments that maximize
environmental benefits. These water quality goals could be used as a basis for setting interim compliance
targets.

Applying Efficient Sector Policies

The cost of providing water and sanitation services can vary enormously depending on how the
sector is managed. Poland will need to demonstrate that the country is taking all reasonable measures to
manage the sector efficiently if it argues for a long transition period on grounds of cost. In addition, the
government should plan to set clear and strict eligibility criteria for all government, EU or other grants or
concessional finance, to ensure that they only help municipalities and utilities that are exploiting potential
savings and adopting good management practices.

Various issues need to be taken into account to realize potential cost savings:

Economies of scale for wastewater treatment plants. Recent studies in the Czech Republic
indicate that biological treatment of wastewater is five times more expensive per person
equivalent (p.e.) in a plant with capacity of 2,000-5,000 p.e. than it is in a plant of 100,000
p.e. Wastewater treatment with N and P removal is four times more expensive in the smaller
plant. Clearly, therefore, it will be cheaper for small closely located municipalities to build a
large plant to handle their wastewater. The high cost of sewers, however, offsets these
savings if communities are widely spacecf9.

Good utility management. Many utilities are plagued with problems inherited from past
poor management practices. Issues such as leaking pipes, excess staffing (staff per thousand
connections, for example), inaccurate client records, poor systems for billing and collecting
water charges often cause problems in Polish water utilities. Per capita consumption appears
to be high in comparison with western Europe, although whether this is because of
inadequate information on domestic use or because of wastage is unclear. In either case,
bringing demand down to more reasonable levels will be important for achieving efficient
utility management. The losses incurred affect a utility's ability to cover the costs of
operating its investments, as well as to invest in future assets. It will be useful if the
government can indicate its seriousness in improving this situation and show progress made
in tackling the issue.

Setting prices that reflect the cost of doing business This is enormously important to
investment planning because it affects consumption. The investment costs described above
are calculated on the basis of 1991 consumption levels in Poland. If we take industrial and
household consumption levels closer to the EU average, the investment needs fall by 40-
60%, depending on the type of treatment chosed0 . Much of this cost saving arises because
many cities have existing wastewater treatment plants which can cope with the lower levels
of discharge, but need to be expanded if they are required to handle increased volume. This
indicates the importance of taking expected discharges into account when planning
individual investments. It also indicates the importance of using existing plants where
possible.

29 Aquafin, 1998. Data from Somlyody and Shanahan 1998 show that the total annualized costs per m3 of secondary or
tertiaiy treatment technology fall by around 30% if plant capacity increases from 2,000 p.e. to 10,000 p.e. and by around 40% if
capacity increases from 10,000 to 100,000 p.e.
30 This assumes household consumption falls by half and industrial consumption by 25% from 1991 levels.
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Investing Strategically - The Case of the Upper Odra River Basin

As mentioned above, EU environmental legislation contains a tension between directives that set
desired environmental quality and those that set specific standards for discharges or pollution control
technology. In the area of municipal wastewater this tension is particularly marked. For a number of
reasons, both Polish and EU legislation set emission standards, especially for municipal wastewater treatment
plants, which are far stricter than would be necessary to meet local environmental quality standards for most
pollutants in all but a small number of segments of the main Polish rivers.

This tension can be used to set priorities for making investments in the long transitional period that
will be required. Meeting or partially meeting water quality objectives in Polish legislation and in certain
EU directives would allow the Poles to get most of the benefits of the investments early on, as well as
being a good way to set interim targets.

In the case of pollutants, such as total phosphorus and total nitrogen, where the concem is prompted
by the cumulative level of discharges rather than or, perhaps, in addition to purely local impacts, it may be
appropriate to establish target levels for total emissions. These would provide the basis for developing
national and/or regional strategies to reduce total discharges, taking account of the costs and feasibility of
implementing measures to tackle different types of sources.

To investigate the possibilities of this kind of least cost planning, a team from Warsaw University
of Technology undertook a study for the World Bank in the upper and middle Odra River basin. This
study aimed to test the implications of two approaches for setting interim compliance targets. The first
focuses on the specific emission requirements and determines the number of plants that have to be built.
A sensible implementation strategy under this approach would be to start by building plants that meet the
standards in the largest cities and work down to smaller towns in subsequent stages.

The second approach balances the requirements of the urban wastewater directive with those of
other EU directives as well as Polish legislation. This approach phases investments to achieve desired
gains in water quality in the least cost way. Under this approach, some of the plants built in the interim
period would not necessarily meet the full specifications of the urban wastewater directive, and would
need to be upgraded during subsequent phases of the transition period.

This was a pilot study, which made a series of simplifying assumptions3". It did not estimate the
actual costs of compliance nor did it make specific recommendations for targets. The study rather aimed
to test the validity of the second approach and explore the relative costs.

The study found that an approach based on specific control standards was extremely expensive
relative to the amount of environmental improvement achieved. If the Upper Odra is not defined as a
sensitive area, the Urban Wastewater Directive will require at least secondary treatment on the sixteen
large sources of emissions included in the study area. These are shown as dots on the map in Map 1,
below.

The study found that the least cost solution would achieve almost the same water quality by
building three plants in strategic locations. These are shown as arrows in Map 2. In this least cost
scenario, one of these plants (which treats discharges from Wroclaw) is a high performance plant, with

3' Key assumptions were: that all industrial wastewater sources would meet Best Available Technology emission standards;
that tributaries and water coming from the Czech Republic were treated as point sources of emission; and that the relative
contribution of non point sources of emission would not change.
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tertiary treatment, nitrogen and phosphorous removal and additional filtration of wastewater. This is a
higher standard than is called for by the EU directive for discharges into non-sensitive areas. The other
two plants in the least cost plan treat effluents from Raciborz and Kedzierzyn-Kozle. They are simpler
plants (mechanical biological with chemical precipitation), which do not meet the strict requirements of
the directive during the interim period, but could be relatively easily upgraded at a later stage, when full
compliance is necessary.

The municipal wastewater treatment infrastructure in the least cost solution would cost 41% less
than in the standard driven approach. This does not include the costs of building or expanding sewer
networks. Given that sewers are such a large part of the overall costs of compliance, if they were
included, the difference between the two approaches would be even greater. The study concluded that a
least cost strategy based on water quality objectives for each basin offer great potential for both reducing
compliance costs in the interim period and for accelerating the environmental benefits that would result.

Potential Problems Implementing a Least Cost Plan

Implementing such a plan - which involves building highly sophisticated treatment plants in
some parts of the river basin, simple plants and nothing at all in others -- raises substantial difficulties.
Municipalities are responsible for building and operating the plants, and the municipality interested in and
capable of getting a new wastewater treatment plant may not be the one indicated in the least cost plan.
Similarly, the municipality slated in the least cost plan for a treatment plant may not be willing or able to
make an investment at a certain time. If that municipality does want to build a wastewater treatment
plant, it may not want the type of plant outlined in the plan. The new, larger, voivodships will certainly
facilitate planning on a wider scale, but as their boundaries do not coincide with river basins, such
planning will not be easy.

Implementing a least cost plan in the water sector also raises equity issues. The example of Upper
Odra Basin shown in Map 2 illustrates this. The least cost plan calls for a sophisticated treatment plant,
with higher performance than required, in Wroclaw and for two simple plants which have lower
performance than required in Raciborz and Kedzierzyn-Kozle. However, operating the sophisticated plant
costs more than twice as much per year as running a standard secondary treatment plant called for by the
directive, while running a simple plant costs 40% less. If charges remain at the municipal level, as at
present, there would be significant imbalances between different towns and cities. Under this scenario,
citizens of Wroclaw would have to pay more than the directive requires, those of Raciborz and
Kedzierzyn Kozle would pay less, and the citizens of the other ten municipalities included in the model
would pay nothing additional at all. Wroclaw would be paying so that the others could invest less or not
at all. Clearly, therefore, any policy based on this approach would have to take into account some means
of redistributing the burden among communities in the watershed.

In a system where decision making for wastewater infrastructure is decentralized, it is unlikely
that a pure least cost strategy could ever be implemented in its entirety, but even phasing investments in a
way that is close to such a plan could still generate substantial savings. The role of grant financing from
the National and Voivodship Environment Funds or from the European Union could play a role in
providing incentives for the investments to fit more closely with a least cost plan. They could also
potentially provide a role in equalizing the burden across different communities.

Recommendations

Because changes in the water sector are likely to account for around half of the estimated total costs
of complying with EU environmental legislation, careful planning of compliance strategies is even more



Complying with EU Environmental Legislation 35

important in this sector than it is in others. Done properly, and agreed with all relevant parties, this plan
could generate significant savings over the next fifteen years or so.

Both Poland and the European Union recognize that a long transition period will be necessary to
comply fully with all of the requirements. Interim targets for compliance during that transition period will
help both Poland and the EU monitor progress. The government should focus on the overall objective of the
directives - improving water quality - as a basis for phasing investments over the interim period.

Poland will need to increase effective water sector planning and management on the basis of river
basins rather than administrative boundaries. It will need to work across sectors to reduce emissions from
non-point sources and to enforce legislation on industrial pollution.

The total costs and the possibilities for raising the capital necessary to make the investrnents will be
enormously affected by the way water and wastewater utilities are managed. Prices need to reflect the true
costs of operating the infrastructure, and investments need to be planned for levels of water use and discharge
that reflect such costs.

Furthermore, we recommend that the govemment begin a process of careful planning in each river
basin to set interim water quality targets and to phase investments to meet those targets. This could be based
on the approach tested in the Upper Odra basin. The government could then target its grants and concessional
finance from the EU and from the Environment Funds to the municipalities featured in the least cost plan.
This would provide an incentive for them to act early in the transition period and may reduce incentives for
other municipalities to act earlier.
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Least Cost Solution for Water Quality
Note: For description of treatment alternatives see Section 4.2. tERD 305 I
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CHAPTER 4

PAYING FOR ENVIRONMENTAL INVESTMENTS

Introduction

This paper estimates the investments necessary for the public sector to comply with EU
environmental directives. The costs of financing the investments, as well as the additional cost of
operating and maintaining the resulting plants will, in some way, fall on the Polish population. This will
be either direct -- through higher prices for services such as water and electricity -- or indirect -- through
local or national taxes. This section addresses two issues: where the burden of paying for these
investments will fall under a regime of strict cost recovery; and options for financing the investments.
Again, we do not consider the benefits of the investments, whether in terms of improved service, greater
convenience and/or reduced health impacts, though in some cases these may be considerable.

The Burden of Investments on Households

Methodology

The objective of this analysis is to highlight areas where policy makers will need to develop
mechanisms to protect the poor, because otherwise investments associated with compliance will in some
cases hurt the poor more than other groups. To do this, we analyzed the 1996 household budget survey
(HBS). 32 This analysis takes the estimated annualized costs of complying with the main EU directives
presented in the previous section and calculates price increases for four categories of utility: electricity,
heating, water, and solid waste disposal, assuming that these price increases would come into effect
gradually over the period up to 2015.

The analysis assumes that the utilities recover the full cost of investment and the costs of
operations and maintenance from consumers over the lifetime of the infrastructure. Most utilities at
present do not recover costs in this way. In addition, most utilities have some form of cross-subsidy either
from industrial users to households, from higher to lower income households or from urban to rural
households. This analysis aims, however, to illustrate the total costs to society in the absence of efforts at
redistribution. Once policy makers know the costs and where they fall, they can develop appropriate
transfer mechanisms.

32 The Central Statistical Office (GUS) conducts this survey annually. In 1996, the survey covered a weighted sample of

101,000 individuals or 32,000 households, and was conduced monthly throughout the year. The survey is representative at the
regional level, as well as at the voivodship level for certain large voivodships. The survey is designed as a self-weighting
probability sample, although GUS assigns weights to observations according to socioeconomic group and household size. The
data include imputed values for goods received for free. We ranked the households into deciles according to average per capita
consumption levels, and then compared average expenditure on items whose prices are likely to be affected by environmental
legislation.



40 Poland:

The assumptions for price increases used in this analysis are as follows:

* Electricity. Under the low cost scenario the average real price of electricity for
households would increase by about 6%, whereas under the high cost scenario the real
increase would be about 40%.

* Heating. Both scenarios assume that households heating with gas continue to do so at no
extra cost, whilst those heating with district heat face price increases equal to those for
electricity. To estimate costs for those currently heating with coal, the analysis proceeded
as follows. We calculated the average expenditure on gas or district heating for
households in each decile, and added 10% for gas and 5% for district heat to allow for
the capital costs of conversion. In the high cost scenario, we assume that all households
currently burning coal or solid fuel are required to convert to gas or district heat.
Because of the relative prices of the two heating sources, we assume that 80% of
households convert to gas and 20% to district heating. In the low cost scenario, we
assume that households burning coal in urban areas must use smokeless fuel, which is
60% more expensive. We then compare the cost of using smokeless fuel with that of gas
or district heat on the basis described above. Where switching costs less, we assume that
each household switches. Where it costs more, we assume that they burn smokeless coal.

* Water. The investment needs to meet EU directives are predominantly in rural areas,
because of the current low coverage of wastewater infrastructure. Further, current water
bills paid by rural households are very low - barely PLN 5 per month per household.
Thus this analysis indicates very large increases in expenditure on water and wastewater
for rural households - an increase of 1150% in the low cost scenario and 2121% in the
high cost scenario. The equivalent increases for urban households are 212% in the low
cost scenario and 350% in the high cost scenario.

-- WFaste. Each household will have to pay $ 4.7 per month in the low cost scenario and
$7.5 per month in the high cost scenario to cover the costs of waste disposal.

Figures 4.1 and 4.2 below show the impact of the projected utility price increases on household
expenditures, by comparing current and simulated expenditures on utilities (averaged for each decile of
the distribution of household per capita expenditures). Current expenditures are actual 1996
expenditures, at the 'old' prices. Simulated expenditures are based on 1996 expenditure levels and the
'new' prices. The simulation assumes no price elasticity33. Since no estimate of the income elasticities of
demand for each of these utilities is available, the simulated expenditures reflect the application of those
prices to 1996 total expenditure levels. They should therefore be interpreted as measuring the impact of
an instantaneous price increase, taking place all at once in 1996. Naturally, since the new prices will be
adopted gradually up to 2015, actual demand for each utility will then reflect the (likely substantial)
increase in Polish incomes. Since income elasticities for each of these utilities is likely to be between 0
and 1 for most goods except household heat, expenditure shares will likely be lower than those implied
by the simulated demands. This means that the expenditure amounts will be higher, but will have grown
by less than total expenditures for all utilities except household heating 3.

33 Given the magnitude of the price increases considered, it is very difficult to assign appropriate values to the
relevant price elasticites.
34 Expenditure on utilities as a share of overall expenditure is usually lower for the more affluent deciles. Note
that household heating is an exception to this --- its share of household expenditure increases for richer households.
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Impacts of Price Increases on Household Expenditures

Figures 4.1 and 4.2 show the projected impacts of the price increases on household consumption.
They show that all households will be affected by the price increases resulting from the environmental
investments related to accession. If the increases are passed through to the consumers directly through
utility tariffs, they will have more impact on lower income households than on richer households.

The low cost scenario should be manageable for both urban and rural households. The high cost
scenario may be more difficult, especially for poorer urban households. In this analysis, rural households
will continue to spend less of their overall consumption on utilities, except at the higher incomedeciles.
This may seem surprising given the enormous proportional increase in water prices assumed for rural
households in this analysis. It is explained, however, by two factors. First, in 1996, water accounted for a
very small fraction of rural household expenditure (less than half of one percent), so even a huge
percentage increase has little effect on overall expenditure. Second, heating accounts for a much larger
proportion of household expenditure (11% on average), and most of the costs related to accession fall on
those burning coal - who are predominantly the urban lower income groups.

Figure 4.1: Impact of EU Accession on Urban Household Consumption

Expenditure on Utilities as Proportion of 1996 Total Expenditure:
Urban Households
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Figure 4.2: Impact of EU Accession on Rural Household Consumption

Expenditure on Utilities as Proportion of 1996 Total Expenditure:
Rural Households
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For urban households, the high cost scenario is significantly more regressive than the low cost
scenario. This is in large part because of the additional costs of all households switching from coal
heating rather than staying with smokeless fuel (which is assumed in the low cost scenario when it is
economical for households to do so). This indicates that if cities wish to move aggressively towards
improving air quality by reducing emissions from household fuel, they will need to think of mechanisms
for protecting the poor.

Implications

These findings have far-reaching implications for the design and implementation of policies
designed to comply with EU directives. For urban air pollution, households which currently rely upon
coal for heating will need either to switch to smokeless fuel or to convert to gas or district heating.
Policies designed to achieve these objectives, particularly if they take the form of price increases, are
likely to affect households in most income groups.

The additional costs of burning smokeless fuel rather than regular coal or coke will probably not
be too large a penalty for households in the bottom 40% of the income distribution. For them, the real
burden would come from having to convert to gas or district heat, though it is likely that this would also
represent a large improvement in overall level of heating. Resistance to incurring the added costs of
smokeless fuel will be greatest among household in the top half of the income distribution. However,
such households could greatly reduce any increase in their heating costs by switching to gas or district
heating. This suggests a differentiated strategy, under which all households are required to use smokeless
fuel rather than coal or coke, but richer households are encouraged -- maybe even given incentives -- to
replace their coal stoves and boilers by gas or district heating.

This analysis shows the difficulty of tackling this particular issue - local authorities will have
some hard choices to make. It also highlights the importance of paying particular attention to
distributional impacts in this sector. Local authorities planning air pollution reduction policies for their
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cities will need to pay particular attention to the impacts on different income groups when comparing
policy options for their specific local circumstances.

For the water and wastewater sector, this analysis shows that, under the low cost scenario, if the
investments are spread over the whole time period, the additional costs should not pose too much of a
burden. In the low cost scenario, water and sanitation costs never exceed 5% of 1996 consumption 3. If
incomes rise over the period as expected, and if the utilities improve their operational efficiency, the
water bill should not exceed most households' willingness to pay for the improved service

If, however, the directive is strictly applied in Poland, households might be less willing to pay for
the investments. Under the high cost scenario, expenditure on water exceeds 5% of 1996 consumption for
the bottom 70% of urban households and the bottom 90% of rural households. Even with rising incomes,
and increases in operational efficiency, increases of this magnitude will have to be carefully managed and
mechanisms to protect the poor will be important.

Nevertheless it is essential for water utilities to continue moving towards setting their charges at a
level that covers the full costs of providing water and sanitation services, which is not the case for many
companies at present. It will be important to ensure that utilities start covering their current operating
costs, and that investment plans take into account likely behavioral shifts in response to those prices. The
financial viability of water and sanitation plants will increase the possibility of raising private capital, and,
as discussed above, the impact on consumption of increased prices will affect the needs for investment in
wastewater treatment plants.

It is not easy to strike the right balance between compliance with the standards and public
acceptability while moving to a more efficient system of prices. Municipalities will have to link the speed
of their investment in upgrading water and wastewater utilities with their populations' capacity and
willingness to pay for the costs involved, and should delay making investments if their investments do not
have high marginal environmental benefits. National policies should support municipalities following this
approach. Municipalities will need plans for protecting vulnerable groups and will need to promote public
debate about the likely costs and benefits of the planned investments -- starting at a very early stage.

Financing the Investments

There can be no doubt that compliance with the EU environmental directives will require
substantial investment. Poland will have to find additional resources for environmental investments,
which represents a major challenge not only because of the magnitude of investment involved, but also
because of the underdeveloped nature of local financial markets.

In the past, public funds have dominated financing for investments to reduce water and air
pollution. Public funds (the national budget, municipal budgets, and environmental funds) have. so far
financed between 60% and 70% of the total cost -- see Table 4.1. There is little prospect, however, that the
public sector would be able to finance all the investment needed for compliance with EU requirements. In
the future, private finance will have to take a greater role, either in the form of direct investments or

35 Experience in several countries, including other CEE countries, suggests that when water charges rise above
5% of expenditure, households default on their bills, or switch to other sources. In Hungary, for example, where
charges are already high, several utilities report that whole villages return to using shallow wells rather than pay
high prices for water from the local utility. This leaves utilities with reduced revenue base having to operate plants
well below designed capacity, and thus undermines the financial structure on which the investments were based.
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through local authorities issuing bonds to tap the resources of long term domestic or international capital
markets.

Table 4.1: Financing environmental investment projects by source 1991-1995

Source of Percentage of Total Financing for Environmental Projects
Financing

1991 1992 1993 1994 1995

Environmental funds 40 58 47 41 40
Investors' equity; bank loans 30 20 25 3 1 32
National budget 5 5 7 5 5
Municipal budgets 20 13 16 19 1 8
Foundations and foreign assistance 5 4 5 4 5

Source: "The Market for Financing of Environmental Investment Projects in Poland" produced by USAID (EAPS)
and HIID/C4EP, 1995.

Tapping the Private Sector

Poland has been relatively slow in developing arrangements to mobilize private finance for
infrastructure investments. With some notable exceptions - e.g. the concession of water services in
Gdansk - little progress has been made in privatizing utilities in the key sectors. This will have to change
if the country is to have a reasonable prospect of meeting the EU's requirements. As in the UK and
elsewhere in Western Europe, the costs of complying with EU environmental requirements may turn out
to be a crucial factor in shaping the future structure of the sectors which are most directly affected.

In the power sector the model that seems to be emerging is one in which major new investments
are financed by private investors, while most of the existing capital stock remains in public ownership.
The problem is that most of the investments required, especially to meet the much stricter standards that
have been proposed for large combustion plants, will be incurred in order to reduce emissions of S02
from existing - probably modernized - plants. It seems very unlikely that the power generation
companies which remain in public ownership will be able to raise the necessary finance either from their
own resources or by issuing debt. At a minimum, some kind of mixed ownership may be necessary.
This, in turn, will raise broader questions about the ownership structure and operating arrangements of
the sector as a whole.

Apart from the power sector, most of the investment required -- for improvements in water
supply, sewerage, solid waste, local air pollution - falls within the areas of responsibility of
municipalities. They may face difficulties in borrowing funds for these purposes, as Polish municipalities
are still in the process of learning how to make best use of financial markets and instruments. Currently
their ability to borrow is constrained by a requirement that debt service should not exceed 15% of the
municipality budget and they are not allowed to use municipal revenues as collateral. Most investment
has to be financed out of current revenue or grants from higher level governments and preferential
credits. This tends to makes the municipal budget "operational" in character, focusing on short-term
goals. This then forces municipalities to focus their budget on operational activities and exercises a
healthy discipline. For this reason, and because of the constraints on public investment imposed by
Poland's efforts to meet the Maastricht criteria, municipalities will have to look to the private sector as
their primary source of finance for long-term investments.
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The banking system does not help the situation. Municipal infrastructure gives long term
maturity and relatively low yields while the commercial banks in Poland (and in all transition economies
for that matter) tend to prefer the short-term exposures, lower risk, and higher yields on financial market
transactions. Bigger cities have been most willing and able to issue bonds: more than 70% of total
municipal debt at the end of 1996 was incurred by the 44 biggest cities36. Commercial banks have shown
interest in having municipalities as financial partners and have acquired about 95% of the bonds issued,
but there is still a low interest in municipal bonds from direct or institutional investors.

Small municipalities in rural areas, who will have to make much of the investment, will have to
find creative ways to use the bond markets to raise necessary finance. For example, higher levels of
government could issue bonds at lower interest rates due to their better credit rating and cold use the
proceeds to purchase bonds of small municipalities with lower credit rating or no credit history.
Alternatively, small communities could create bond banks by pooling their smaller long-term loans into a
large issue37.

Many economists have voiced serious concerns that municipal credit markets are underdeveloped
in part because subsidized finance is available, particularly through the environmental funds. Recently,
however, the commercial banking sector has tried to find a niche on the environmental investment market
by providing loans "softened" by interest rate subsidies from environmental funds. In 1997 seven banks
offered such arrangements in cooperation with the National Fund and some Provincial funds38 .

Even if a significant market for municipal bonds develops over the next decade, there are many
potential demands on the investment resources of municipalities. Thus, much of the finance for
investment in water services, district heating or gas networks, and waste disposal will have to be raised
from internal cash generation or private sources. Households and other users will have to finance a large
part of the costs of converting heating systems based on coal.

Financing improvements in water services represents the largest challenge. It is possible to
envisage that a variety of institutional structures will develop which would permit different degrees of
reliance upon private sector finance. Options would include privatization of existing companies under
concession agreements, BOT investments for large treatment facilities, public-private partnerships
involving management or similar contracts, or cooperatives serving small rural communities. However,
there are three essential conditions for success in all cases.

Municipalities must be willing to charge and the public to pay the full cost of providing the
services that companies are expected to provide. Some degree of internal cross-subsidies
will be unavoidable and should cause no problem. But, if the average level of charges does
not reflect the cost of service, then municipalities (or higher levels of government) will finish
up having to foot much of the bill for improving services.

36 The World Bank and Agencja Rozwoju Komunalnego, Poland, Workshop on Financing Municipal Investments, July

1998, workshop materials.
37 Lovei, Magda, "Financing Pollution Abatement: Theory and Practice" World Bank Environmental Economics Series
Paper No. 28, October 1995, p. 13.
38 The World Bank and Agencja Rozwoju Komunalnego, Poland, Workshop on Financing Municipal Investments, July
1998, workshop materials.
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* The cost of private capital is usually more than the cost of municipal borrowing. So, the
advantage of relying upon private finance does not lie in the cost of capital, but in the way in
which that capital is used. Around the world the success of privatization of water and other
infrastructure services has relied upon improvements in operational efficiency and the more
economical use of investment resources. This means that there is little point in involving the
private sector unless the new managers are given real control over operational management
and investment decisions. Water companies have to be run as commercial businesses -

subject, of course, to appropriate regulatory regimes that contain clearly defined objectives
and incentives -- not as sources of privileged employment or as an extension of social and
other policies.

* There are large economies of scale in building and operating water infrastructure. Private
companies will maximize their operational efficiencies by taking advantage of these
economies of scale. Almost all municipal companies are much too small to do this. Further,
it is usually easier to arrange cross-subsidies between different groups of users - e.g. small
rural communities and medium-size towns - within a single company rather via more explicit
mechanisms for redistributing resources. These considerations imply that municipalities
must be pressed to form consortia, each with a minimum population of, say, one million and
a reasonable mixture of types of communities, which would work with the private sector as a
single unit.

Waste collection and disposal is a sphere in which the greater efficiency of private operators has
been repeatedly demonstrated. However, there may be significant resistance to the private development
of new landfills or incinerators for hazardous wastes. Thus, a frequent arrangement is to rely upon a
partnership between one or a group of municipalities and a private operator. The public sector may take
the responsibility for identifying and, even, developing new facilities but brings in the private sector to
manage all of the operations as well as to provide most of the finance required. While such arrangements
need to be monitored carefully, they have generally proved to be the best compromise between public
responsibilities and private operational efficiency.

Using Public Sources of Finance

Although the private sector will play an increasingly important role in financing environmental
investments, public funds, from inside Poland, from the EU and from other sources, will continue to play
a vital role in environmental investments. Their role, however, could be somewhat refocused as it makes
progress towards the goal of facilitating compliance with EU environmental directives.

Poland already has a sophisticated and fairly effective system for allocating preferential finance
to priority environmental projects. Poland established the National Fund for Environmental Protection
and Water Management along with the Provincial, Regional and municipal funds. In 1996 their
combined revenues were just less than $ 1 billion raised from environmental fees, fines for non-
compliance with environmental standards, loan repayment and equity investment. Further, the
ECOFUND, which derives its resources from a debt-for-nature swap, distributes grants totaling about $
30 million annually.

The larger environmental funds are likely to play a very important role in financing the costs of
compliance with EU directives for a number of reasons. First, these funds have built capacity for
evaluation/appraisal of environmental projects. Such capacity is lacking elsewhere in the government.
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Second, foreign assistance, especially EU pre-accession funds, will be allocated through the funds
because they have suitable administrative structure and well-trained staff. Third, and most important, the
funds are in a good position to take strategic decisions regarding sequencing of investments in order to
maximize environmental benefits.

As this report has emphasized, Poland does have opportunities to reduce the costs of compliance
with EU regulations, but implementing the less costly strategies will be tricky. Proper sequencing and
coordination of investments will be crucial for achieving potential cost savings and maximizing
economies of scale. Acting independently, it is hard for municipalities to coordinate their activities across
an entire air or watershed. Furthermore, the benefits of certain projects, especially for air pollution
abatement but also in the case of wastewater treatment facilities, extend over large areas and even beyond
the country's borders.

The environmental funds should think of their preferential finance as a means of directing
investments rather than as a way to soften the financing for all investments. National interim targets and
deadlines should give priority to cost-effective measures to meet the ambient quality targets and should
aim to delay investments which would generate small marginal benefits or have largely transboundary
benefits alone. The environmental funds can support the implementation of such compliance strategies by
bringing in the nation-wide perspective in assessing the relative priority of various proposed investments.
The funds will need to modify their selection criteria to ensure that preferential financing is allocated to
projects that are consistent with the national compliance strategy both with respect to the priority of the
problems they address and with respect to the timing of the particular investment they propose.

The larger environmental funds are well positioned to pool revenues collected in various parts of
the country and channel them to the most urgent projects, thus alleviating the highest environmental risks
first and also spreading the burden of pollution control equitably among the different regions. In addition,
the National Fund has capacity for evaluating the operational efficiency and financial viability of
potential borrowers, for assessing municipalities' willingness to implement cost-recovery mechanisms to
ensure that users are willing and able to pay the increased charges. Thus, it may be advisable to increase
the role of the National Fund relative to that of the Voivod and municipal funds, especially where the
environmental externalities involved have nation-wide or international dimensions.

Role of EU Pre-Accession Funds

Because of the high costs of meeting these directives, the EU plans to make significant sums
available to the ten applicant countries to help them make the necessary investments. In the environment
sector most funds will come from the Instrument for Structural Policies for Pre-Accession (ISPA) which
has allocated more than EUR 100 million per year for seven years for Poland, with about half for
environmental investments. This fund will provide grant financing for up to 85 percent of the public
sector capital costs.

This fund, whilst only a small proportion of the overall financing needs, represents a tremendous
opportunity for the Poland to meet its sectoral and environmental priorities and to relieve the burden of
these investments on households, particularly on lower income groups. The country needs to plan
carefully to make best use of these funds, as there is a significant, and understandable, danger that they
may be used in an ad hoc manner, which would not allow them to realize these benefits.
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Experience with similar EU funds provides some useful lessons for Poland. The Union has a
Cohesion Fund, which allocates money for environmental investment in Spain, Portugal, Greece and
Ireland under similar terms as those planned for ISPA. These resources enabled the poorer countries of
the Union to meet environmental requirements and their national environmental priorities earlier than
would otherwise have been the case, and funded many successful projects. Some investments were,
however, problematic, especially in the early years. The Union's Court of Auditors reviewed the early
experiences and highlighted the following dangers that are relevant for Poland39:

* Some national submissions did not fit national priorities, and, in the case of the wa-ter
sector, were based on short-term needs rather than as part of a national action plan for
each river basin. This is likely to have resulted in a less-than-optimal phasing of
investments.

* Some submissions were groupings of apparently unrelated projects, which were difficult
to implement in a coherent manner.

* Countries tended to prepare a large number of projects that could be implemented
quickly in order to obtain the largest possible amounts of funds in the shortest possible
time, which again resulted in investments that may not have brought greatest
environmental improvements.

e Countries were also tempted to prepare numerous small projects to meet deadlines for
use of funds, even though the projects were not high environmental priorities.

-- High levels of grant appear to have hindered efforts to improve sector efficiency, by
reducing incentives for cost recovery in the water sector, even though the funds require
recovery of operation and maintenance costs. The way in which the grants are
administered provides perverse incentives with respect to the involvement of private
partners in projects and to the operation of the infrastructure once it has been built. This
is because either private sector contributions to capital costs or greater revenues from
fees both reduce the amount of grant that is awarded. 40

* High levels of grant may give an incentive to construct technically complex or overly
dimensioned plants, which are then expensive for local communities to operate and
maintain.

In conclusion, meeting the financing challenge for compliance with EU environmental legislation
will not be an easy task, but it might be facilitated by a well defined and strictly followed least-cost
approach. Poland will need to make efforts to secure the maximum possible financing from all available
sources and to utilize it in a productive cost-effective way.

39 "Special Report No. 1/95 on the cohesion financial instrument together with the Commission's replies."
40 "Special Report No. 3/98 concerning the implementation by the Commission of EU policy and action as
regards water pollution accompanied by the replies of the Commission."



CHAPTER 5

CONCLUSIONS

Poland Will Need To Invest In Its Public Sector Institutions

The role of public agencies will change after Poland joins the Union. Compliance with
environmental directives will require, more than anything else, institutions that can set clear rules, enforce
laws and monitor and report results efficiently and transparently. Enforcement of the rules is key to the
whole endeavor. This conclusion is strengthened because compliance will require such substantial levels
of investment by the public sector, and because of the substantial sums that the Union will make available
to help Poland with these environmental investments. Both the investments and the assistance can make a
considerable difference if used well, but could easily be wasted. The government will need sufficient,
well-trained staff to monitor the accession-related investments if Poland is to make best use of the
investments and of the substantial financial assistance offered.

Specific Interpretations Of The Rules Make A Big Difference To The Costs Of Compliance

The urban wastewater directive provides the clearest example of the importance of different
interpretations of the rules. The directive contains two requirements that must be determined individually
for each member state and that make a big difference to costs - the proportion of small towns and rural
settlements to which the directive applies, and the proportion of the territory that is considered sensitive
to nitrates. In our estimates, the most liberal possible interpretation of the two requirements requires $13
billion less investment than the strictest interpretation. It is quite clear that the lowest estimate is
impossible in practice - many of the mandated investments will bring considerable environmental
benefits - so this interpretation is not included in our "low cost scenario" (see Table 1 of Executive
Summary and Table 3.1 in Chapter 3). Nevertheless, it will be helpful for decision-makers from both the
European Union and the Govemment of Poland to know the financial implications of the various
commitments they make when analyzing the details of the requirements.

Phasing Investments Carefully Over A Realistic Transition Period Will Allow Poland To
Generate Large Environmental Benefits In The Early Stages Of Transition

It will not be possible to comply with some of the investment-intensive directives by the date of
accession, and all parties agree that transition periods will be necessary for some directives. If the
transition periods are planned carefully, it should be possible to phase investments in such a way that a
large part of the local environmental benefits are realized at an early stage in the transition period. This
will require detailed analysis of sector strategies and priorities.
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The Need To Accelerate Investment Programs Should Not Override Efforts To Improve
Sector Efficiency

Good utility planning and management can reduce the costs of providing services substantially.
Poland has made many improvements in this regard, but still has a long way to go. It will be important to
rationalize construction of plants to exploit economies of scale, even if this means multi-municipal plants.
Furthermore, policy-makers should make efforts to avoid municipalities building over-dimensioned or
overly complex plants. This is particularly important in rural or semi-rural areas where large outward
population shifts are anticipated. Improving the operational efficiency of the plants that are built can also
help keep costs at a manageable level. Reducing distribution losses, improving billing and record
keeping, recovering the costs of operating the service will all help make best use of the future
investments. The arrival of substantial amounts of grant finance can be used to help make these
improvements in the highest priority areas, but this needs to be carefully managed, to avoid the danger
that the grants may undermine efforts at improving sector efficiency.

If Planned And Implemented Well, Environmental Accession Should Be Manageable For
Polish Society - Even The Lower Income Groups

The price rises necessary, even under strict cost recovery assumptions, are likely to be
manageable for most households under the low cost scenario used in this analysis. If the rules are
interpreted strictly, investments are not phased strategically, and the some of the EU rules tighten as has
been proposed, the price rises might exceed the willingness or ability of some households to pay. Poorer
households will be worst affected, and Poland would in this case need to develop transfer mechanisms s
to protect lower income groups.
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