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1. INTRODUCTION

1.1. Background

This report presents the results of a study to analyse the eco-industries in the thirteen Candidate
Countries. The study provides a detailed quantitative and qualitative analysis of the turnover and
employment of the sector for 1999. The report is part of a wider study by ECOTEC for DG
Environment, to analyse the EU eco-industries, their employment and export potential.

1.2. Objectives of the Study

One of the main rationales for investigating the eco-industries in the Candidate Countries, is to
gain new insights into the capabilities of Candidate Countries to meet their own environmental
investment requirements, as well as domestic employment associated with the environmental
expenditure. A further objective is to understand the strength of current EU eco-industry exports
into the Candidate Countries, and the likely development of this trade in the medium term.

Specific objectives of this aspect of the wider study are to:

� Determine the size of the eco-industry (in terms of turnover, environmental domain, value
added, employment, export levels) within in each of the 13 Candidate countries and its share
of GDP.

� Determine the level of eco-industry employment in the Candidate Countries, and comparison
with total employment.

� Examine the current relationships between the EU15 eco-industry and the Candidate
Countries.

� Examine the potential impacts on both the EU15 and Candidate Country eco-industries of
Candidate Countries joining the EU.

� Identify the industry structure for sub-sectors of the eco-industries and provide any
qualitative comments about the relative eco-industry strengths of the different countries.

� Identify the main type of environmental technologies, products and services exported from
the Candidate Countries, as well as major export markets.

� Examine the impact of the Candidate Countries’ transposition process of EU environmental
directives, to give insights into the level of required environmental investments and thus a
market for EU eco-industry.
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1.3. Available Data on Environmental Expenditure

The first requirement of the analysis was to collect available data from Candidate Countries on
environmental expenditure. Both National Statistics Offices and Ministries of Environment (or
the appropriate Ministry) were contacted with close liaison with Eurostat and analysis of
Eurostat’s New Cronos Pollution Abatement Control (PAC) data. PAC data is increasingly being
submitted by individual Candidate Countries on a regular basis (e.g. Estonia, Latvia and Poland).
Romania and Malta intend to use this common reporting format from 2002.

The data collection exercise examined the availability of published official statistics in each
Candidate Country. We sought expenditure data for each actor (i.e. public, private and household
sector) and environmental domain. The range of available data across the Candidate Countries
for APC, WWT, WM and Resources Management is given in Annex 1. Details of the individual
data sources are given in each Candidate Country worksheet (see Appendix B1).

Many countries were able to provide expenditure data for 1999, keeping the use of data 'inflation'
to a minimum. This data was divided into capital expenditure (CAPEX) and operating
expenditure (OPEX), and disaggregated by the different environmental domains. Particular data
issues encountered in the study included:

� Most Candidate Countries do not record household expenditure data.

� Some Candidate Countries reported only public (e.g. Slovakia) or private (e.g. Slovenia,
Cyprus) sector data.

� The private sector for all the Candidate Countries, except Latvia and Poland, includes
expenditure by industrial enterprises from major industry sectors such as mining and quarrying,
manufacturing and electricity, gas and water supply. For Turkey, private spending covers only
the manufacturing sector.

� General administration encompasses a wide range of expenditure (but generally not APC,
WWT and WM), which cannot be easily separated (e.g. Turkey).

� WWT sometimes includes remediation and clean up (e.g. Bulgaria).

� There is little data available on the breakdown of clean technology investments (see Box 1
below). All capital investment data in this report therefore comprises of both end-of-pipe and
cleaner technology investments.

� Few Candidate Countries keep detailed records of Resources Management expenditures (see
Annex 1 for details). Latvia was unique in having details for most sub-sectors. Most
Candidate Countries either reported water supply or nature protection costs, seldom both.
Consequently, no attempt has been made to estimate the level of Resources Management
expenditure in the Candidate Countries. However, it might be fairly safe to assume a level of
between 20-30% of total Pollution Management expenditure. This is slightly lower than the

                                                
1 Appendix A contains worksheets for the EU-15 Member States
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ratio in the EU (i.e. 50%) and reflects lower expenditure on water supply, nature protection and
recycled materials collection/recovery.

Box 1: Process integrated/cleaner technologies in the Candidate Countries

All Candidate Countries spend more on traditional end-of-pipe technologies than on process
integrated/cleaner technologies. Spending on cleaner technologies by industry sector in Hungary in
1998 accounted for some 37% of total investments, in Poland 32% (1999), in Estonia (manufacturing
only) for 11% (1998), and in 1998 in Lithuania for 21% of total investments. For comparison, in EU
Member States, cleaner technology investments account for around 35% of capital investments.

The relative importance of different industries varies according to the industry structure in each
respective Candidate Country. Most cleaner technology investments made by Candidate Countries
were in the water sector, air pollution control and waste management. The implementation of the
IPPC Directive is likely to lead to significant additional expenditure on cleaner technologies.
Source: Eurostat (2001)

1.3.1. Estimation methods

In order to have comparable expenditure estimates for the different Candidate Countries,
estimation methods were used to account for all data gaps in the three main domains, for both
public and private sectors. These methods have been kept deliberately simple to maintain the
transparency in the data trail. Rules were used to ensure a consistency of approach to the use of
estimation.  Specifically, it was decided that no gaps would be left for public and private actors2

in the three main domains (APC, WWT, WM).

The following methods were used to fill data gaps:

� No expenditure data was available from the Statistical Office in Malta - this had to be
estimated on the basis of other Candidate Country totals (once data had been inflated to 1999
levels). The average proportion of GDP spent on pollution management expenditure in
Candidate Countries was 1.9%.

� Public or private sector expenditures were estimated for Cyprus, Slovenia and Slovakia using
the ratio between Public and Private environmental expenditure in Poland. The rationale for
this was that Poland represents the largest and most developed market in the Candidate
Countries, and is therefore a benchmark for other countries.

� The average Candidate Country ratios of CAPEX to OPEX across the main Pollution
Management domains (see Table 1) were used to complete data gaps in the Czech Republic

                                                
2 Some countries (e.g. Bulgaria, Romania, Malta) do not break down expenditure accurately into public and private
sectors. In these cases, no split was attempted.
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(private sector opex), Hungary (public sector opex), and Cyprus (public sector for APC and
WM).

� Where expenditure figures referred to data from before 1999, the data was inflated by the
national consumer price index (CPI) to 1999. CPI data was supplied by Eurostat.

Table 1 :  Average CAPEX/OPEX shares used to complete data gaps in the Candidate
Countries

Domain CAPEX
(%)

OPEX
(%)

Air Pollution Control 58 42
Wastewater treatment 57 43
Waste Management 19 81

Pollution Management

General Administration (Public) 44 56
Source: ECOTEC, 2001

1.4. Confidence of the Data

The data collection and analysis has meant that the resulting statistical conclusion represents a
robust, lower bound estimate of Pollution Management eco-industry activity in the Candidate
Countries. By maintaining a high level of consistency in the use of the definition, using available
data from official sources, and keeping the need for estimation calculation to a minimum, the
final data set provides the best available statistical analysis of Candidate Country eco-
industries for 1999.

Confidence in the data is also enhanced, because:

� data for the main Candidate Country markets of Poland, Czech Republic and Hungary is
considered to provide a reliable basis for the subsequent analysis; and,

� data is generally available for either 1999 or 1998, allowing adjustments for price inflation to
be kept to a minimum. Information on the extent of data estimation by Candidate Country is
summarised in Table 2. An overall qualitative assessment by ECOTEC of the confidence
attached to the data is also shown.
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Table 2 : Data Confidence in EU Expenditure Data

% of EU
expenditure

% of data:
non-estimated

Year of data or
whether estimate

Confidence of Data
(high, medium, low)*

Public Private
Bulgaria 100% 1999 1999 High
Cyprus 50% 1999 Est Med
Czech Rep 90% 1999 1999 High
Estonia 100% 1999 1999 High
Hungary 85% 1998 1999 High
Latvia 100% 1999 1999 High
Lithuania 90% 1998 1998 High
Malta 0% Est Est Low
Poland 100% 1998 1999 High
Romania 100% 1999 1999 High
Slovakia 75% 1998 Est Med
Slovenia 50% Est 1998 Med
Turkey 95% 1997 1997 Med
CC-13 Med-High**
Note (*) Medium ranking is 50-75 (**) Calculated on the basis that countries marked ‘High’ represent 67% of total
expenditure

1.4.1. Structure of this report

This report continues as follows:

� Section 2 presents the market size for the Candidate Country eco-industry for 1999.

� Section 3 provides estimates of environmental employment, derived from the environmental
expenditure, as well as comparing these with other study figures.

� Section 4 discusses the future investment and financing requirements of the Candidate
Countries, as well as some insights into likely growth rates.

� Section 5 examines the presence of foreign firms, the various market entry strategies used, as
well as providing insights into trade between Candidate Countries and the EU.

� Section 6 provides conclusions.

Annex 1 – Data availability

Annex 2 – Details of individual Candidate Country market sizes, employment and eco-industries
structures

Annex 3 – Candidate Country References
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2. MARKET SIZE OF THE CANDIDATE COUNTRY ECO-INDUSTRIES

2.1. Introduction, Approach and Data Sources

The size of the market for the Pollution Management eco-industries in the 13 Candidate
Countries has been defined by reference to the capital and operating expenditure on
environmental goods and services3, and defined in relation to the following domains:

� Air pollution Control
� Waste Water Treatment
� Waste Management
� Remediation and Clean up of Soil & Groundwater
� Noise and Vibration Control
� Environmental Monitoring & Instrumentation
� Environmental Research & Development
� General Administration (Public)
� Environmental Management (Private)

The presentation is based upon the information presented in country worksheets, which are
submitted in an accompanying Appendix. These worksheets provide a detailed country by
country analysis of the expenditure data (as well as the employment analysis).

2.2. Total Candidate Country Market for Environmental Goods and Services

The Candidate Country market (defined by the level of Pollution Management expenditure) for
environmental goods and services amounted to 10.3 billion euro (Bn euro) in 1999, equivalent
to around 1.9% of the Candidate Countries total GDP of 550 Bn euro. Table 3 gives
turnover4 details of the eco-industries across the Candidate Countries, whilst Figure 1 shows the
distribution of total expenditure across the Candidate Countries.

Overall, the Polish market, with total expenditure of around 3.8 Bn euro, constitutes almost a
third of the Candidate Country Pollution Management market (in part reflecting Poland's large
size in area and population terms). The Turkish market, with 25% (2.6 Bn euro) of Candidate
Country environmental expenditure, is the next most significant, followed by the Czech Republic
(1.3 Bn euro) and Hungary (1 Bn euro), with 12% and 9% respectively. Romania and Slovakia,

                                                
3 The demand-side approach, of assessing market size using expenditure data, has been chosen because there are
significantly more reliable and robust information sources available than if a supply side approach, assessing market
sizes through survey questionnaires to suppliers of environmental goods and services, had been adopted.
4 Turnover is defined as the sales of eco-industries, based upon the estimated level of environmental expenditure
(demand) for eco-industry product. This overstates the actual level of market transaction because expenditure
includes the value of in-house production and public services
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both at around 0.4 Bn euro, or 4% of the total market, are the only remaining Candidate Country
markets of any significance.

Figure 1 : Turnover of Candidate Country Eco-industries (Pollution Management)

Table 3: Turnover of Candidate Country Eco-industries, 1999

Country Pollution Management
Turnover (M euro)

% of Candidate
Country Market

Bulgaria 200 2
Cyprus 120 1
Czech Republic 1,250 12
Estonia 50 0
Hungary 970 9
Latvia 150 1
Lithuania 50 0
Malta 90 1
Poland 3,840 37
Romania 440 4
Slovakia 420 4
Slovenia 90 1
Turkey 2,610 25
CC-13 10,290 100
Note: Totals may not sum due to rounding.  Zeros are due to rounding.

Table 4 shows that the environmental sector is most significant – with respect to a comparison
with GDP - in Poland (2.6%) and Czech Republic (2.5%). Other countries with high levels of
spend are Slovakia and Latvia (both 2.3%) and Hungary (2.2%).

Pollution Management Market in the Candidate 
Countries, 1999 (10.3 Bn Euro)
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Average per capita expenditure in the Candidate Countries was approximately 66 euro in
1999. Countries with the highest spend per capita were Cyprus, Poland, Czech Republic and

Hungary. Malta has very high per capita spend, however since this was an estimated figure it
may be too large.

Table 4 : Turnover (Bn euro) of Candidate Country Eco-industries, 1999

Country Turnover % GDP % of GDP Turnover Per
Capita (euro)

Data
Confidence

Bulgaria 0.20 2 12 1.7 24 High
Cyprus 0.12 1 10 1.2 154 Med
Czech Rep 1.25 12 50 2.5 122 High
Estonia 0.05 0 5 1.1 35 High
Hungary 0.97 9 45 2.2 97 High
Latvia 0.15 1 6 2.3 63 High
Lithuania 0.05 0 10 0.5 13 High
Malta 0.09 1 5 1.8 231 Low
Poland 3.84 37 146 2.6 99 High
Romania 0.44 4 33 1.3 20 High
Slovakia 0.42 4 18 2.3 79 Med
Slovenia 0.09 1 19 0.5 48 Med
Turkey 2.61 25 173 1.5 40 Med
CC-13 10.3 100 531 1.9 66* Med-High**
Note: Totals may not sum due to rounding.  Zeros are due to rounding. * Excludes Malta since this was estimated
** Calculated on the basis that countries marked ‘High’ represent 67% of total expenditure

2.3. Candidate Country Environmental Expenditure by Domain

Pollution Management expenditure is greatest in two main sectors - waste water treatment
(WWT) and air pollution control (APC). WWT represents 35% and APC 30% of expenditure,
contributing around 3.6 and 3 Bn euro respectively to CC-13 expenditure (Table 5). The next
most important industry, with an expenditure of around 2.1 Bn euro was waste management,
accounting for 21% of Candidate Country expenditure. These three domains account for 86% of
total Candidate Country pollution management expenditure.

The other important area of expenditure was General Administration at 1.3 Bn euro (13%). This
not only reflects the growing importance of public sector staffing in environmental
administration; it also captures other “non-attributable” expenditure which could not be further
broken down (e.g. for Turkey).

Figure 2 shows how expenditure in these three most important domains differs across Candidate
Countries, whilst Table 6 breaks down total pollution management expenditure by both domain
and Candidate Country.
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Table 5 : Candidate Country Pollution Management Expenditure by Environmental
Domain, 1999

Domain M euro %
Air Pollution Control 3,040 30
Wastewater Treatment 3,600 35
Solid Waste Management 2,140 21
Remediation & Clean Up 150 1
Noise & Vibration 30 0
Monitoring Analysis & Assessment 10 0
Environmental R&D 20 0
General Administration (Public) 1,290 13
Environmental Management (Private) nr nr
CC-13 10,290 100
Note: Totals may not sum due to rounding. nr = no record

Figure 2 : Pollution Management Turnover by Candidate Country & Environmental Domain

Pollution Management Expenditure in the Candidate Countries, 1999 (9 Bn Euro)
(for the three main areas of expenditure)
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Table 6 : Candidate Country Pollution Management Expenditure by Candidate Country and Environmental Domain (M euro),
1999

Environmental Domain
Air

Pollution
Control

Wastewater
Treatment

Solid Waste
Management

Remediation
& Clean Up

Noise &
Vibration

Monitoring
Analysis &
Assessment

R&D General
Administration

(Public)

Environmental
Management

(Private)

Total

Bulgaria 90 60 30 nr 0 5 3 3 nr 200
Cyprus 0 60 50 nr 0 0 nr 1 nr 120
Czech Rep. 560 340 320 nr 6 nr 3 17 nr 1,250
Estonia 10 20 10 1 0 nr nr 0 nr 50
Hungary 110 620 180 42 8 nr nr 20 nr 970
Latvia 0 100 10 1 nr 6 nr 23 nr 150
Lithuania 10 30 10 1 nr nr nr 3 nr 50
Malta 30 30 20 nr nr nr 13 nr nr 90
Poland 1,690 1,240 610 95 4 nr nr 210 nr 3,840
Romania 40 230 150 nr nr nr nr 19 nr 440
Slovakia 200 100 110 0 nr nr 2 25 nr 420
Slovenia 30 20 30 8 3 nr nr 2 nr 90
Turkey 270 750 620 1 5 nr nr 968 nr 2,610
CC-13 3,040 3,600 2,140 150 30 10 20 1,290 0 10,290

% 30 35 21 1 0 0 0 13 0 100
Note: nr =  no record. Totals may not sum due to rounding.  Zeros are due to rounding
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2.4. Capital and Operating Expenditure, Investment and Value Added

2.4.1. Capital and Operating Expenditure

Estimates of expenditure have been calculated for annual capital expenditure (CAPEX or gross
fixed capital formation) and operating expenditure (OPEX) by environmental domain (Table 7)
and Candidate Countries (Table 8) respectively.  The lack of available data on the depreciation
of the environmental capital stock has meant that this is not covered by this analysis.

Fifty three percent of total Candidate Country pollution management expenditure is accounted
for by operating costs, and 47% by capital expenditure. OPEX is the largest share of total annual
expenditure in the waste management and contaminated land remediation domains, both of
which involve more labour intensive activities.  The division of expenditure between CAPEX
and OPEX is more equal for wastewater and air pollution control.

Slovakia has the highest proportion of CAPEX:OPEX at 69%, followed by Estonia at 60%.
Countries falling within the 50-60% CAPEX range include: Cyprus, Czech Republic, Poland and
Slovenia. Bulgaria and Romania appear to have very low CAPEX proportions at 25% and 30%
respectively.

Table 7 : Capital and Operating Expenditure by Environmental Sector, in the Candidate
Countries, 1999

Expenditure (M euro) %

Domain Capital Operating Total Capital Operating
Air Pollution Control 1,760 1,280 3,040 58 42
Waste Water Treatment 1,930 1,670 3,600 54 46
Waste Management 440 1,700 2,140 21 79
Remediation and Clean Up 60 90 150 39 61
Noise & Vibration Control 20 10 30 70 30
R&D 0 10 20 5 32
Monitoring Analysis & Assessment 0 10 10 33 67
General administration (public) 570 740 1,300 44 57
Environmental Management  (private) nr nr nr nr nr
CC-13 4,790 5,500 10,290 47 53

Note: Totals may not sum due to rounding. Zeros are due to rounding. nr =  no record
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Table 8: Pollution Management - Capital & Operating Expenditure by Candidate
Country

Expenditure (M euro) %

Capital Operating Total Capital Operating

Bulgaria 50 150 200 25 75
Cyprus 60 60 120 50 50
Czech Rep. 650 600 1,250 52 48
Estonia 30 20 50 60 40
Hungary 400 580 970 41 60
Latvia 60 90 150 40 60
Lithuania 20 30 50 40 60
Malta 40 50 90 44 56
Poland 2,020 1,820 3,840 53 47
Romania 130 310 440 30 70
Slovakia 290 140 420 69 33
Slovenia 50 50 90 56 56
Turkey 990 1,620 2,610 38 62
CC-13 4,790 5,500 10,290 47 53
Note: Totals may not sum due to rounding. Source – Country worksheets

2.4.2. Value Added

The value-added (i.e. the employment contribution to both operational and investment related
costs) by the Pollution Management eco-industries in the Candidate Countries is estimated to
total 4.6 Bn euro (see Table 9), based upon a consideration of the salary costs of labour
employed directly as a result of operating and investment expenditures. This estimate is
conservative, given the exclusion of taxes and profits paid by the industry, but consistent with
the employment analysis.
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Table 9 : Value Added (M euro) of Candidate Country Pollution Management Eco-industries, 1999

Environmental Domain
Air

Pollution
Control

Waste Water
Treatment

Waste
Management

Remediation
& Clean-up

Noise &
Vibration

R & D General
Administration

(Public)

Total % of
Candida

te
Country

Bulgaria 20 30 20 0 0 0 0 70 2
Cyprus 0 20 30 0 0 0 0 60 1
Czech Rep. 170 140 200 0 0 0 10 530 11
Estonia 0 10 10 0 0 0 0 20 1
Hungary 30 310 120 10 0 0 10 490 11
Latvia 0 50 10 0 0 0 10 70 2
Lithuania 0 20 0 0 0 0 0 20 1
Malta 10 10 10 0 0 0 0 40 1
Poland 490 510 370 30 0 0 120 1,530 33
Romania 10 130 90 0 0 0 10 240 5
Slovakia 60 40 50 0 0 0 10 160 3
Slovenia 10 10 20 0 0 0 0 50 1
Turkey 80 380 410 0 0 0 450 1,330 29
Total 890 1,670 1,340 50 10 10 630 4,600 100

% 19 36 29 1 0 0 14 100
Note: Does not include Monitoring & Analysis (only Bulgaria & Latvia) or Private Environmental Management (no responses). Totals may
not sum due to rounding. Zeros are due to rounding.  Note: nr = data not recorded.  Value added in SERIEE is defined as labour costs plus
taxes and profit, less subsidies.  Value added in this table is estimated on the basis of salary costs. These salary costs relate to the labour
employed directly as a consequence of operating and investment expenditure.  No allowance has been made for taxes and profits.
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3. EMPLOYMENT IN CANDIDATE COUNTRIES ECO-INDUSTRIES

3.1. Introduction

This section looks at the current employment levels, derived from 1999 expenditure, for all
thirteen Candidate Countries and across the key environmental domains. Firstly, the direct
employment associated with operating expenditure and capital investment is explored. This is
then complemented by insights into the level of indirect employment - that associated with the
sectors of the economy providing intermediate inputs for the environmental sectors’ production
of environmental goods and services.  Some insights into the impact of trade on employment
levels are given at the end of this section.

Direct employment can be split into:

•  employment on the operation of characteristic activities or the provision of environmental
services. This is calculated from the operating expenditure, and called direct operating
employment; and,

•  employment on the production of environmental goods, or infrastructure to provide
environmental services.  This is calculated from the investment expenditure and called direct
investment employment. Analysis of the employment effects of investment also offers insights
into the level of employment in those sectors of the economy supplying inputs to the
environmental sector – e.g. capital goods, construction etc.

These two elements above constitute the large part of the first round expenditure. The remaining
element is the first round indirect employment due to operating expenditure - i.e. the cost and
provision of electricity needed to run the air emissions scrubbers, or the cost and provision of
specialist chemicals.  While the latter example (speciality chemicals) is clearly environmental,
the former (electricity) cannot be regarded as an environmental activity. Consequently, when
talking of direct employment this third category is excluded. This means that the estimate for
direct employment represents a lower bound.

3.2. Estimation of wage rates for Candidate Countries

Four data sources were used to derive a realistic set of wage rates for Candidate Countries. These
included: Eurostat GDP per capita figures for 1999; estimates of labour costs from national
accounts aggregates held by Eurostat; wage rates for Czech Republic and Lithuania from
Eurostat’s Labour Costs Survey of 1996; and the 3rd Edition of SPONS’ ‘European Construction
Costs Handbook’ (2000), which provides comparative 1999 wage rates for Czech Republic,
Slovakia, Cyprus and Turkey.

Using these sources, all countries were classified into one of five wage bands, as shown in Table
10. The table shows how estimates of national average costs per job (i.e. cost per employed
person) compare to EU averages. The percentage shown was then used to derive estimates of
sectoral wage rates for each Candidate Country, based on 1999 EU wage rates. This procedure
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therefore avoids the need to use inflators, which introduces a bias towards overestimating wage
rates and thus underestimating employment.

Table 10 : Wage rate bands for Candidate Countries (for Full Time Equivalents)

Band Country Groupings Annual Wage
Rates (euro)*

% of Equivalent
EU Wage Rates**

1 Cyprus, Malta, Slovenia 19,250 50
2 Hungary, Poland, Czech Republic 7,700 20
3 Estonia, Slovakia 5,775 15
4 Latvia, Lithuania, Turkey 3,850 10
5 Bulgaria, Romania 1,925 5

Note (*) Annual wage rates derived from average across 8 sectors (i.e. Average Manufacturing; Collection ,
purification & distribution of water; Other business activities; R&D; Electricity, gas, steam and hot water supply;
Manufacture of machinery and equipment; Construction; Real estate, renting, business activities ( for public
administration)). (**) Average EU wage rate for 1999, using the same derivation, was 36,000 euro.

The wage data used to calculate employment levels for the CC-13 are full time equivalent (FTE)
wages, referred to subsequently as ‘jobs’. Since part-time work in general is still very rare in the
Candidate Countries, the estimates give the most likely number of total jobs.

3.2.1. Direct Employment Supported by Operating Expenditure

The total operating expenditure on environmental goods and services in the CC-13 of 5.5 Bn
euro is estimated to support around 460,000 jobs (see Table 11, Table 12, Table 13, Figure 3 and
Figure 4). This accounts for 60% of total Pollution Management related jobs in the Candidate
Countries.

Exactly 50% of these jobs were in the waste management (WM) sector, which had 31% of the
operating expenditure. This high employment ratio reflects the high labour intensity of the WM
sector, notably due to the labour required for waste collection and transport. Wastewater
treatment (WWT) accounted for 25% of direct operating environmental employment (30% of
opex), whilst air pollution control (APC) accounted for 8% of employment (23% of opex).

Around 43% of all direct jobs supported by environmental operating expenditure in the
Candidate Countries were in Turkey (199,000 jobs) – see Table 16. Poland accounted for 84,000
jobs or 18% of the Candidate Country total. The other countries with relatively large
employment levels were Romania, Czech Republic, Hungary and Bulgaria, which account for
15%, 7%, 6% and 5% respectively. Together, these six markets made up 94% of all Candidate
Country operating expenditure-derived employment. All other Candidate Countries accounted
for 2% or less.
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Table 11 : Total Direct Employment in the Candidate Country Pollution Management
Eco-industries, 1999

Direct Employment

Operating
Related

Investment
Related

Total Direct
(Jobs)

%

Air Pollution Control 35,700 97,300 133,000 17
Waste Water Treatment 113,300 124,100 237,400 31
Solid Waste Management 230,500 30,500 261,000 34
Remediation & Clean Up 2,700 2,800 5,500 1
Noise & Vibration 1,300 900 2,200 0
R&D 1,100 100 1,200 0
Environmental Administration (public) 76,500 54,600 131,100 17
Total (Jobs)
          (%)

461,100
60

310,300
40

771,500

Note: Totals may not sum due to rounding. Zeros are due to rounding. This analysis does not take account of
monitoring & analysis or private environmental management expenditures, which are effectively zero.

3.2.2. Direct Employment Supported by Investment

In 1999, investment in environmental goods in the Candidate Countries supported up to a further
(theoretical5) 310,000 jobs. Table 13 shows that around 48% (148,500) of these jobs are related
to investments in capital goods, whilst 46% (143,900) relate to construction activities. The
remaining 18,000 jobs are service-based, which would cover disciplines such as engineering.

Although Candidate Country investments in both APC and WWT are almost even, at around 1.8
Bn euro, investment expenditure on APC is the most important contributor to employment in the
capital goods sector, providing 81,900 jobs (55% of total capital goods). WWT, on the other
hand, produces the most jobs in the construction sector (88,800). Indeed, 62% of all investment
related construction jobs correspond to capital investment in WWT plants and infrastructure (see
Table 13). APC and WWT together account for 71% of investment related employment.

The largest investment related employment is in Poland, accounting for almost 100,000 jobs or
32% of the Candidate Country total (see Table 16). This is followed by Turkey (96,100) and the
Czech Republic (31,600). Together these three markets account for 73% of this employment.

Given the importance of APC in creating jobs in capital goods, it is important to note that APC
investments alone in Poland and Czech Republic account for around 61,800 jobs or 20% of
Candidate Country investment derived employment.

                                                
5 This is because a significant proportion of investment (capital goods) derived jobs are likely to reside outside
Candidate Countries.
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Figure 3 : Direct Employment through Pollution Management Expenditure, 1999

3.2.3. Total Direct Employment by Domain

Figure 4 gives a breakdown of total direct employment both by country and main environmental
domain (i.e. APC, WWT and WM). This shows that amongst the Candidate Countries the
greatest employment in:

� APC is in Poland and the Czech Republic;

� WWT is in Turkey, followed closely behind by Poland and Romania.

� WM employment is in Turkey, with Romania and Poland having equivalent sizes.
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Table 12 : Direct Employment in Candidate Country Pollution Management Eco-industries, 1999

Direct Operating Related Direct Investment Related

Country Air
Pollution
Control

Waste
Water

Treatment

Waste
Management

Other1 Total Air
Pollution
Control

Waste
Water

Treatment

Waste
Management

Other1 Total

Bulgaria 6,800 5,700 8,500 1,400 22,400 1,600 5,900 1,300 100 8,700
Cyprus 0 200 1,500 0 1,700 0 900 200 0 1,100
Czech Rep 4,700 3,800 23,000 1,100 32,600 16,200 12,300 2,600 400 31,600
Estonia 0 500 800 0 1,400 600 800 200 600 2,200
Hungary 700 15,200 12,900 1,100 29,900 3,400 11,900 1,600 2,500 19,400
Latvia 0 4,800 2,100 1,500 8,500 300 4,200 200 1,100 5,700
Lithuania 100 1,500 600 100 2,400 400 1,400 200 200 2,200
Malta 100 200 500 200 1,000 300 400 100 100 800
Poland 15,200 14,000 39,500 14,900 83,800 45,600 43,900 7,400 1,100 97,900
Romania 1,400 27,500 39,700 2,100 70,700 4,900 12,000 6,200 2,000 25,100
Slovakia 1,400 1,500 3,200 200 6,400 9,200 2,600 5,000 1,600 18,400
Slovenia 0 200 800 0 1,100 500 100 100 200 1,000
Turkey 5,100 38,000 97,500 58,700 199,100 14,300 27,800 5,400 48,700 96,100
Total (Jobs) 35,700 113,300 230,500 81,600 461,100 97,300 124,100 30,500 58,400 310,300

(%) 8 25 50 18 100 31 40 10 19 100
Totals may not sum due to rounding.  Zeros are due to rounding. 1= ‘Other’ includes all employment in other domains. This analysis does not take account of monitoring
& analysis or private environmental management expenditures, which are effectively zero.
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Table 13 : Direct Employment Generated by Capital Expenditure in Candidate Countries Eco-industries, 1999

Total Capital Expenditure in Supporting Sectors Employment in Supporting Sectors

Expenditure Expenditure Capital
Goods

Construction Services Capital
Goods

Construction Services Total
Jobs

%

(M euro) (M euro) M euro M euro M euro Jobs Jobs Jobs

Air Pollution Control 3,040 1,760 1,490 260 0 81,900 15,400 0 97,300 31

Waste Water Treatment 3,600 1,930 390 1,350 190 23,800 88,800 11,500 124,100 40

Waste Management 2,140 440 270 130 40 18,000 9,600 2,900 30,500 10

Remediation & Clean Up 150 60 30 30 0 1,500 1,300 0 2,800 1

Noise & Vibration 30 20 10 10 0 400 500 0 900 0

R&D 20 0 0 0 0 100 0 0 100 0

Environmental Administration 1,300 570 250 290 40 22,800 28,200 3,600 54,600 18

Total 10,290 4,790 2,440 2,070 280 148,500 143,900 18,000 310,300 100
(%) 48 46 6

Totals may not sum due to rounding.  Zeros are due to rounding.. This analysis does not take account of monitoring & analysis or private environmental management
expenditures, which are effectively zero.
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Figure 4 : Direct Employment by Candidate Country and Domain, 1999

3.3. Total Direct Employment Supported by Pollution Management Expenditure

Total direct environmental employment, due to Pollution Management operating expenditure and
investments totals around 770,000 jobs in the CC-13. Around 630,000 jobs (82%) is related to
the provision of APC, WWT and WM.  Table 14 shows the contribution (certainly for operating
expenditure) of the total direct environmental employment to the labour markets in the Candidate
Countries. Countries where direct operating related employment is above the Candidate Country
average percentage of national employment (i.e. 0.7%) include Latvia and Turkey (0.9%).
Bulgaria, Czech Republic and Hungary all have 0.7%, whilst Poland and Romania have 0.6%.

Direct Employment in 1999 (by Country and Domain)

0
20
40
60
80

100
120

Bulg
ari

a

Cyp
rus

Czec
h R

ep

Esto
nia

Hun
ga

ry
Latv

ia

Lith
ua

nia
Malt

a

Pola
nd

Rom
an

ia

Slov
ak

ia

Slov
en

ia

Turk
ey

Thousand Jobs

Air Pollution Control Waste Water Treatment Waste Management



Analysis of the Size and Employment of the Eco-industries in the Candidate Countries

ECOTEC Research and Consulting Ltd
22

Table 14 : Total Direct Employment in Candidate Country Eco-industries, 1999

Employment in Environmental Domains National
Employment

Environmental Employment as
% of National Employment

Country Total Direct
Opex

Total Direct
Opex + Capex

% 1999
(millions)

Direct
Operating

Total Direct
Opex + Capex

Bulgaria 22,400 31,200 4 3 0.7 1.0
Cyprus 1,700 2,900 0 0.3 0.6 1.0
Czech Republic 32,600 64,100 8 5 0.7 1.3
Estonia 1,400 3,600 0 1 0.1 0.4
Hungary 29,900 49,400 6 4 0.7 1.2
Latvia 8,500 14,200 2 1 0.9 1.4
Lithuania 2,400 4,600 1 1 0.2 0.5
Malta 1,000 1,800 0 0.1 1.0 1.8
Poland 83,800 181,700 24 15 0.6 1.2
Romania 70,700 95,800 12 11 0.6 0.9
Slovakia 6,400 24,800 3 2 0.3 1.2
Slovenia 1,100 2,100 0 1 0.1 0.2
Turkey 199,100 295,300 38 22 0.9 1.3
CC-13 (Jobs) 461,100 771,500 100 65 0.7 1.2
Totals may not sum due to rounding.  Zeros are due to rounding.   
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3.4. Indirect Employment Impact due to Environmental Expenditure

Jobs related to the provision of intermediate inputs for operating expenditure are not included in
direct employment. The expenditure in the environmental sector also leads to investment in other
sectors, e.g. construction, services, intermediate goods, through the environmental industries’
purchases from these other sectors of the economy. Employment is also supported by the
spending of wages earned by those in direct employment. Environmental expenditure therefore
leads not only to jobs created explicitly within the environmental sector, but also indirectly in
other economic sectors. In addition, these other sectors of the economy will also purchase goods
and services, which in turn leads to a further flow of money and creation of jobs. The sum of
these steps gives the total GDP contribution and employment contribution of the sector to the
economy and labour market respectively.

Direct employment estimates therefore lead to a lower bound estimate of the number of people
employed in the environmental sector in the Candidate Countries. A model was developed in the
1997 Study of EU Eco-industries to estimate the level of indirect employment in the EU. The
model assesses the indirect effect of expenditure on expenditure and employment, estimating
employment multipliers - defined as the total direct and indirect employment divided by the
direct operating employment. Using this model, some 210,000 additional jobs are supported by
indirect operating (but first round) expenditure from pollution management (see Table 15). An
upper-bound estimate could therefore include this figure to give a total of around 1m jobs across
the Candidate Countries from pollution management expenditure.

Table 15 : Total Employment in the Candidate Country Pollution Management Eco-
industries, 1999

Direct Jobs Indirect Jobs

Operating
Related

Investment
Related

Operating
Related

Total
Jobs

Air Pollution Control 35,700 97,300 59,700 192,700
Waste Water Treatment 113,300 124,100 71,400 308,800
Solid Waste Management 230,500 30,500 46,200 307,200
Remediation & Clean Up 2,700 2,800 3,000 8,500
Noise & Vibration 1,300 900 200 2,400
R&D 1,100 100 100 1,300
Environmental Administration (public) 76,500 54,600 29,600 160,700
Total (Jobs)
          (%)

461,100
47

310,300
32

210,300
21

981,700
100

Note: Totals may not sum due to rounding. Zeros are due to rounding. This analysis does not take account of
monitoring & analysis or private environmental management expenditures, which are effectively zero.
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Including indirect employment means that Poland has around 185,000 environment related jobs
(33% of the Candidate Countries), followed by Turkey (160,000), Czech Republic (94,000) and

Hungary (51,000).

3.5. Leakage of Investment-related Direct Employment in the Candidate Countries

Since the employment estimates are derived from environmental expenditure data within each
Candidate Country, the results do not take account of trade flows, and the resulting impact on
jobs.

It is uncertain to what extent the investment expenditure in the Candidate Countries generates
employment within the Candidate Countries, as opposed to within those eco-industry markets
that supply the Candidate Countries with environmental technologies. However, if we assume, at
the CC-13 level, that the Candidate Countries are net importers (by value) of environmental
goods, the use of the estimated level of environmental employment is likely to represent an over-
estimate of employment. This is because more expenditure ‘leaks’ out in the form of imports
than is made up for by ‘injections’ in the form of exports.

The Czech Republic is one country for which there is fairly reliable information on the domestic
equipment supply side. The Czech Republic has a very good domestic capability in the
production of equipment, much stronger than most other Candidate Countries. US Government
market research from 1999 provides a rough (ex-ante) estimate of local demand for APC
equipment of around 160 M euro and local production of about 56 M euro in 1999. Net import of
APC equipment was therefore around 100 M euro. Given ECOTEC’s 1999 estimate of Czech
APC market size of 560 M euro, this means that of the 16,200 investment derived jobs in APC,
around 82% were domestically generated, whereas about 100 M euro was ‘leaked’ and generated
jobs in other countries (such as Austria and Germany). This illustrates the possible order of
magnitude of leakage in a country with a prominent eco-industry. The effects in other countries
could well be much greater.

Further insights into the presence of foreign firms in the Candidate Countries, and their impact
on Candidate Country eco-industries, are given in Section 5. This section also examines the flow
of trade between the EU-15 and the CC-13. The section below compares other estimates of
employment with those derived in this current study.
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Table 16 : Total Employment in Candidate Country Eco-industries, 1999

Direct Employment Indirect Employment Total Employment
Operating Related Investment Related

Country Jobs % Jobs % Jobs % Jobs %
Bulgaria 22,400 5 8,700 3 17,100 8 48,200 5
Cyprus 1,700 0 1,100 0 500 0 3,300 0
Czech Republic 32,600 7 31,600 10 15,200 7 79,400 8
Estonia 1,400 0 2,200 1 600 0 4,200 0
Hungary 29,900 6 2,200 6 500 7 63,100 6
Latvia 8,500 2 800 2 13,800 2 18,400 2
Lithuania 2,400 1 19,400 1 4,200 1 6,000 1
Malta 1,000 0 5,700 0 1,400 0 2,300 0
Poland 83,800 18 97,900 32 49,800 24 231,500 24
Romania 70,700 15 25,100 8 28,400 14 124,200 13
Slovakia 6,400 1 18,400 6 400 2 28,900 3
Slovenia 1,100 0 1,000 0 4,100 0 2,500 0
Turkey 199,100 43 96,100 31 74,300 35 369,500 38
CC-13 (Jobs) 461,100 100 310,300 100 210,300 100 981,700 100
Totals may not sum due to rounding.  Zeros are due to rounding.   
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3.6. Other Estimates of Employment

Information on employment in Candidate Country eco-industries is limited and, like
the EU-15, there is no common approach used by Candidate Countries in analysing
the environmental sector. However, information gathered by ECOTEC and in-country
experts demonstrates that for many Candidate Countries the employment data is fairly
robust (see examples below). Annex 2 gives more detailed coverage within individual
Candidate Countries.

Poland – direct operating employment for WWT and WM is estimated by ECOTEC
at around 53,500 for 1999. This compares to 55,000, as determined by a 1998 study.

Czech Republic – direct employment for the pollution management sector (which
includes capital related jobs) is estimated by ECOTEC at 64,200 for 1999. This
compares to an estimate of total employment in the eco-industry supply side of 81,000
in 1998.

Hungary – ECOTEC estimate that total direct employment estimate is 49,300 in
1999. The only information available estimates that around 4,400 people were
employed in ‘environmental management’ activities across various economic sectors
in 2000. This includes 500 people in water supply, and others employed in mining and
quarrying and manufacturing. ECOTEC estimate that operational employment in the
wastewater treatment sector is around 15,000.

Bulgaria –ECOTEC’s direct employment estimate is 31,100 (rising to 48,000 if first
round indirect employment is included). This compares to an estimate of 150,000 or
8% of total employment. ECOTEC estimate that employment (opex and capex) in the
wastewater treatment sector is 11,600. This compares to 31,000 jobs in wastewater
treatment from an in country study.

Romania - In 1999, employment in the provision of environmental goods and
services account for approximately 129,000 jobs in energy and water supply, 58,000
in water resource management and 5,000 in waste and recycling. ECOTEC estimate
that total direct employment in 1999 is 95,800, of which 39,500 is due to opex and
capex in wastewater treatment and 39,700 in operational related activities in waste
management (excluding recycling).

Slovakia – ECOTEC estimate that total direct employment in 1999 was 24,800, of
which investment related employment was 18,400 (74% of the total). This latter
figure compares well to the 16,500 jobs in 1994 for the environmental (supply side)
industry, especially when some employment ‘leakage’ is taken into account.

Cyprus – the Cyprus Statistics Office’s 2000 census of NACE 90 (sewage and waste
sectors) shows that they employ around 1,200 people – 0.4% of the labour force. This
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compares to ECOTEC’s estimate for the same two sectors of 1,700 direct opex-
related jobs in 1999.

Lithuania - employment in the WWT and WM sectors was apparently 15,000 in
2000. This compares to 2,100 (direct operational employment) for 1999 by ECOTEC
for the same sectors.

Latvia – ECOTEC estimate that total employment (direct and indirect) in 1999 was
14,200. This compares to the 67,500 jobs (6.5 % of national employment) estimated
by other sources. Interestingly, Latvian data suggests that there are 6,000 jobs in the
water supply side. This compares well to the 4,800 direct operating jobs estimate by
ECOTEC for the WWT sector – assuming both sectors have roughly equivalent
employment.
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4. FUTURE ENVIRONMENTAL PROTECTION EXPENDITURE IN THE
CANDIDATE COUNTRIES &  IMPACTS ON GROWTH

4.1. Future Financing Requirements of Candidate Countries

Estimates of the costs of compliance with the acquis communautaire for Candidate
Countries have been prepared by the European Commission6. They fall within a
narrower range than previous estimates presented in 1998. However, operational and
maintenance costs are higher than previously thought. The new acquis adopted in
2000 and expected in 2001 will further add to these investment needs.

It is estimated that Candidate Countries will need to spend on average between 2
and 3% of GDP in the coming years for full implementation. These investment
needs differ considerably between countries; recent work by the World Bank
estimates that the proportion of GDP needed, for example, ranges between 2% for the
Czech Republic and 11% for Bulgaria. According to the Commission
Communication, investment expenditure in the Candidate Countries currently ranges
between 0.6 and 3% of GDP. This concurs with the analysis in this study.

Using the latest figures from the European Commission, Table 17 shows the
estimated time it would take to achieve compliance based on 1999 expenditure levels.
These figures will represent an upper-bound estimate, since Pollution Management
eco-industries turnover does not include expenditure relating to drinking water supply
(something which is included in the compliance costs category).

It is encouraging to see that Poland, Czech Republic and Hungary all show
compliance in less than 10 years. The compliance time estimate of 88 years for
Estonia and 50 years for Romania highlights the possibility of error in the eco-
industry turnover data for some countries. Of course, compliance times are subject to
choices by the Candidate Countries, for example as to the level of expenditure in
future years. However, Table 17 does highlight the vast amount of investment that is
required in most countries before they will achieve compliance with the acquis.

This is further analysed in Table 18, which shows the annual level of pollution
management expenditure, and resulting share of GDP, required by each Candidate
Country, if they are to achieve compliance in the average time of 8 years. This clearly
shows that countries such as Bulgaria, Estonia and Romania will need to dramatically
increased their share of GDP spent on environmental expenditures, up to between 8-
11%.

                                                
6 European Commission Communication (2001), The Challenge of Environmental Financing in the
Candidate Countries.
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Table 17 Compliance Costs Forecasts for Candidate Countries

Country Turnover
(M euro, 1999)

Compliance
Cost (M euro)

1999 as %
of total

Compliance time,
based on 1999

expenditure (Years)
Bulgaria 200 8,610 2 43
Cyprus 120 1,086 11 9
Czech Rep 1,250 8,000 16 7
Estonia 50 4,406 1 88
Hungary 970 7,059 14 7
Latvia 150 1,920 8 13
Lithuania 50 1,600 3 32
Malta 90 130 69 2
Poland 3,840 32,450 12 9
Romania 440 22,000 2 50
Slovakia 420 4,809 9 12
Slovenia 90 2,430 4 27
Turkey 2,610 n/a n/a n/a
CC-13 10,300 94,500 12* 8*
Note:  Compliance cost estimates include the cost of meeting the requirements for drinking water
supply, whereas turnover estimates do not. For compliance cost a mid-point has been taken where a
range was presented.(*) Figure derived from total Turnover and Compliance Costs excluding Turkey.

Table 18 : Estimated share of GDP to achieve compliance in 8 years

 Country Turnover
(Bn euro)

GDP
(Bn euro)

% of
GDP

Cost/year if
compliance in

8 years
 (Bn euro)

% of GDP
 required

% of GDP
Increase over

1999 levels

Bulgaria 0.20 12 1.7 1.1 9 +7.3
Cyprus 0.12 10 1.2 0.1 1 -0.2
Czech Rep 1.25 50 2.5 1.0 2 -0.5
Estonia 0.05 5 1.1 0.6 11 +9.9
Hungary 0.97 45 2.2 0.9 2 -0.2
Latvia 0.15 6 2.3 0.2 4 +1.7
Lithuania 0.05 10 0.5 0.2 2 +1.5
Malta 0.09 5 1.8 -* - -
Poland 3.84 146 2.6 4.1 3 +0.4
Romania 0.44 33 1.3 2.8 8 +6.7
Slovakia 0.42 18 2.3 0.6 3 +0.7
Slovenia 0.09 19 0.5 0.3 2 +1.5
Turkey 2.61 173 1.5 -** - -
CC-13 10.3 531 1.9 11.8 2.2 +0.3
Note: Totals may not sum due to rounding.  Zeros are due to rounding. (*) Excludes Malta since it will
reach compliance within 2 years (**) No data available
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4.2. Financing Plans and Sources in Candidate Countries

The following case studies give an indication of recently published environmental
expenditure plans and sources of funding across various Candidate Countries:

❒❒   According to the National Development Plan (2000-2006), Bulgaria plans to
increase its environmental protection spending from 290 M euro in 2001 to 300 M
euro in 2006. Most of this expenditure will be allocated to air protection, water and
waste management sectors. The greatest part of these costs will be covered by the
private sector (175 M euro/year), followed by ISPA Funds (52 M euro/year),
National Environmental Protection Fund (20-30 M euro/year), state budget (around
10 M euro/year) and loans (8 M euro/year).

❒❒   The Czech Republic plans to allocate about 70% of the total 5 Bn euro planned for
the period 2000 – 2005 to the water protection sector. From the remaining, about
10% will be spent on industrial pollution control and risk management, 10% on
waste management and 5% on air protection. The main sources of funding will be
the private sector followed by local and state budgets, state Environmental Fund and
foreign grants and loans. Public sector expenditure will play an important role in
financing sectors such as drinking water, sewerage; wastewater treatment and waste
management as the responsibility for implementing the related environmental
Directives lay mostly with local municipalities.  The share of environmental related
spending (i.e. water and wastewater, electricity, gas, solid waste disposal and
heating) in the households’ budgets is expected to rise.

❒❒   In Hungary, the budgetary share of air pollution abatement expenditure is expected
to double to 30% in the period 1998-2003, while the share of waste management
expenditure is expected to rise from 10-15% in 1998 to 20% in 2003. Hungary’s
environmental protection expenditure target is 2.2% of GDP by 2002. Achieving
compliance with the acquis will require Hungary to spent about 3-4% of GDP.

❒❒   Latvia’s public sector plans to invest around 70 M euro per year between 2001
and 2003 in the environmental protection sector. The ISPA Fund (20 M euro/year)
will provide most of the finance, state budget (about 15 M euro/year), local
budgets (12 M euro/year), grants (9 M euro/year) and loans (9 M euro/year).

❒❒   Lithuania forecasts to spent around 60 M EURO per year on environmental
protection in the period 2001-2006 (Table 19). In the period 2000-2002, most of the
expenditure will be absorbed by the water supply and wastewater sector followed by
waste management and air protection.
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 Table 19: Forecast of yearly investment needs in Lithuania (M EURO)

2001 2002 2003 2004 2005
Water supply and
wastewater treatment

50 40 38 28 22

Solid waste 19.5 6.4 27 18 17
Air protection - 10 10 10 10

      Source: MoE (2000)

The main sources of funding will be foreign grants (28 M EURO/year) and
revenues from user charges and loans (15 M EURO/year). The state budget will
provide around 10 M EURO/year while the rest will be covered from
environmental funds (approx. 5 M EURO/year) and municipal budgets (1 M
EURO/year).

❒❒   By 2000, Romania’s environmental protection spending relied heavily on EU pre-
accession funds such as ISPA, which contributed to about 75% of total
environmental expenditure. A draft version of the National Programme for the
Adoption of the Acquis submitted to the European Commission in July 2000,
mentioned that environmental expenditure was planned to drop from 251 – 160 M
EURO in the period 2000-2003. Under the National Environment Strategy, the
target for environmental expenditure for the period 2000-2020 is 2-2.5% of GDP.

❒❒   The wastewater management sector may be the largest beneficiary of environmental
funding in Slovenia in the next coming years. Investments in this sector will grow
from 13 M EURO in 2001 to 114 M EURO in 2006. The major source of funding
will be a Wastewater Tax. The contribution of the private sector will be significant in
the first year, although no private funds are expected to be used after that. EU
funding will be important until 2003 after which its importance will diminish. The
state budget is not expected to contribute significantly.

4.3. Drivers of Growth in the Candidate Countries

In general, the main driving force behind each of the Candidate Country markets for
environmental protection is the necessity to implement the requirements of the
environmental acquis. Most Candidate Countries have substantial investment paths
which will need to be followed over the next 10-20 years, and these investment
priorities will greatly affect the eco-industry markets across the Candidate Countries.

Other market drivers include national government policies and private sector interests
(e.g. concessions, Build-Own-Operate contracts, foreign investment into industry
sectors). Due diligence is also an important driver, with state companies due for
privatisation often undergoing environmental audits leading to contaminated land
remediation. Private sector environmental management priorities, particularly
resulting from the IPPC Directive will also lead to increased consultancy services for
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noise, energy monitoring and the implementation of Environmental Management
Systems (EMS).

The importance of international donor agencies (e.g. World Bank), programmes from
the EU (e.g. the ISPA pre-accession funds) and elsewhere (e.g. US Aid), as well as
financial institutions (e.g. EBRD) is also critical to the future funding of
environmental projects. Their important involvement in environmental markets
through the management and provision of funds is already significant, particularly in
the Baltic States region. Here, the close relationship with funding agencies in the
Scandinavian region, has already led to significant EU exports in both technologies
and services, and is expected to continue.

4.4. Market Growth

Environmental expenditure is expected to increase in most of the Candidate
Countries, especially in the investment heavy sectors such as air pollution control, waste
management, wastewater treatment. Compliance with EU Directives such as IPPC,
Drinking water and Landfill Directives will create significant opportunities. However,
the rate of growth will be very dependent on the availability of financial backing,
particularly from donor agencies.
Table 20 demonstrates that environmental expenditure by the public and private
sector has increased during the 1990s in most Candidate Countries. It also shows that
the data gathered from Candidate Countries is quite robust.

A few estimates of annual growth rates have been obtained, including for: the
environmental markets in Poland and Hungary (both +11% per year); the
environmental technology market in Estonia (+6%); and the pollution control
equipment market in Latvia (+4%). The poor availability of expenditure data in
previous years means it is hard to meaningful conclusions about growth rates,
although a fair assessment of average Candidate Country growth is likely to be around
10% per year.
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Table 20: Low end environmental protection expenditure by public and industry*
sector in the period 1992-1999 (M euro).

1992 1993 1994 1995 1996 1997 1998 ECOTEC
1999

Bulgaria 37 88 65 74 70 78 127 200
Cyprus (g) - - - - - - 0.2 120
Czech Republic (a) - 498 778 873 1,028 1,071 881 1,250
Estonia 23 32 63 63 63 50
Hungary (a) 152 300 970
Latvia (c) 27 19 30 43 150
Lithuania 60 50 50
Malta - - - - - - - 90
Poland (c) (d) 402 713 788 998 2,871 3,111 3,989 3,840
Romania 233 282 390 444 518 654 440
Slovakia (e) 153 110 73 72 71 82 420
Slovenia (f) 73 58 78 63 90
Turkey (b) - - - - - 2,463 2,463 2,610
Total 7,695 8,715 10,290
Source: EUROSTAT (2001). Notes below refer only to pre-1999 expenditure
(*) Industrial enterprises from mining and quarrying, manufacturing, electricity, gas and water supply.
(a) Only investments
(b) Private sector in Turkey includes only enterprises from the manufacturing sector. Assumed same
level for 1998
(c) Total business sector
(d) Investments only for 1992-1995. Investments only for the public sector in 1996 and 1997. Total
expenditure for 1998.
(e) Total expenditure by public sector for 1993 and 1994. Public sector investments only 1995 to 1998.
(f) Total environmental expenditure by industry. Decline in expenditure for Slovakia may well be due
to changes in collecting and reporting data over the past years and due to inaccuracies in reporting
data in the past.
(g) Only expenditure by industry

Table 21 gives an indication of the current status of the waste collection and recycling
systems in the Candidate Countries. This shows that there will need to be substantial
growth in composting in order to meet Landfill Directive requirements, as well as
developments in WEEE recycling for the WEEE Directive.
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Table 21: Separate collection & recycling systems in select Candidate Countries

Waste Material BG CR EE HU LV LI PL RO SL SK

Batteries ✔✔ ✔✔ ✔✔ ✔ ✔ ✔✔ ✔ ✔✔ ✔✔

Biodegradables ✔✔ ✔

WEEE ✔ ✔ ✔

Metals ✔ ✔✔ ✔✔ ✔✔ ✔✔ ✔✔ ✔ ✔✔

Oils ✔✔ ✔✔ ✔ ✔✔ ✔ ✔ ✔✔ ✔✔

Packaging ✔✔ ✔✔ ✔✔ ✔✔ ✔ ✔ ✔ ✔

- paper & card ✔✔ ✔✔ ✔✔ ✔✔ ✔✔ ✔✔ ✔ ✔✔ ✔

- glass containers ✔✔ ✔✔ ✔✔ ✔ ✔✔ ✔ ✔ ✔✔ ✔✔

- plastic containers ✔✔ ✔ ✔ ✔ ✔ ✔

Tyres ✔ ✔ ✔ ✔✔ ✔ ✔ ✔ ✔✔ ✔✔

Vehicles ✔✔ ✔ ✔✔ ✔✔ ✔ ✔

Source:  Journal of Sustainable Development (2001) Warmer Bulletin, No 81.
Key: ✔✔  Well-developed systems;  ✔  Partially-developed systems; Blank = No developed systems

4.5. Employment Growth

Employment in the environmental sectors, particularly environmental protection, is
generally increasing at a significant rate. This is principally in response to obligations
regarding new and existing EU regulations such as the IPPC Directive.

Waste management, the construction of new and modernisation of existing water
supply and wastewater treatment systems, and consultancy services are likely to
experience the rates of highest growth in employment, particularly as investment
priorities move away from APC. The installation and operation of new capital plant
across Candidate Countries will create a need for a properly functioning supply side
in consultancy (ecological and engineering), spare parts and general maintenance and
servicing contracts.

The formation of new institutions and the expansion of existing ones are likely to
ensure growth in the environmental public sector.

Other employment rises are expected in the areas of waste minimisation, energy
saving measures, use of alternative energy sources and introduction of environmental
management systems (ISO 14000 and EMAS).
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5. THE CONTRIBUTION OF EU ECO-INDUSTRIES TO THE CANDIDATE
COUNTRIES

5.1. Background

Western firms, particularly those from the EU-15, are major players in the majority of
Candidate Country markets. Examples include: waste management and air pollution
control in Poland; water and wastewater treatment in the Baltic States, Hungary and
Romania; and environmental monitoring and instrumentation across a wide range of
Candidate Countries.

The most active foreign firms in the Candidate Countries are from Germany, France,
Austria, the Netherlands and Scandinavia, although non-EU countries such as USA,
Norway and Switzerland also have a presence in the region (see Table 22).

5.2. Analysis of Eurostat Environmental Trade Codes: EU Exports to the
Candidate Countries

We know the following from trade code analysis:

� Poland is the largest Candidate Country market for EU environmental
technologies, followed by the Czech Republic, Turkey and Hungary.

� Environmental technology exports from the EU to Candidate Countries grew
steadily between 1995 and 1997 (from 225 to 450 M euro). However, these
exports appear to have “levelled out” by 1999, at around 450 M euro. This is due
to a contraction in the exports of APC and “other environmental equipment”,
despite a continued expansion in the other three sectors: waste, environmental
monitoring equipment and water process technologies.

� EU technology exports for 1999 represent around 9% of total capital investment in
the Candidate Countries. However, given that the total volume of environmental
technology trade identified within the trade codes represents a low-end estimate,
the total EU eco-industry contribution to environmental investments in the
Candidate Countries may well be much higher.

� Export volumes to the Candidate Countries were largest in the APC sub-sector.
This is confirmed by the significant capital expenditure on APC within the
Candidate Countries.

� Germany is the leading EU exporter to the Candidate Countries, with 54% of the
market, while other countries show strengths in particular sub-sectors (e.g.
Sweden in water processing, Denmark in waste and the UK in monitoring
equipment).
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Table 22: EU Member States with commercial interests in Candidate Country Environmental Markets
Bulgaria Czech

Republic
Hungary Latvia Lithuania Poland Romania Slovakia Slovenia Turkey

Austria ✔✔ ✔✔ ✔✔ ✔✔ ✔ ✔✔

Belgium* ✔

Denmark ✔ ✔ ✔✔ ✔

Finland ✔ ✔ ✔✔ ✔✔

France ✔ ✔✔ ✔ ✔ ✔✔ ✔✔ ✔ ✔✔

Germany ✔✔ ✔✔ ✔✔ ✔✔ ✔✔ ✔ ✔✔ ✔✔ ✔✔

Greece*
Ireland*
Italy ✔✔ ✔ ✔ ✔✔ ✔✔ ✔

Luxembourg*
Netherlands ✔ ✔✔ ✔ ✔

Portugal*
Spain*
Sweden ✔✔ ✔✔ ✔ ✔✔ ✔✔

United Kingdom ✔ ✔ ✔ ✔

Others – W. europe Switzerland Switzerland Switzerland Norway Switzerland,
Norway

Switzerland,
Norway

Switzerland

Others USA Canada,
USA

USA USA Czech
Republic

Croatia USA

Key: ✔✔✔✔✔✔✔✔   Great commercial interest; ✔  Some commercial interest;   * presence likely to be extremely limited.   
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5.3. Overview of Foreign Presence in the Candidate Countries, including
Market Entry Strategies

The most common strategy used by foreign firms to penetrate the eco-industry
markets in the Candidate countries is by way of joint ventures (JV) with domestic
firms. Other market entry strategies are technology licensing, joint implementation
projects and investing in local company equity. Concessions for water
supply/wastewater treatment are likely to be increasingly common. The section below
deals in more detail with each respective Candidate Country.

❒❒   In Bulgaria, JVs for environmental technology transfer started to be established in
the middle of 1990s. At that time, main partners were companies from the
Netherlands, Sweden, Switzerland, Italy and the UK. Towards the end of 1997,
other major JV partners were firms from Austria, Germany and the USA.  Outside
JVs, domestic enterprises are mostly too large and old to compete with western
companies. however they act as agents for leading foreign producers, opening up
the market for environmental goods. In contrast however, the market for
environmental services is highly competitive with domestic companies covering
most analytical, technological and consulting services. Despite this, there are
leading firms from Germany, Italy and Sweden active in the market.

��  In Cyprus, there is no real eco-industry (i.e. manufacturers or developers). EU
companies operate mainly through joint ventures and partnerships. There are
mainly UK, Dutch, Israeli and Yugoslav consulting firms in operation. These
companies offer know how and expert advice on environmental issues and
projects.

❒❒   In the Czech Republic foreign firms are involved through JVs but also through
equity investments in domestic companies (e.g. Austria, Germany). ‘Greenfield’
market development seems to be most commonly employed by American
environmental firms, as well as some European firms (e.g. from the Netherlands).
This involves Western firms beginning operations using expatriates, and quickly
developing domestic expertise. The Box below gives a good example of a
successful and expanding German owned company in the Czech Republic.

In 1997, REC reported that German, Austrian, Dutch and Scandinavian firms were
the most active in the environmental technology market, followed by firms from
the US, Denmark, France and the UK. Canada, Italy, Poland and Switzerland were
also present. The presence of foreign firms is most significant in the waste
management sector.  They are also active in wastewater treatment and to a lesser
degree, air pollution control.  Most of these firms are relatively small and
specialised in their activities.
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Case Study of a Foreign company in the Czech Republic

ProMinent Dosiertechnik CS S.R.O. in Prague is owned by German ProMinent
Dosiertechnick GmbH of Heidelberg. ProMinent Germany was established in 1971 to
manufacture solenoid-operated metering pumps for domestic water applications. Today the
firm is actively involved in the planning and implementation of complex metering systems,
and is considered a world leader in liquid metering systems, as well as water treatment and
disinfecting applications. The group has over 1,000 employees and an annual turnover of
more than 140 M euro.

In 1992, ProMinent Dosiertechnich CS s.r.o was established in Oloumouc. Its initial focus
was as a sales and technical support outlet for ProMinent products, which included metering
pumps, sensors, ozone generators, chlorine dioxide systems, UV generators and reverse
osmosis plants.  However, worldwide demand for ProMinent products increased so rapidly
that it became necessary to consider investing in a new manufacturing facility. A new 41 M
euro manufacturing facility (first phase) was therefore built on a greenfield site in Blovice (20
km from Plzne), commencing operations in 1994 and employing 40 staff. A second phase of
the manufacturing facility was completed in 1999, bringing the total manufacturing site up to
an area of 10,000 m2.

The Czech Republic was primarily chosen for the manufacturing facility because of its low
labour costs. Moreover, Blovice was chosen because of its close proximity to Plzen, which
has a high skills base due to the presence of the major Czech industrial concern Skoda.

ProMinent Dosiertechnik CS s.r.o currently manufacture a range of water treatment
equipment, including:

•  Plastic vessels made from PET and polypropylene;
•  Automatic gravitational sand filters;
•  Reverse osmosis units;
•  Plants for the preparation and dosing of polyflocculant soultions;
•  Ozone Generation Plants;

Of the four ProMinent Dosiertechnik manufacturing facilities located worldwide (USA, China
and Malta), Blovice is the second largest. Although, the firm focuses on the Czech market,
approximately 40% of the manufactured technology from the Blovice facility is destined for
the German market; the remaining 60% is sold globally, including Czech Republic, South
East Asia and South America. ProMinent Dosiertechnik CS s.r.o is heavily reliant on its
parent company for assistance with accessing world markets, and have developed a close
working relationship that includes training of sales and technical staff.

❒❒   Enterprises in Estonia are facing strong foreign competition from Scandinavia,
especially Finland.  In 1998, the REC reported that representation of foreign firms
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was insignificant in all companies except Finland and Sweden.  Firms from these
countries are focused mainly on the water sector with a few companies active in
the waste and energy sectors.  Foreign firms do not have a significant presence in
the waste and energy markets.  A large share of technologies was sold in the
environmental market by retail trade companies, some of whom were foreign
firms.  These retail companies were specialised in domains such as indoor air
pollution, heating and cooling, water supply and sewage systems.

❒❒   In the middle of the 1990s in Hungary, only a few overseas manufacturers
appeared to be maintaining a local base. As of 1997, most JVs were engaged in
the production of unsophisticated environmental equipment. Technology
licensing, especially for manufacturing air pollution equipment, was used by
foreign firms to penetrate the Hungarian market.

❒❒   Scandinavian firms have the strongest foreign presence in Latvia. Indeed, Sweden
provides significant funding for Latvia and therefore dominates its environmental
market. Only a few firms from Lithuania and Estonia were active in the market at
the end of 1997.  Foreign companies are most active in the energy, wastewater and
water supply sectors. The primary attractions of entering these markets are their
continuous growth and comparatively low number of competitors.  In 2000,
Sweden, Germany and Switzerland were major exporters of water pollution
control goods to Latvia.  REC (1998) reported that water protection was the most
developed market for foreign technologies.  In the waste management sector,
major exporters were the USA, Germany, Denmark and the Netherlands.
Germany, Sweden and Finland were the main exporters of monitoring equipment
to Latvia.

❒❒   Firms from Sweden, Finland and Norway provide most of the finance for
environmental projects in Lithuania, while Denmark provides interest free loans.
Joint environmental projects have been developed between firms from the
Scandinavian states and Lithuanian entities. Germany, Netherlands and the
Scandinavian states, especially Sweden and Denmark, are now the major
exporters of monitoring equipment and water pollution control equipment to
Lithuania. However, US environmental technologies are still considered to be
competitive.

❒❒   In Poland, in the early 90s, the most active foreign firms were those dealing with
wastewater treatment and water supply. Whilst these firms are still active today,
during the last few years firms have been increasingly interested in waste
management. It appears that these two domains will create the largest future
market for trade and services for both domestic and foreign companies.

JVs started to be established in the early 1990s, especially in the air pollution
control sector. An example is that of FARAKO, Poland’s largest combustion
equipment manufacturer, which joined the Swedish conglomerate, Flakt, to
provide low NOx boilers for the Polish market. This venture created the largest
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environmental firm in Poland with some 4,000 employees. By 1995, foreign
business activity was highest in the water and wastewater sector followed by the
waste management and air sectors.

A survey carried out in 1997 concluded that German, Austrian, US, Dutch and
Scandinavian firms were the most active, especially in the APC sector. Consulting
and engineering companies and equipment manufacturers well established in the
Polish solid waste market in 1997 included firms from Austria, Denmark, France,
Germany, Italy, The Netherlands, Switzerland and the UK. Recycling services
were also offered by or joint ventures between Polish and foreign companies.

By 1999, international companies dominated the market for specialist water and
wastewater treatment equipment, as well as the environmental monitoring and
instrumentation market. Firms from Denmark, Finland and Sweden were present
in the renewable energy market (i.e. waste-to-energy, wind energy).
Representations of international firms were also present in the consultancy sector,
carrying out environmental impact assessments and ecological audits.

The Polish market is becoming increasingly difficult in which to operate – mainly
due to the functioning of a significant number of companies, some of whom have
commenced projects that will facilitate their winning of subsequent tenders.
Nevertheless, the size of the market estimated at 25-40 billion euro over the next
10 years indicates that the market has high capacity and offers possibilities for
development of a significant number of projects. It can be expected that the most
desirable will be comprehensive solutions meeting the demand of the customers
(both public and private entities) in the field of environmental protection. The
most attractive will be executive (multi-disciplinary) firms, whereas firms offering
equipment only will have a smaller share of the market. Consulting firms are
expected to have retained a significant share of the Polish market.

❒❒   In Romania, privatisation of water and waste facilities in several big cities has
given market access to foreign companies. This is the case for Vivendi plc, which
gained a 20-25 year concession to run water services in Bucharest. Companies
from Germany, France, USA and Canada have formed JVs (e.g. the JV set up
between the Canadian chemical test company Northwest Lab and a private local
oil company). Joint implementation (JI) projects, especially in the field of APC,
are another strategy used by foreign firms to penetrate the Romanian market. JI
projects have been developed with companies from Netherlands, Switzerland,
Norway and Canada.

❒❒   In 1997, most of the existing 800 firms that provided environmental goods and
services in Slovakia were JVs with foreign partners. Foreign competitors were
firms from Germany (waste management), Italy (water treatment and protection
technologies) and France (chemical sewage treatment).  Other countries with a
significant presence included Austria, Belgium and the Czech Republic. US had
only a minor share of the market. The closest foreign competitors in updating,
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improving or completing sewage treatment plants were Austrian and German
firms, but neither had a large share of the market.

❒❒   In 1997, in Slovenia, foreign firms that set JVs with Slovenian companies were
from Austria, Germany and Croatia. Concessions to foreign firms to run sewerage
services in urban areas have also been granted. No single foreign company
dominated the Slovenian environmental market, although foreign firms were most
active in the air, water supply, wastewater and waste management sectors.
German firms had a particularly strong presence. These were followed by
Austrian and American suppliers. Firms from Italy, France and Switzerland were
also present, to a lesser extent.

❒❒   In Turkey, JVs are regarded as the best way of entering the market. Other
strategies include collaboration with universities and follow-up of tenders.
German companies are the most important finance providers to public projects7

with a 26% share, followed by American and French companies. The US is also
involved in environmental programmes in Turkey. In 1995, Turkey was included
as a Priority Country under the US Technology for International Environmental
Solutions programme, lead by the EPA, which helps countries identify
environmental problems and assess technological solutions.

In 1999, imports of water treatment equipment and machinery totalled around 35
M EURO, 20% lower than in 1998. This decrease was due to the general
economic crisis. Germany is by far the biggest exporter of water treatment
equipment to Turkey. In 1999, German suppliers controlled 50% of the import
market, followed by France (18%), the US (9%), and Italy (8%). Figures for early
2000 suggested that Germany was maintaining its share.

5.4. Analysis of Candidate Country Exports to the EU-15

We also know from trade code analysis that:

� Environmental technology exports from Candidate Countries to the EU were 112
M euro in 1999 (is this based on only 15 to 20% of the eco-ind?) (1% of the
market), although the actual total is likely to be larger than this.

� Exports from Candidate Countries to the EU have more doubled since 1995, rising
from 55 M euro.

� The Candidate Countries are eroding the market share of other global eco-industry
suppliers into the EU. This is demonstrated by the percentage contribution that
Candidate Country imports into the EU represent – 5% in 1995, rising to 7% in
1999.

                                                
7 The value of signed contracts in 1999 was about 1,300 M EUR.
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� The growth in exports to the EU is dominated by the Czech Republic, followed by
Poland. These two countries account for over 74% of exports. Hungary is the third
most significant Candidate Country exporter.

� Exports from the Czech Republic have increased dramatically over the period,
most noticeably in the APC and other categories, although there has also been
growth in WPC. Growth in other exporters has been fairly constant.

� Given the small size of its own environmental market, Slovenia is an important
exporter, exporting almost as much as Hungary (a market around 10 times larger).

Comparing exports from Candidate Countries to imports from the EU, some key
features include:

� Poland’s exports have grown while imports have contracted;

� Hungary’s exports have increased;

� Bulgaria has no exports in the selected codes, which is unexpected given its
relatively large market;

� Turkey has small exports compared with imports.

Further insights obtained from other sources include:

� Hungarian exports of air pollution equipment were estimated at about 4.4 M
EURO, mainly involving turnkey projects shipped to developing countries.

� Latvia exported environmental goods mainly to Russia and the neighbouring
Baltic countries.

� Romania – around 45% of the market is estimated by US sources to be locally
based, implying 55% of the market is imported.

� In Turkey, exports constituted just 5% of imports in 1999. Turkish companies
exported products largely to Germany, the Turkish Republic of Northern Cyprus
and the Newly Independent States of Central Asia.

5.5. Impacts of EU Trade on Candidate Country Eco-industries

Some tentative conclusions to be drawn from the information above include:

� Given that environmental expenditure in the Candidate Countries has risen
substantially since 1995 (possibly doubling), the apparent stabilisation of EU
technology exports implies that the domestic capabilities of Candidate Country
companies (certainly in the field of APC) have improved significantly over the
period.
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� The countries where domestic environmental technology production capabilities
are most likely to have improved are: Poland, Czech Republic and Hungary.
These countries are also now exporting more in 1999 to the EU (and possibly
elsewhere) than in 1995.

� Job displacement to more developed exporting countries (e.g. EU15, USA) is
likely to have occurred across all Candidate Countries where these countries are
purchasing the most advanced technologies, for example, in high technology the
APC and WWT sectors.

� The largest displacement of investment related jobs will be in those markets that
are weak, both in domestic production (and export) of environmental
technologies.

� The massive investment related employment on APC capital goods either implies
that Candidate Country eco-industries have a significant domestic APC capability
(which is only really true for the Czech Republic and Poland), or that a large
proportion of this investment related employment resides elsewhere.
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6. CONCLUSIONS

The study has collated available data on the market for goods and services produced
by eco-industries in the Candidate Countries, as the basis for describing the economic
significance of the sector, including employment levels. Whilst there are gaps and
inconsistencies in the available data sets, only limited estimation procedures are
required to derive a reasonably detailed and rigorous basis for economic analysis.

6.1. Main Findings

6.1.1. Characteristics of the Candidate Country Eco-industries

❒  Total Pollution Management eco-industries supply around 10.3 Bn euro of goods
and services a year, of which 5.5 Bn euro are investment goods and 4.8 Bn euro
are services, including ‘in-house’ non-market services.

❒  The most important environmental domain is the wastewater management
industry, which accounts for 35% (3.6 Bn euro) of the market. However, air
pollution control is also a very important sector at 30% (3 Bn euro), followed by
solid waste management at 20% (2.1 Bn euro).

❒  Although separation of expenditure is difficult outside of the three main domains,
the proportion of expenditure on General Administration is significant, at 13%
(1.3 Bn euro). This reflects the increasing role of staff in public administration.

❒  Overall, the Polish market, with total expenditure of around 3.8 Bn euro,
constitutes almost a third of the Candidate Country Pollution Management market.
The Turkish market, with 25% (2.6 Bn euro) of Candidate Country environmental
expenditure, is the next most significant, followed by the Czech Republic (1.3 Bn
euro) and Hungary (1 Bn euro), with 12% and 9% respectively.

❒  Slovakia has the highest proportion of CAPEX:OPEX at 69%, followed by
Estonia at 60%. Countries falling within the 50-60% range include: Cyprus, Czech
Republic, Poland and Slovenia. Bulgaria and Romania appear to have very low
proportions at investment relative to operational costs, at 25% and 30%
respectively.

❒  Most Candidate Countries spend more on traditional end-of-pipe technology than on
process integrated/cleaner technologies, although the exact breakdown between the
two types of technology is hard to determine. On average, it is likely to be less than
20%. However, implementation of EU Directives such as IPPC will lead to increased
investment in cleaner technologies.

❒  The Candidate Country eco-industries run a trade deficit with the rest of the
world, although this appears to have declined since 1995.

❒  The average share of GDP spent on pollution management expenditure in
Candidate Countries was 1.9%. The environmental sector is most significant –
with respect to a comparison with GDP – in Poland (2.6%) and Czech Republic
(2.5%), followed by Slovakia and Latvia (both 2.3%) and Hungary (2.2%).
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❒  Average per capita spend in the Candidate Countries was 66 euro. The highest per
capita spend was in Czech Republic (122 euro), Poland (99 euro) and Hungary (97
euro).

❒  Average growth rates in market size are around 10% per annum.

❒  A low end estimate of the total eco-industry is approximately 13 Bn euro, on the
basis that 10.3 Bn euro is Pollution Management and that Resources Management
accounts for approximately 20-30% of this.

6.1.2. Employment in Candidate Country Eco-industries

❒  Direct employment in the Candidate Country pollution management eco-
industries is around 770,000 (FTE) jobs, of which 460,000 (60%) are operational
related and 310,000 are investment related. The wage data used to calculate
employment levels for the CC-13 are full time equivalent (FTE) wages. Since
part-time work in general is still very rare in the Candidate Countries, the
estimates give the most likely number of total jobs.

❒  Exactly 50% of operational employment was in the waste management sector,
whilst wastewater treatment accounted for 25% and air pollution control 8%.
Environmental administration accounts for 17% of operational employment,
reflecting a significant increase in environmental priorities across government
departments and public sector agencies.

❒  Turkey, Poland, Romania, Czech Republic and Hungary have the largest direct
employment.

❒  Turkey accounts for 38% of all direct employment in the Candidate Countries,
whilst Poland comprises of 24%.

❒  Direct operating-derived employment on average accounts for 0.7% of national
employment.

❒  APC investments in Poland and Czech Republic alone account for 20% of all
investment derived jobs in the Candidate Countries.

❒  Investment related employment is dominated by Poland, Turkey and the Czech
Republic, which together account for 73% of this employment.

❒  Total pollution management employment generated by the demand for
environmental goods and services, taking into account the indirect effects on the
rest of the economy, equals around 1m (FTE) jobs. The indirect effect is uncertain
and likely to be an underestimate.

❒  The estimated value added provided by eco-industries, based on direct labour
costs, is 4.6 Bn euro.

❒❒   Job displacement to more developed exporting countries (e.g. EU15, USA) is
likely to have occurred across all Candidate Countries where these countries are
purchasing the most advanced technologies, for example, in the APC and WWT
sectors.
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❒❒   The largest displacement of investment related jobs will be in those markets that
are weak, both in domestic production (and export) of environmental
technologies.

❒❒   The massive investment related employment on APC capital goods either implies
that Candidate Country eco-industries have a significant domestic APC capability
(which is only really true for the Czech Republic and Poland), or that a large
proportion of this investment related employment resides elsewhere.

❒❒   The engineering analysis and subsequent employment analysis both appear to be
fairly robust for many Candidate Countries, including the largest markets such as
Poland. The Turkish Statistical Office is expecting to produce an estimate of
environmental employment in the near future. In the meantime, ECOTEC’s
estimate is realistic since direct operational employment accounts for 0.9% of
national employment.

❒❒   Although every effort has been made to establish the most accurate breakdown
wage rates across Candidate Countries, employment estimates are very sensitive
to wage rates. In future surveys this area needs to be more carefully investigated.
Hopefully, Eurostat labour cost surveys will be extended to all the Candidate
Countries to aid this analysis.

6.1.3. Candidate Country Market Drivers & the Future

❒❒   The main driving force behind each of the Candidate Country markets for
environmental protection is the necessity to implement the requirements of the
environmental acquis, particularly EU regulations such as the IPPC Directive.
Other market drivers include national government policies and private sector
interests (e.g. concessions, Build-Own-Operate contracts, and foreign investment
into industry sectors).

❒❒   The importance of international donor agencies (e.g. World Bank), programmes
from the EU (e.g. the ISPA pre-accession funds) and elsewhere (e.g. US Aid), as
well as financial institutions (e.g. EBRD) is also critical to the future funding of
environmental projects.

❒❒   Many Candidate Countries have state environmental plans that foresee the use of
user charges and taxes on industry and households as additional revenue sources
for the funding of environmental investments.

❒❒   The average compliance time with the environmental acquis is 8 years. Countries
such as Poland, Czech Republic and Hungary all appear to be on course to comply
in 9 years or less, whereas some countries (e.g. Romania and Bulgaria) will need
to substantially increase their level of investments if they are comply within the
next 10-20 years.

❒❒   Employment in the environmental sectors is generally increasing at a significant rate.
Future employment growth is expected to be greatest in waste management, WWT
as well as in the formation of new (as well as the expansion of existing) public sector
environmental institutions.
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6.2. The Current Role of EU Eco-industries in Candidate Country Markets

❒❒   Poland is the largest Candidate Country market for EU environmental products,
followed by the Czech Republic, Turkey and Hungary.

❒❒   EU export volumes to the Candidate Countries were largest in the APC sub-
sector.

❒❒   EU technology exports appear to have “levelled out” by 1999, at around 450 M
euro, caused by a contraction in the exports of APC and “Other environmental
equipment”, despite a continued expansion in the other three sectors: Waste,
monitoring equipment and water treatment technologies.

❒❒   Environmental technology exports for 1999 represent around 9% of total capital
investment in the Candidate Countries. However, since the total volume of
environmental technology trade identified by trade code analysis represents a low-
end estimate, the total EU eco-industry contribution to environmental investments
in the Candidate Countries may well be much higher.

❒❒   Germany is the leading exporter to the Candidate Countries, with 54% of the
market, while other countries show strengths in particular sub-sectors (e.g.
Sweden in water processing, Denmark in waste and the UK in monitoring
equipment).

❒❒   Italy, Spain and the UK have particularly low levels of exports to the Candidate
Countries in relation to the size of their eco-industries, while Greece, Ireland and
Portugal have insignificant trade with the Candidate Countries.

❒❒   EU Member States situated next to their respective Candidate Country markets
have larger trade in environmental technologies than other Member States.

❒❒   The current method of EU company penetration into the Candidate Country
market is through setting up a joint venture with domestic companies.

❒❒   A significant level of investment-related jobs in the EU-15 are generated by sales
to the Candidate Countries.

❒❒   Non-EU countries like Norway, Switzerland and the USA also have a significant
presence in the Candidate Countries which may improve over time with the right
incentives, such as financing and loans.

6.3. Impact of Candidate Country Eco-Industries on the EU Eco-Industries

❒❒   Total exports from Candidate Countries to the EU were 112 M euro in 1999, and
have more than doubled since 1995.

❒❒   Candidate Countries are gradually reducing the market share of other global eco-
industry suppliers into the EU, as demonstrated by the percentage contribution
that Candidate Country imports into the EU represent – 5% in 1995, rising to 7%
in 1999.
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❒❒   Growth in exports to the EU is dominated by the Czech Republic, followed by
Poland, which together account for over 74% of exports. Hungary is the third
most significant Candidate Country exporter.

❒❒   Exports from the Czech Republic have increased dramatically over the period,
most noticeably in the APC and other categories, although there has also been
growth in WPC. Growth in other exporters has been fairly constant.

❒❒   The countries where domestic environmental technology production capabilities
are most likely to have improved are: Poland, Czech Republic and Hungary.
These countries are also now exporting more in 1999 to the EU (and possibly
elsewhere) than in 1995.

❒❒   Given that environmental expenditure in the Candidate Countries has risen
substantially since 1995 (possibly doubling), this implies that the domestic
capabilities of Candidate Country companies (certainly in the field of APC) have
improved significantly over the period.

6.4. The future of Candidate Countries Eco-industries in the next 5-10 years

❒❒   There will continue to be a large demand for environmental goods and services
over the next 10-20 years in the Candidate Countries.

❒❒   The continued demand for environmental technology investments in the
Candidate Countries is unlikely to be fully met by domestic production
capabilities. This implies sustained employment for the EU overall, although
individual Member States may well lose out.

❒❒   EU firms will continue to develop their presence in the Candidate Countries,
especially on the back of EU funding programmes or single country schemes (e.g.
Scandinavia).

❒❒   EU firms will keep establishing joint ventures with domestic companies, however
the setting up of fully-owned subsidiaries (see example in the Czech Republic
under Section 5) is likely to increase in the future.

❒❒   Consolidation within the sector and the purchase of promising Candidate Country
firms by EU firms is highly likely.

❒❒   Employment shifts from the EU-15 in the short term are most likely to occur in
Poland, Czech Republic and Hungary since these are three of the largest markets;
are rapidly expanding; have good domestic capabilities, especially in APC, WWT
and WM; and are rapidly expanding their export capabilities.

❒❒   Trade within the Candidate Countries is likely to strengthen, particularly from the
most rapidly developing markets.

❒❒   Export trade with the EU-15 is set to increase, particularly in areas where the sales
price is affected by labour costs.
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❒❒   Candidate Country exports of end-of-pipe technologies are likely to increase,
coinciding with a shift of EU exports towards cleaner technologies.

6.5. Comparison of Expenditure and Employment with EU-15

❒  The share of GDP attributable to pollution management expenditure in the
Candidate Countries is 1.9%, compared to 1.6% in the EU-15.

❒  The total CAPEX:OPEX ratio of 47:53 for the CC-13 in 1999 compares to 31:69
for the EU-15 in the same year. This reflects the significant capital investments
that are currently being made. Over time, the expenditure ratio should start to shift
towards higher operational expenditure.

❒  The proportion of expenditure on capital investments across the three main domains
is higher than in the EU-15 (see Figure 5). This reflects the importance of ‘new
build’ facilities across the Candidate Countries, providing a greater market for
environmental technologies (as opposed to consumable goods) than in more mature
environmental markets (such as the EU and North America). Figure 5 also implies
that over the next decade, markets in the Candidate Countries are likely to move
closer to the EU profile, e.g. shifting away from APC and into WM. This may
strengthen domestic markets and employment and reduce trade deficits.

❒  Expenditure by Domain – Table 23 demonstrates how the relative proportions of
pollution management expenditure in the Candidate Countries compare to the EU-
15 in both 1999 and 1994. The heavy level of expenditure in APC is evident, far
higher than even that reported for the EU-15 in 1994. This reflects the immediate
priority of controlling noxious gases in very young environmental markets. It is
encouraging to see the higher percentage of expenditure on WWT, which is
approaching that of the EU. Waste management stills lags well behind the EU for
1994, however there are signs that this area could develop more rapidly in the next
5 years in the Candidate Countries.

Table 23 : Proportion of Expenditure across Main Environmental Domains

APC WWT WM Total
CC-13, 1999 30% 35% 21% 86%
EU-15, 1999 12% 38% 37% 87%
EU-15, 1994 19% 42% 29% 90%

❒  Average per capita expenditure of 66 euro is 28% of that reported for EU-15 eco-
industries in 1994. This gives an indication of the significant expenditure required
to bring Candidate Countries up to a comparable standard to the EU. However,
Czech Republic (122 euro), Poland (99 euro) and Hungary (97 euro) all represent
between 40-50% of EU expenditure for 1994, indicating the progress at which
these countries are making with implementing the acquis communautaire.
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Figure 5 : Capex : Opex Ratios in CC-13 and EU-15

❒  The percentage of national employment derived from direct operating related
Pollution Management expenditure averages 0.7% across the CC-13 - exactly the
same as the EU-15.
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