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Chapter 1. Introduction

One of t he EU answers to the current
economic crisis was the annual launch of
the EU Semester process that aims to
stabilize the European economy and
prepare it to meet future challenges
through increased coordination. The
European Semester provides the EU
with a policy framework within which
national economic policies and national
budgets are to be designed for the year.
Through this process and following the
publication of the Annual Growth Survey
which the Commission sets out the key
economic policy priorities f  or the year to
come for each Member States (MS).
Following a review of the report, EU
leaders agree on a common direction for
fiscal and structural policies as well as
financial sector issues.

Box 1 i Key historical directives related to
the water industry

The Drinking Water Directive (DWD) 98/83/EC
aims to make sure that drinking water everywhere

in the EU is wholesome and clean. The directive
sets standards for the most common substances
(so-called parameters) that can be found in
drinking water. According to the directive, Member
States a re obliged to regularly monitor drinking
water quality and to provide consumers with
adequate and up -to-date information on their
drinking water quality.

The Urban Waste Water Treatment Directive
(UWWTD) 91/271/EEC  has the objective to
protect the enviro nment from the adverse effects
of urban waste water discharges and discharges
from certain industrial sectors and concerns the
collection, treatment and discharge such waste
water. Targets:

AThe

throug

. - . collection and treat me
!n th'fsl context, the Commission Serv'cefs . agglomeratio ns of >2000 population equivalents
identified a need for underpinning (p.e.):
material providing insight on the macro A |
economic impact of water and marine ceeoadary  fiEatment  9f g

olicies, together with recommendations agglomerations of > 2000 p.e, and more
b ’ . . advanced treatment for agglomerations >10 000
on how such policies can bgst 'Contrlbute population equivalents in designated sensitive
to the Europe 2020 objectives of a areas and their catchments.
smart, sustainable and inclusive growth.
DG Environ ment thus launched two
parallel studies aimed at exploring the
links between water policy, economic growth and job creation, and namely:
A APotenti al for Gr owt h and Job Creation
Resourceso, ai mi t o as s efstte protéceon of iwater | y i

resources, and in particular of the implementation of the WFD and Flood
Directive, on growth and job creation, also identifying those MS which are likely

to be most impacted.

A APotenti al
EU and the marine sector -

for sti mul

nput

ating

to the European Semes

is to provide an assessment on the potential to foster sustainable growth

through the full compliance of the Water Industry

Directives.

-related (Box 1) and Marine

Interim outcomes and recommendations were already used as an input to the
European Semester. This report presents the final results of the project. A report
summarizing the main outcomes of both projects is also available.
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Ouitline of the report
This report presents the outcomes of the study in the following manner:

1 The objectives and methodology of the project (Chapter 2) to gather an
updated picture of the water industry and its macroeconomics implication in
the EU;

1 The outlook at the wat  er industry in the EU by taking stock of its structure and
macroeconomic dimension (Chapter 3);

1 The level of implementation of the DWD and UWWNDT directives and potential
full implementation macroeconomic effects at EU level trough a modelling
exercise (Ch apter 4)

1 The review of financing and available instruments to incite compliance (Chapter
5)

1 The conclusion and recommendations  of the study (Chapter 6)
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Chapter 2. Objectives and methodology of the study

The study is a stock -taking exercise on the size and sustainable growth potential of

the water industry operators !, The objective of this project was to provide an
assessment on the potential to foster sustainable growth through the full compliance

of the Water Industry -related and Marine Directives 2. The outcomes of this
assessment provided information in water for the European Semester.

The specific contribution of the assessment to the Semester exercise for water
industry is a mid -term development of more sys tematic methodologies and
background analysis for water industry. The assessment addressed the following
specific objectives:

- Carry out a stock -taking exercise on the size and sustainable growth potential
of the water industry operators as well as the con struction industry active in
the water industry sector;

- Prepare an analysis of the potential benefits for the economy of full
implementation of the existing legislation, and the availability or lack of

economic instruments that could incite compliant imple mentation;
- Provide recommendations on how to best achieve sustainable growth through
full (Asmarto) i mplementation of the EU

The assessment is presented for all EU28 Member States (MS) in order to provide
information on the potent ial economic impacts of full compliance with the Urban Waste
Water Treatment and the Drinking Water Directives for each MS. This approach was
completed by an EU -wide assessment that accounts for the functioning of the EU
internal market and economy 5,

Met hodology

The existing and potential macroeconomic links of the water industry to the economy
from two different perspectives: an MS level assessment approach (Tasks 1, 2, 4) and
an EU-wide analytical approach (Tasks 3 and 4). These two approaches are
compl ementary and their outcomes are linked in this report.

Figure 1 summarises the different Parts and Tasks along with their inter -relationships
which are developed below.

! The construction industry active in the water industry sector is considered indirectly through
the macro -economic effects of the water sector over the economy as a whole. No specific

information is  available on the construction sector dedicated to water industry

% The Marine part of the project is developed in a separate report.

® This assessment was also carried out in close interaction with the parallel study titled

fiPotential for Growth and Job C reation through the Protection of Water Resources, with a
Special Focus on the Further Implementation of the Water Framework Directive and Floods
Directve 0 proposed under Framework Contract ENV.D. 1/

envi
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Task 8: Communication and meetings
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Task 6.1:Review of cost of -
degradation of marine environments Final report
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Task7: Preparation of scoping study for the
future

|
|
|
|
|
: Task 6.2:Estimate of value of healthy
|
|
|
|
|

Figure 1. The overall methodology of the study

(Please note that the study on the marine sector is being addressed in a p arallel
report, so its flow is not described here)

The MS -level assessment approach

The MS -level assessment approach consists of taking the way countries are
implementing or proposing to implement EU water legislation and then to assess its
economic impact over a set of economic aspects such as growth, employment, fiscal
balances, innovat ion, etc. This approach builds on using standard macroeconomic
assessments at a Member state or EU -wide level. Although the approach could be
applied to past water policy (i.e. how has previous water policy and in particular the

first RBMPs contributed to smart growth), the current WFD implementation and
ambitions of the first RBMPs favour looking ahead on what could be expected from
achieving the objectives of EU water policy (WFD, Floods Directive, sustainable
guantitative management of water resources, e tc.). For the purpose of this study, all
EU28 MS were reviewed.

For each MS, based on a data collection template, two deliverables were produced:

1 A MS country fiche , presenting a narrative with the key features and issues
concerning the relationships of the water industry and policy with economic

March 2014 9
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growth in the country. Each fiche includes the following headings: (i ) the
countrybés economy at a glance; (ii) water manag:!
on the industry structure and its condition along with mor e general water
management issues; (iii) water as an economic asset focusing on the
macroeconomic weight of the water industry; (iv) water policy, and particularly
on the implication on economic growth of compliance with the water Directives
; and (v) wate r efficiency: opportunities and challenges for green growth. The
complete MS fiches are collected in Annex |, along with their respective
annexes;
An MS recommendation sheet, which provides a basic synthesis of the
elements presented in the fiches and, bas ed on such findings, proposes key
recommendations for promoting economic growth and job creation through
water policy and EU Directive compliance in the country. Key MS
recommendations are summarized later in this report, whereas the complete
MS recommenda tions are collected in Annex Il.
The production of the deliverable followed the process described in Figure 2, below:
Qui;dlga_tors _ wKey indicators Main trends of key
asicinformation wKey indicators WEU Semester Around three main
wlustification and ;gfggcrﬁe,\;]gatlon # issues relating water
context industry andgrowth
wRecommendation e U SUmman o
Template 4D
AVIS country Ainal reportand
results — recommendations to the
AU wide results DG Environment
model report recommendations
Figure 2. Sequence of deliverables
The EU -wide analytical approach
The EU -wide analytical approach involves the discussion of how investment in water
indu stry and water policy could be improved in order to enhance its contribution to
(smart) growth. At the EU level, the Cambridge Econometrics macro -economic E3ME
model assesses can translate relevant water policies (i.e. WWTD, DWD compliance)
into an increas e in investment in the water industry and, more broadly water sector
(i.,e. WFD, FD), financed by an increase in water prices, taxes and European funding.
The model can then provide outputs in terms of the impact on sectoral employment,
* Both the MS country fiche and the MS rec ommendations were developed in
coordination with the study on OPotenti al for Gr o
Protection of Water Resourcesd6 for its 12 selected

of the WFD and the FD.
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output and prices. T here is also scope to model an increase, over time, in the
efficiency of the water sector.

Clearly, this EU -wide assessment will not address all the dimensions and investments
of EU policy. However, it will provide a coherent basis for comparing MS and for
understanding the robustness of the results of individual MS assessments. This is
expected to significantly enhance the value added of the assessments performed in
this study.

The E3ME model

This paragraph summarizes the main characteristics of the E3ME , for a detailed
description please referto  annex Ill.

E3ME is a computer -based model of Europeds economi es, ener
environment (hence the three Es); more recently it has been expanded to also include

physical material demands. E3ME was o riginally developed through the European

Commi ssionbés research framework programmes and i s
policy assessment, forecasting and research purposes. Figure 3 provides an overview

of the model structure.

economicpolicies
‘ environmental taxes

emissiortrading schemes

ECONOMY
asin national eg. Industrial emissionsof SF6

accounts

materialuse, 10,
material tax

funding R&D

prices
and
activity

investment pollution abatement
MATERIAL TECHNOLOGY et

as inmaterial prices fuel use, specificationst

and energy costs
flow accounts activity prices

and taxes

fuel
demand

l ENERGY
resourceefficiency asinen ergy
policies statistics

fuel use fuel pricesand

costs

fuel use

environmental

globaloil price  energypolicies policies

Figure 3. Overview of the E3ME Model

The economic structure of E3ME is based on the system of national accounts, as
defined by ESA95 (European Commission, 1996), with further linkages to energy
demand and environmental emissions. The economic model includes a full set of
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macroeconomic feedbac ks at the sectoral level that capture supply chain impacts and
multiplier effects. In total the model comprises 33 sets of econometrically estimated
equations, covering the individual components of GDP (consumption, investment, and
international trade), pr ices, the labour market, energy demand, and materials
demand. Each equation set is disaggregated by country and by sector.

The main dimensions of the version of the model used for this analysis are:

A 33 countries (EU28 Member States, Norway, Switzerland an d three candidate
countries)

A 69 economic sectors (2 -digit NACE rev2 level), including a disaggregation of
the energy sectors and 38 service sectors

A 43 categories of household expenditure

>

21 different users of 12 fuel types

A 14 types of air -borne emissio ns including the six greenhouse gases monitored
under the Kyoto protocol

A 13 types of household, including income quintiles and specific socio -economic
groups

Water industry is represented in the model purely as an economic sector defined at

the NACE Rev. 2 , two digit level as E36 Water collection, treatment and supply. While

equations for the demand for water in terms of its physical flows exist as part of the

model 6s materials modul e, these are not currently
coverage of t he available historical time series of water prices and water consumption

(in physical volumes). This will be developed further in future.

Due to the data limitations we are not able to directly estimate a price elasticity for

water and instead assume a va lue taken from the applied econometric literature.
While there is a relatively extensive literature on the estimation of household water
demand, estimates of non  -household water demand are less common. Furthermore,

few studies have been carried out which e stimate a price elasticity of demand for
water, disaggregated by user -type, using European data (European Commission,
2000b). Of those studies which do, NERA (2007) estimate a price elasticity of -0.24
for non -household water demand using UK data and Reyna ud (2003) estimates the
price elasticity for industrial water demand in France of -0.29. European Commission
(200b) cites estimates of the industrial price elasticity derived from US data ranging

between -0.11 and -0.44 (although these estimates are now qu ite dated, having been
made in 1991).

On the basis of this limited evidence, for the purpose of this modelling experience we
have assumed industrial price elasticity -0.25. This implies that a 1% increase in unit
water prices will result in a reduction in industrial demand for water of around 0.25%.

E3ME is similar in many ways to a Computable General Equilibrium (CGE) model and
produces a similar set of outputs. However, EBME does not impose the assumptions

about the nature of the economy that are typicall y incorporated in CGE models.
Instead E3ME follows a more empirical approach, with behavioural parameters
estimated using historical data sets rather than imposed or calibrated to conform to

neocl assical economic theory. Thi s Idiggadoes not he mode
depend on the validity of the assumptions common to CGE models, such as perfect
competition or rati onal expectations, but it does

depends on the quality of the data that are used to estimate the parameters.

The econometric specification also allows for an assessment of short -term impacts,
which is important when considering the period up to 2020.
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The key characteristics of E3ME for this exercise are thus:
A its coverage of the EU at Member State level
A itsfull representation of the national accounting system
A its econometric specification, allowing for analysis of both short and long -term

impacts

March 2014 13
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Chapter 3. Water industry and economic growth: taking
stock

Water industry: its structure

The water industry is structured in different ways throughout the EU. The importance

of the structure of the industry for this report lies in the consequences on efficiency

and the diversification of funding ® it can bring to a sector which is characterised by
natural monopoly a nd faced with increased public budget restrictions. However the
diversity of systems and the lack of truly systematic indicators ® prevent a meaningful
comparison of performance or ways to predict it (Boscheck, 2013).

By structure we focus here on the spec trum of ownership  and organisational
options  that provide both water supply and sanitation services. Ownership  tends to
be divided as follows:

1 Public (State or mainly municipal level);
9 Public -public partnership (i.e. Municipal and State, among various
municipalities, etc.) ;
1 Public -private partnership (PPPs  -different models);
1 Private.
In turn and following previous reviews ' Moreau -Le Golvan and Bréant (2007)
highlight the four dominant types of organisational arrangements which include:

1 Direct public management (Public ownership and direct management by
administration);

1 Delegated public management (Public ownership and management delegated
to separate public enterprise);

1 Delegated private management (Public ownership and private management);

1 Direct pr ivate management (Private ownership and management).

As pointed out by Hofffan and Miuller (2012) municipalities (or direct public

management ) were traditionally the owners and managers of both systems in most EU

countries. In many Member States this model is in transition towards alternative

structures (van Dijk and Schouten, 2004). Today private companies play an increasing

role in how the services are delivered and can reach full ownership and management,

at the end of the spectrum.

However, recent hi gh profile returns from delegated systems to direct public

management -nurnifcigpal i sati ono ¢)jBenin (GeRrany) o6 Pe¢sFr anc e
(Hungary 1 Hall and Lobina, 2012) are examples that the transition is not

unidirectional or that it can be simply equated to improved performance

° This aspect is further develo ped i n S é&inanding and available instruments to incite

compliance 0

¢s ystemati c and hleadoopnaperlbd0 eonnéctions, piping material per application
based on lifetime costs or optimal leakage targets based on cost -benefit analyses 0 (Bosch eck,
2013)

7 Studies referred to : Eureau 1992; Eureau 1996; van Dijk and Schouten 2004

8 About 40 French municipalities have re -municipalised water services, including Bordeaux and
Brest (Hall and Lobina, 2012).

March 2014 14



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector

input to the  European Semester

Water Industry Summary Report

Table 1. Matrix classifying institutional arrangements according to direct/delegated
management and public/private management and a transition path followed by

several MS.

England & Wales WS France WS
Private Cyprus D* Spain WS
Manqg_ement ; Czech Rep. WS
(providing service G WS
to at least 30% of reece
the population) Hungary WS
Poland WS
Denmark WS y
Luxembourg WS
Switzerland WS
Sweden WS
Austria WS Belgium
Germany S (W &S -treatment)
Finland WS

The Netherlands (S -collection)

Belgium

Public
Management

(S-collection)
North. Ireland WS
Rep. of Ireland WS

Bulgaria WS

Cyprus WS

Romania WS

Lithuania WS

Slovenia WS

Slovakia WS

Croatia WS

Direct Management

W:Drinking water

S: Waste water treatment Sanitation
S-collection: Waste water collection only
S-treatment: Waste water treatment only
D: Desalination

* Under the
operators

BOOT (Build, Own, Operate and Transfer) system opened to private

The Netherlands W & S -
treatment)

Germany W
Scotland WS
Italy WS
Portugal WS
Malta WS
Latvia WS
Estonia WS

Delegated
Management

Sources: Updated from van Dijk and Schouten (2004), Moreau

-Le Golvan and Bréant (2007),

Pérard (2012) by authors to include more recent (highlighted) MS, including Croatia
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Struct ure is also diverse at the level of utility companies themselves. The average
number of persons employed per enterprise, which ranged from less than five in
Ireland, Austria and Denmark to more than 200 in Bulgaria and Slovakia (Eurostat,
2013).

A process of restructuration, particularly in Eastern European MS, can also be
associated to the transition described ( Table 1). A first process mainly taking place in

the 1990s consisted of the transfer of highly centralised state water management

agencies to regional governments and, in most cases, to municipaliti es. This process
created a constellation of fragmented entities with disparities in their managing

capacity. A new process aimed at consolidating the sector is sought after, mainly in

Eastern European water industries. However, this fragmented structure is also shared
by well performing sectors such as the German, Austrian or Danish potentially
inhibiting efficiency improvements through consolidation (Wackerbauer, 2009). The

current crisis has been a powerful driver for restructuration. This is particularly the
case of Greece were the number of entities managing water services was reduced to

almost half, following the administrative reforms introduced (Greece, 2010).

Despite being a utility industry, the sector is not subject to the same common
regulation o f network services as electricity or telecommunications are at European
level.

Water supply: The issue of leakages of supply networks.

Leakage in supplying systems remains an issue for many MS, despite the progress
made inthe last 10  -15 years (from  Figure 4 to Figure 5).

Bulgaria
Slovenia (1999)
Hungary (1995)

Ireland (2000)
Czach Rep.
Rormania (199%9)
Italy 12001)
France {19497
Slovak Rep. (1999)
LK (2000)
Spain (1999)
Swedan (2000)
Finland (199%)
Denmark (1997
Germany (1999)

0 10 20 30 40 50)
% of water supply
Figure 4. Losses from urban water networks (2003)

Source: EEA (2003).
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Real water loss (leakage) ¢

Bulgaria
Romania*
Ireland
Latvia
Croatia
Greece*
Italy
France
Slovenia
Lithuania
Malta
Slovakia
Portugal
UK
Sweden
Hungary
Estonia
Cyprus*
Czech Republic
Spain
Poland*
Finland
Belgium
Austria
The Netherlands
Denmark
Germany
Luxembourg ‘

H Real water loss
(leakage) %

0 10 20 30 40 50 60 70

Figure 5. Water losses of water supply networks as averages of volume supplied (%)

Source: National sources (Country Fiches). This figure gathers the national data available for
different years, according to availability. * For Romania, Greece, Cyprus and Poland the figure
presents average ranges.

Efficiency targets to manage and Box 2 i Leakage and the potential provided
reduce losses of the networks have by efficiency targets in the UK:

been an important tool to address this
liability of the supply systems and
continue to be so (Box 2).

By 2015, the water savings th at companies will
make by meeting water efficiency targets imposed

by the regulator Ofwat by reducing leakage, and
increasing metering will amount to more than 100
billion litres per year, enough water to supply the

cities of Liverpool, Bristol and Brighto n for more
than a year.

Water industry: water as an economic asset

Water industries, both publicly or privately managed, are net contributing sectors
in terms of added value and employment . The total gross value added (GVA) of
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the water i ndustry (coll ection, treat ment ,
billion, that is  0,35% of the total EU28 value added in 2010 (Eurostat, 2013). For
reference, the sustainable water management market was estimated in
billion worldwide (BMU, 2012).

However, it major strength resides in its stability, especially in times of e conomic
crisis . As shown in Figure 6, in fact, the total GVA grew fairly steadily until 2007; as

an effect of the crisis, the sector showed a slight d ecrease in the years 2008  -2009, but

it appeared to recover already in 2010, when many economic sectors were still
suffering from the crisis.

Water collection, treatment and supply
35000

@ 30000
2

Y 25000 7&

20000

15000
== Total GVA

10000

Total GVA (Billion

5000

0 T T T T T T T T T T 1

2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Year

Figure 6. Gross value added of water collection, treatment and supply: trend in the
period 2000 -2010 (Source: Eurostat).

Similarly, employment levels in the water sector industry have remained rather
stable in the last decade (see Figure 4): with the onset of the crisis, the employment
index for the total industry has had a sensible decli ne, while the same index for
water collection, treatment and supply has remained more or less stable . This
highlights the  stabilising role of the water industry in periods of economic crisis
and recession.

EmploymentIndex (2005=100

100 —
. AN
90 \

~
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80
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== \Nater collection, treatment and suppl> ===Total industry

Figure 7.Employmenti nthe waterindustry T EU level (Source: Eurostat)

More in detall, in 2010 about 499,000 full-time equivalent jobs depended on water
supply in the EU28.

° This market has segments that follow the water cycle: i) water production and treatment, ii)
water distribution, iii) efficiency of water usage and iv) waste water treatment and disposal.
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The relative importance terms of number of employees in full time equivalent units in

the water colle ction, treatment, supply and sewerage sectors generally reflects the

size of the population in the various countries with Germany employing 15% and
France 12% of the total EU workforce in this sector respectively. The sector is also
important in Poland, Sp ain and Romania ( Figure 8). However, by comparing the

absolute numbers to the served population, that is number of full -time equivalent
employee in the  sector per 10 000 inhabitants, there is an East -West divide (if we
exclude Malta, which cannot benefit fr om economies of scale due to its size) that

emerges with Eastern MS dedicating twice as many jobs to these tasks than their
Western counterparts  (Figure 9) .

Although the sector has remained fairly stable in terms of employment, this divide and

the related structural fragmentation of its activity in many of the same countries

registering high proportion of jobs to served population, may change in the years to
come, potentially reducing the direct employment weight of the sector. Current efforts

to consolidate the water industry in some Eastern MS (moving from a very high

number of small water service suppliers to larger water services) might in the medium
term reduce the employment weight of the sector in these countries. It is important

to stress that the relationship between active jobs and number of beneficiaries is not a

linear one and that a high spatial distribution of users will also increa se the number of
needed personnel. Concentrated urban areas required fewer personnel. That said,

activity in sewerage (and we would expect in waste water treatment activities in

general) translated in the creation of jobs in specific part of the sector in all Easter
European countries with the exception of the Czech Republic and the Baltic States.
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Employment in the water collection, treatment, supply and sewerage
in MS and Croatia (as a percentage of the total workforce of the sectol
in the EU in 2010)*
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* Belgium (2009); Estonia (non -full time equivalent, 0,16% of the active population), Greece
(2009), Luxembourg (employed in water supply only, non -full time e quivalent), Malta (non  -full
time equivalent -WSC, 2011 -), Poland (non -full time equivalent, water supply only -Polish Central

Statistical Office, 2012), Slovenia (water supply only).

Figure 8. Employment in the water collection, trea tment, and supply sewerage in the
EU28 (full -time equivalent employees as a percentage of the total workforce of the
sector in the EU) (Source: Eurostat, 2013; Polish Central Statistical Office, 2012;

WSC, 2011) .

March 2014 20



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

Number of fulktime equivalent employee in water collection, treatment,
supply and sewerage per 10,000 inhabitants in 2010*
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* Belgium (2009); Estonia (non -full time  equivalent, 0,16% of the active population), Greece
(2009), Luxembourg (employed in water supply only, non -full time equivalent), Malta (non -full
time equivalent -WSC, 2011 -), Poland (non -full time equivalent, water supply only -Polish Central
Statistical Of fice, 2012), Slovenia (water supply only).

Figure 9. Number of full -time equivalent employees in water collection, treatment,
supply and sewerage per 10,000 inhabitants in the EU28 in 2010 (Source: Eurostat,
2013; Polish Central  Statistical Office, 2012; WSC, 2011)

I nvestigating the employment
dimension of the water service industry
should go beyond comparing number of
jobs directly depending on water A good example of the actual ramification of the

supply and sanitation (WSS). Indeed, sector as an employer is the national assessment
the water industry offers awidera nge in France which estimates that wate r management

as a whole represented 174 000 direct jobs in

Box 3 i Diversification of employment in the
water sector: an example from France

of job _types ' .from operation & 2011, equivalent to 0.73% of total employment in
construction to design, research and France (INSEE, 2013). This is well beyond the 52
technology production. An  example 000 employees reported for the water service
from France is provided in Box 3. industry. It includes for example 3000 researchers

Furthermore, another major strength of and around 133 000 jobs in the private sector.

the sector resides in the fact that the

largest water industry operators are
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also active in international markets , exporting their management expertise and
technologies  to non -EU MS™.

Therefore, water services are not only well -established economic activities, but they
are sources of technological and organizational innovation , thus supporting
economic growth and spurring export opportunities.

10 This is the case, for example, in France, where the private sector share in 2005 for water and
wastewater services was 79%. However, the water industry is very concentrated: three
companies (Veolia Eau, Lyonnaise des eaux France and SAUR France) provided water to 69% of

the French urban population in 2006, and are also v ery active in water supply projects abroad.
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Chapter 4. Investment needs and growth potential
from EU directivesd compliance.

4.1 Compliance gaps and investments needs

In contrast to the challenges ahead related to the implementation of the WFD and
Floods directives, the implementation of both the DWD and the WWTD is well
advanced in most EU15 MS. However, this not yet the case for all of the more recently
accessed MS, presenting a general divide between t hese two groups in terms of
investment needs and potential future investment needs.

The Drinking Water Directive (DWD)

The Drinking Water Directive (DWD) 98/83/EC aims to make sure that drinking water
everywhere in the EU is wholesome and clean. Improved d rinking water service and
waste water treatment and the related water infrastructure can significantly reduce

the costs on society and at the same time contribute to the achievement of objectives

in the Europe 2020 strategy of creating new jobs and stimula ting growth. This is
especially relevant in New Member States and in areas where lack of water and
sanitation still imposes costs to health and potential loss of economic opportunities.

The quality of drinking water in the EU is relatively high. 10 count ries (BE, BG, D, FIN,
F, EL, LUX, NL, PT,UK) complied with all parameters (microbiological, chemical and

indicator). Only few countries reported compliance level below 90 % (KWR, 2011)
Connection to public water supply is well developed in Europe and almo st all citizens

have direct access to public water supply. In general urbanised regions have a slightly
higher connection rate than rural areas, where the network is less economically
justifiable and population may rely on self supply.

Countries that have good quality public water supplies meeting DWD requirements
need to maintain the infrastructure for doing so I and it is the maintenance of
infrastructure that the cost associated with meeting DWD is to borne.

Urban Waste Water Treatment Directive (UWWTD)

The Urban Waste Water Treatment Directive (UWWTD) 91/271/EEC has the objective
to protect the environment from the adverse effects of urban waste water discharges
and discharges from certain industrial sectors (available in Annex IIl of the Directive)
and concerns the collection, treatment and discharge such waste water. Targets:

1 The collection and treatment of waste water in all agglomerations of >2000
population equivalents (p.e.);

1 Secondary treatment of all discharges from agglomerations of > 2000 p.e ., and
more advanced treatment for agglomerations >10 000 population equivalents
in designated sensitive areas and their catchments.

As for the EU -13, the transition period for the Urban Waste Water Treatment Directive
(UWWTD) runs until 2015 (most new MS) , 2018 (Romania) and up to 2023 (Croatia).

During the last two decades, waste water treatment has improved throughout Europe

as a result of the implementation of the EU Urban Waste Water Treatment Directive
(UWWTD) (1991). The last review (EC, 2013 a) indicated in its technical report
(Umweltbundesamt GmbH, 2012 ) that :
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1 94% of the EU has collective systems (EU 15 97% and EU 12 72%). 18
countries have levels of collection beyond 95% of compliance. Only five
Member States would be collecting less than 50 % of the load that should be
collected (BG, CY, EE, LV, SI).

1 82% ofthe EU ensures biological treatment to the effluents (EU-15 88% and
EU-12 39%). Ten Member States reach levels of compliance beyond 95%. Nine
Member States are on the other hand still below 50% of compliance in this
respect (BG, CY, EE, IE, LV, MT, PL, PT, SI)

1 As regards provisions in Article 5 (more advanced treatment), the EU as a
whole reaches 77% (EU  -1590% and EU -12 14%). Five Member States reach
levels of compliance beyond 95% (AT, DE, EL, FI, NL). Twelve Member States
are on the other hand still below 50% of compliance in this respect (B G, CY,
CZ, EE, HU, IE, LV, LU, MT, PL, PT, SI).

The Directi ve presents major challenges to several ¢ ountries and there are still large
gaps to live up to the EU regulation requirements. The challenges relate both to i) the
establishment (or improvement) of waste water collection systems and ii) the

development of the necessary levels of treatment to comply with the Directive.

Significant investments have been made and key infrastructure is in place to a far

extent. The current ' estimated percentage of the population in each EU28 MS which
benefits from tertiary level treatment facilities and other less stringent levels is
illustrated in  Figure 10.

The study on cost of compliance with the UWWTD (COWI, 2010) estimated the
compliance costs and financing gaps in MS. It can be seen in Table 2 that some
countries have indicated tha t they might face difficulties in financing the needed
investments; Bulgaria, Poland and Romania. Other countries such as lItaly, Latvia and

Greece have expressed uncertainty about future financing.

1" As of November 2013,
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Population connected to wastewater treatment, according to
treatment level of plants, 2011* (% of tot3l
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Less than secondary treatment o
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B Secondary treatment
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Figure 10 . Population connected to wastewater treatment, according to treatment
level plants, 2011* (% of total)

*ltaly and Cyprus (2005), Croatia and Latvia (2007), France (2008), Belgium and Portugal
(2009), Denmark, Germany, The Nethe rlands, Austria, Sweden and The United Kingdom
(2010 ).

Source: Eurostat (2013), CGDD (2011)

For some Member States (e.g. the Czech Republic) the compliance date is beyond the
period 2007 to 2013 but that does not mean that there will be no investment dur ing
that period so allocated EU funds might support achieving a later deadline (UWWTD).
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Table 2. Indicative financing gaps for 2007 to 2013 and for 2014 until full compliance

Compliance costs Tfotal reported supply Financing gap
0
finance (data
incomplete)
2007 - 2014 - 2007 - 2014 - 2007 - 2014 -
2013 2013 2013
Belgium 1161 - 2998 452 1836 452
Bulgaria 3105 2020 939 - -2166 -2020
Czech 1524 - 6077 - 4553 -
Republic
Estonia 178 - 745 127 576 127
Ireland 248 - 1092 - 844 -
Cyprus 363 - 1553 40 1169 40
Lithuania 69 - 263 - 193 -
Luxemburg 67 - 797 - 730 -
Hungary 8 2 2291 140 2283 138
Poland 13756 1300 5078 - -8678 -1300
Portugal 458 - 1474 - 1017 -
Romania 5003 6338 4067 1077 -936 -5261
Slovenia 150 278 517 - 367 -278
Slovakia 789 87 2181 293 1392 206
UK 348 - 3184 746 2836 746
Denmark 13 - - - 13 -
Netherlands 0 - - - - -
Germany 4 - 342 - 338 -
Greece 890 - 1101 - 211 -
France 1623 - 127 - -1496 -
Italy 3404 - 228 - -3176 -
Latvia 171 116 1 - -170 -116
Malta 58 - 43 - -16 -
Austria 0 - - - - -
Finland 243 - - - 243 -
Sweden 0 - - - - -
Spain 1484 4 3826 - 2342 -4

Source: Reproduced from 6th Commission Summary on the Implementation of the
UWWTD, SEC(2011) 1561
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The fin ancing plans for the next years to ensure compliance of each MS was collected
according to availability and important information gaps. The data is presented in
Table 6 (page 33) as it is used for the modelling the macroeconomic implication of

investing in the sector.

4.2 Growth associated compliance potential

Benefits

and beyond

A well -functioning water supply and sewerage networks are a pre

for economic growth

down treatment costs for drinking water.
into various benefits that range from (1) health benefits

Water industry

-condition

, as it decreases pollution, improves health conditions and cuts
-related investments t
; (2) environmental benefits;

ranslate

(3) benefits for economic sectors and (4) other benefits such as recreational as well as

property value improvements (OECD, 2011;

Several benefits a

preventive benefits of
investments can be also more
potential brought about
generation from sewage or agriculture potential for re

innovation

scarce nutrients).

re associated to the costs of avoiding
investments (i.e.

pollution prevention).
proactively associated to benefits such as the
resource management (i.e. potential of energy

WHO, 2004)

no -action
However,

and highlight the
such

-use of water and increasingly

Indicators, and general economic evidence, on benefits tend to be collected at project

level giving place

to fragmented account of the economy

with water -industry investments. Such exercises a very rare (OECD, 2011).

-wide potential associated

However, some examples can be highlighted as of the economic benefits of investing

in water industry for illustrative

purposes.

Table 3 shows a few of such examples. For

reference, the 2001 assessment of the benefits of compliance with the environmental
acquis (i.e. DW D) for the (then) candidate countries (ECOTEC. 2001), is presented in

Annex V.

Table 3. Examples of benefits from water

Type of benefit

-industry investments.

Economic benefit

in  currency unit
million
Hernandez -
Valencia region (Spain) 43 WwTt p'a'?ts .A overal U 164/ yearl Sanchoatal
contr ibution
2010
Improving the quality ) Georgiou etal .
of recreational waters WWT A Recreational GPS 2151 S:)OgaéZSeOr%gver (2005) in
in the UK yearsp OECD, 2011
Improving the  quality G 2400 for -o Brouwer and
of recreational waters WWT A Recreational ears period Bronda (2005)
in the Netherlands y P in OECD, 2011
Water quality
. USDA (2000)
*
USA |mproveme|jt . A overall USD 11000/year in OECD, 2011
contribution

*Includes both
improvements.

waste water treatment and other measures such as agriculture practice
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As bottled water typically costs
hundreds of times more than tap
water, the full implementation of the
DWD allows for potential savings
linked to shifting consumption from
bottled water to tap water (COWI et
al., 2011) , although this may have
some employment impacts for th
bottling  industry More  context
specific examples can be illustrated
by the extra costs of accelerated
compliance investments (Box 4).

Going beyond the benefits of
avoiding no -action and looking at the
proactive benefits, the evidence
collected in MS al so indicated
research and development
as a priority for investment in the
EU, particularly in the mature water
industries where growth is to depend
on innovation rather than
compliance.

e

(R&D)

Box 4 i Extra costs of accelerated compliance
investments

In ltaly, a number of smaller water supplies use
ground water loaded substances (i.e. arsenic) for
which concentrations  exceed the DWD thresholds .
The Directive allows derogations from these
thresholds under very strict conditions and limited

in time . Italy now faces a situation where they
might not be allowed any longer to apply such
derogations . Many of the small water supplies
would be able to get water from different source

by connecting to larger neighbouring water
supplies. This would be the cheapest solution but it

will take longer to implement. Thus, small supplies
may now face a situation where they have to
invest in relatively expensive water treatment
equipment which they will only use on a temporary
basis until the connection to the larger systems is
completed. This is an example of how the
compliance costs can be higher if the
implemen tation suddenly has to be accelerated.
Due to institutional constrains it has been difficult

and slow process for getting the small supplies to
take the necessary actions.

COWI (2011) Study on compliance with the
Drinking Water Directive.

The records of dynamic water sectors such as the Danish, French, German or Austrian
demonstrated that water industry can be cutting edge both with regards to traditional

water activ ities and emerging opportunities activities
energy nexus. For example, the water industry represents 2

. One key aspect is the water -
-3% of net electricity

usage in the UK, equivalent to four million tonnes carbon dioxide equivalent every

year. Over the last
however, as overall UK GHG
emissions have gone down, the
water i ndustryos
actually gone up by 30% (Pollutec,
2013). One response is bioenergy
from waste water  (see Box 5 or bio
plastic). In this sense, a proactive
stance towards convergence
water, waste and energy services
(Frerot, 2012) is a real possibility.

ten years,

of

Water industry and economic growth

In turn, such benefits can partially be drivers for economic growth. For an in
-economic interactions of
please refer to the report on WFD and economic growth

discussion on the macro

e

Box 5 i Self -powered Vienna Waster Water
treating plant

The energy -water use link has been explored by
Viennads main wastewater
now uses several renewable energy technologies to
minimize the required resource input (producing
78 GWh of electricity and 82 GWh of heat).

In the long -term, th e plant is to become a net
producer of energy (Green Jobs Austria, 2012).

t

-depth
investments in water management ,
(ACTeon et al. 2013).

March 2014 28




Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -

input to the  European Semester

Water Industry Summary Report

Growth models can provide an overview picture of the impact of such investments in

the economy as a whole, as developed here through a pan -Europea n perspective. This
approach allows an interaction of a sector specific investment (i.e. water industry)

with the remaining economy in the short run.

This implies that long  -term growth benefits of healthy populations and environments
as well as an innovat ive economy are not captured by these models.

The model baseline for a modelled pan - European perspective)

A forward -looking, ex ante, assessment requires a baseline forecast to which the
different policy scenarios can be compared . While this may not necess arily be a
forecast of future developments, it is required to provide a neutral viewpoint for the

purposes of comparison. Although the model -based results are presented as
(percentage) difference from baseline, the values in the baseline can be important
themselves.

The baseline used for this modelling exercise

(European Commission, 2009), which provides economic projections. We have used

the interpretation published by DG Energy (European Commission, 2010) to derive the
inputs for ESME, as this also includes information on energy consumption and
emissions that is required by the model. The DG Energy publication is often referred to

as the OPRIMESS® projections, after the energy

figure s.
The baseline is summarized in the table below.

Table 4. Summary of Modelling Baseline for EU2 8

2010 2030 % pa
growth
Population (000s) 502,010 522,904 0.2
GDP (Ubn2005) 11,549 15,592 1.5
Employment (000s) 224,777 229,416 0.1
Household consumption 6,577 8,114 1.1
(ubn2005)
l nvest ment (ubn200 2,691 3,581 1.4
Consumer prices (2005=1) 1.10 1.60 1.9
Sources: Cambridge Econometrics, European Commission.

In order to match the sectoral classifications of E3SME and its annual frequency, it was
necessary to carry out the some additional processing and expansion of the PRIMES
economic projections. These can be summarised as the following actions:

A Classifications were converted i as E3ME and PRIMES use similar data sources,
the classifications also tend to be quite similar. There are, however, some
differences, for example E3ME has more disaggregation of service sectors.

A Point estimates for every five years were converted to annual time series i

a
simple interpolation method is used; short -t erm forecasts from

AMECO database were also incorporated to take into account more recent data
from the recession.

A Additional social and economic variables were estimated.

This last action is particularly important as, although PRIMES includes a

comprehensive set of projections for Europeods
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only provided at an aggregate level (e.g. GDP, household spending or value added for
some energy -intensive sectors). Since E3ME requires a complete specif ication of the
national accounts, other economic variables must be estimated.

The process of estimating the additional economic indicators was carried out using a

methodology that is as consistent as possible between the economic variables, for

example ens uring that the components of GDP sum to the correct total, and that
similar indicators, such as gross and net output, follow the same patterns of growth.

The published figures provide economic projections for GDP, gross value added (GVA),
and household in  comes in constant prices. Economic output (which is gross, defined as
intermediate demand plus GVA) was set to grow at the same rate as GVA.

E3ME6s tot al consumer spending was set to grow at
household income figures, following th e standard economic assumption that, in the

long run, all income is spent. Detailed consumer spending by spending categories was

set to grow using historical trends and was then constrained to the total. Other

components of output (at sectoral level), main ly investment and trade, were also set

to grow based on historical rolling averages and then constrained to the total output

that was based on the GVA projections.

Prices for energy -related industries were set to be consistent with the published
energy pri ce assumptions. Prices for other industries were projected using historical
trends

The additional processing steps were carried out using software algorithms based in
the Ox programming language (Doornik, 2007). The result of this exercise is a set of
baseline projections that is both consistent with the published figures and the
integrated economy  -energy -environment structure of ESME.

The Policy scenarios

Scenario design

Each scenario is modelled against the baseline scenario which embodies the current
level of implementation.

Scenario 1 is the primary scenario set in which investments requirements for the two
directives (UWWTD & DWD) that are the focus of this study are modelled.

Scenario 2 is defined only for the 12 member states considered under the parallel
study, Potential for Growth and Job Creation through the Protection of Water
Resources (ACTeon et al 2013). It should be noted that due to complex interaction

effects in the model, the impacts from modelling the UWWTD & DWD investments

and the WF D, Floods Directive & NSWRE investments separately will not necessarily

sum to the impacts from modelling both sets of policies combined (as in Scenario 2).

The investments are modelled as three distinct scenario variants A -B-C(Table 5); one
in which financing is achieved through:

A. investments which are exogenously funded . Exogenous funding, can be
associated with EU or international funding and implies that the impacts of such
investments can be seen separately from the impacts of the funding
mechanism. Furthermore for some of member states, in which the majority of
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finance is expected to co me from European Regional Development Funding,
this may represent a realistic policy option 12,

B. investments that are financed out of general public expenditure via an increase
in direct taxations ;

C. the application of the cost recovery principle (via an incr ease in water
prices);

Under scenario variant A the policies are exogenously financed.

Table 5. Summary of Scenario Design

Policies Funding Mechanism
UWWTD WEFD, Floods Exogenously Direct Water
& DWD Directive & financed taxation prices
NSWRE
Scenario \% X \% X x
la
Scenario \% X x \Vi x
1b
Scenario \% X X x \Vj
1c
Scenario \Y, \Y, \Y, X X
2a
Scenario \Y \Y, X \% X
2b
Scenario Y, \Y, X X \%
2c
Sources: Cambridge Econometrics.

It is important to remember that in reality a mixture of financing mechanisms are
likely to be in place, depending on the nature of the investments and economic factors

specific to each Member State. The existing institutional setup with regards to public

vs. private ownership and management of the water supp ly network and prevailing
tariff structure are also likely to be key determinants of whether cost recovery will be

imposed in practice. Nevertheless, the scenarios, rather than providing an exact
representation of reality, have the potential to shed light on best practice (in terms of
economic costs and benefits) for the funding of water policy investments in terms of

the two financing mechanisms.

Scenario inputs

All main inputs for the scenario are presented in

12 Clearly this will only hold true at the member state level of analysis and would not be an
accurate representation of the funding mechanism at the EU -level.
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Table 6 and Table 7. These inputs have been collected by national experts as part of
th e process of assessing the investment needs and growth potential of water policy at
the Member State level.

For each of Member States, and for each of the three water policies, the following data
were collected:

A investment required for implementation of po licy (in euros or local currency)
A time period over which investments take place
A current level of implementation (as a percentage)

The following processing steps were taken (where necessary) in order to make the
inputs consistent across Member States and with E3MEG6s model definition:¢

A conversion from local currency to euros
A conversion to a denominator of millions
A deflation to 2005 prices

In some cases R&D expenditure requirements were provided along with capital
expenditure investments. Where this informat ion was provided it has been
incorporated appropriately.

For the purposes of this macroeconomic modelling exercise, the level of
implementation is defined as the proportion of total planned expenditure currently
invested. The adoption of this definition of implementation is for pragmatic reasons
only and has the obvious disadvantage that it focuses on inputs rather than an
outcome -based measure such as ecological status.

Since the emphasis of this study is on the continued implementation of the Water

Frame work and Floods Directives, and the first wave of river basin management plans

were submitted in 2010, the inputs have been incorporated so as to model the impact

of full implementation in the scenarios relative to a baseline with partial
implementation (i .e. what has already been done but no more). However, the current

level of implementation has been found to vary between Member States and in Spain,

in particular, the level of known implementation to date has been low to non -existent.
In this case the mod eling of a full -implementation scenario versus a no -
implementation baseline is thought to be more realistic and relevant from a policy
perspective.

Information gaps

The Member State experts have found that detailed (and for some countries even
basic) inf ormation on future and current investment needs and their time horizon is
not readily available. The information gaps encountered and, where possible, the
strategies for dealing with them are discussed below.

For some Member States and policies, informatio n on investment requirements as
distinct from other implementation costs (such as operating expenditures) was not

available. For these Member States, the modelling results will understate the growth

potential (and costs) of the continued implementation of EU water policy. Furthermore
for some member states, compliance has already been achieved to the extent that no

further investment needs have been identified. This is the case for Denmark and

Sweden and as such modelling results have not been produced for both of these
member states.
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Table 6. Summary of Scenario 1 Inputs

UWWTD DWD

AT 03301.5m nvestmeBlt over 02482.1 investmeBlt over
BE 0292.5m investmeil3 over n/a

BG 0224.9m investmeil3 over n/a

CY G15.5m invest menl3d over 2 ha

CZ 0161.7m investme#l3 over n/a

DE (G4218.3m nvest mehd over na

DK nla n/a

EL 0216.1m investmeil3 over n/a

EN U51.2m investmeni over 2 Na

ES U4377m invest men-13(WWED & 200WD 2ombined)

Fl 0167.6m invest me+ld3 over n/a

FR (G5461.3m investmehst over 01011.2m investmeh8t ove
HR 04861. 7m nvestmeB}t over 0867.9m investme+d3 over
HU 0169.4m investmed l3 over 0134.2m invest20i2+413 over
IE 0217.2m investme+ld3 over n/a

IT 61949.5m nvest mehdt over Na

LT u43.1m investmeni over 2 Na

LV 023.7m investmeni3 over 2 081.9m investmeni over
LX 0821.6m investme+® over n/a

MT G18.0m inveetdidni3 n/a

NL G571.1m investme+l3 over n/a

PT U4739.5 invest me-h3t(UWAMTB & DV2D0c@nibined)

PL G45789.6m nvest mehst over Na

RO 0152.8m investmeqfl3 over 01496. 7m invest mebt ove
Sl 027.2m invest20Bni3 over 03330.8m invest mebt ove
SK (83.4m investmentd over 2 Nna

SW n/a n/a
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UK 06763.8m invest me-n2t

Notes:
Figures or Latvia ,

WFD-related investments.

Sources:

over na

Investment expenditure are expressed in 2005 prices.
Spain and Portugal may include double counting between UWWTD, DWD and

ACTeon, Cambridge Econometrics, Ecorys, REC.

Table 7. Summary of Scenario 2 Inputs

WFD

CY 0U14.8m inves
2012 -15

CZ 02826m inves
2012 -15

EL 01220m inves
2013 -15
07.9m R&D ex
2013 -15

ES nl/a

FR 022152m inve
2012 -15

HU 05785m inves
2012 -27
0140m R&D ex
2011 -21

IT 01605m inves
2012 -21

LV 0530m invest
2012 -15

NL 01370m inves
2012 -15
ut48m R&D exp
2012 -15

PT 03693m inves
2012 -13

RO 017914m inve
2012 -27

UK 0918m invest
2012 -15
uU6m R&D expe

t men

t men

t men

pend

st me

t men

pend

t men

ment

t men

endi

t men

st me

ment

ndit

Floods Directive NSWRE

n/a n/a

0823m invest ment nla

2012 -15

045.9m investment t133m invest me

2013 -18 2013 -15

n/a U6657m investm
2010 -15

n/a 03430m investm

2012 -20

0136m investment nla

2012 -15

n/a

n/a

05.5m invest ment nla

2012 -15

01347m invest mennla

2012 -18
G6296m R&D
2012 -18

n/a

expend

U 3 6 9 3investment over
2012 -20

08227m investmenu972m invest me

2012 -27

2012 -15

017259m investmel nla

2012 -27
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2012 -15

Notes:  Scenario 2 inputs also included all inputs modeled under Scenario 1.
Investment and R&D expenditure are expressed in 2005 prices.
WFD figures for Latvia and Portugal may include UWWTD and DWD -related investments.

Sources: ACTeon, AMEC, Cambridge Econometrics, CENIA, IVM, NTUA, REC.

Limitations of the approach

The limitations of the macroeconomic modelling approach should be borne in mind
when interpreting the scenario results

The model of the effect of investments in t he water industry (  UWWTD and DWD ) is
limited by the fact that information available on the investment requirements and their

timing may be subject to significant uncertainty. In general the reliability of the

modelling results will depend on a large part o n the reliability of the data gathered by

the national experts.

Moreover, t he dimensions of the model are also a limitation of the analysis insofar as

the economic sectors in E3ME are defined at the NACE Rev. 2, 2 -digit level. It is
therefore not possibl e to obtain results beyond this level of sectoral detail.
Furthermore the geographic scope of the model is defined at the national level,

making a regional analysis of the economic impacts of water policy impossible.

In turn, t he main limitation of E3ME in relation to these scenarios including
investments for the water sector as a whole, as influenced by the WFD and the FD is
that it is unable to capture the interaction between environmental water quality and

the economy. In the context of this study, this means that the impact of

improvements in environmental water quality on the economy and its potential for
promoting economic growth cannot be measured.

Water supply and demand in the model is represented in economic terms only. This

means that water use  that does not result in an economic transaction, and is therefore

not recorded in economic statistics, is not covered by the model. This is expected to

present a particular problem for modelling the impact of water pricing policies on the

agriculture and e nergy generation industries which are known to rely heavily on self -
abstracted water. In the context of this particular study, it means that the cost

recovery scenario variants will not include the recovery of costs from sectors that use

self -abstracted wa ter

Related to this point is the difficulty in representing water as a traditional economic

good. In particular there are known to be considerable non -linearities in the demand
for water consumption (Zetland, 2011). Furthermore, in times of scarcity, ratio ning
mechanisms other than the price mechanism are likely to be used. The representation

of the water sector in E3ME is there for only appropriate for marginal changes in water

prices

The information gaps discussed mean that caution should be exercised whe n
comparing the results between Member States. More specifically, for some countries a

lack of economic impact may simply reflect the reality that there are no data available

on the future investment requirements. For this reason it is important, when

inte rpreting the modelling results, to refer to the summary of scenario inputs in Table
6 and Table 7 so that the coverage and scale of the policies being modelled can be
taken into account.
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Model results

Introduction

Before proceeding to the presentation of the results, Figure 11 summarises the
expected impacts of the policy scenarios.

Under the scenario variants in which investments are financed by the public sector the
associated increase in direct taxation may generate negative impacts on household
income, consumption and empl oyment.

For the scenario variants in which cost recovery is achieved, the increase in water

prices will be expected to raise industry costs and reduce household incomes. In

particular there may be large increases in the costs of industries that are intens ive
users of water (although this will depend on the extent of self -abstraction). A pass -
through of these costs to the price of industry output may result in an increase in the

aggregate price level and generate distributional impacts and possible loss of
competitiveness.

The investment by the water sector will stimulate demand in infrastructure -related
industries such as the construction and engineering sectors. Likewise, any R&D
expenditure requirements lead to an increase the output of research and devel opment

industries. These direct impacts, if large enough, will result in aggregate economic
impacts such as in increase in GDP, employment and prices.

Water Policy

Infrastructure investments and R&D
expenditure

Higher water prices i cost
recovery is imposed)

Higher taxrates|if investment
Funded by public s=ctor)

Higher output inconstruction, engineering,
RE&D sectorsetc.

MNegative impactson
households/industry

Ageregate effects: GDF, employment, prices

Figure 11 . Representation of water policy -related investment impacts in E3ME
(Source: Cambridge Econometrics)

In the following sections, results for the main economic aggregates are provided in
terms of percentage differences from baseline in 2015, 2021 and 2027.

The next section presents the results for the EU28 as whole. The mo delling exercise
was also carried out at the MS level, and a detailed report of MS -level results is
provided in Annex IlI.
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EU-wide results

The Scenario 1 results for the EU28, as a whole, are presented in Table 8. Focusing on
the results of Scenario 1a, the UWWTD and DWD -related investments are not found to
have much economic impact at the aggregate level. The additional increase in
investment (includin g direct investments) is modest, at around 0.5% compared to
baseline in 2013. The induced increase in imports as a result of higher demand for
investment goods leads to a slight reduction in net trade resulting in a net impact on

GDP that is close to zero  in 2013. There is no evidence of persistence in the impacts

and the main economic aggregates return to baseline levels by 2025.

When the investments are funded, either through direct taxation (Scenario 1b) or an
increase in water industry prices (Scenario 1c), the impact on GDP is neutral and there
is a small but negative impact on household consumption attributable to the reduction

in real household income as a result of the reduction in net pay (in the case of the
former) and the increase in consumer pri ces (in the case of the latter).

Table 8. Scenario 1 EU28 Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumption 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0
Investment 0.5 0.1 0.0 0.5 0.1 0.0 0.5 0.1 0.0
Imports 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer Prices 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

As a very tentative exercise, the percentage evolutions to be stimulated by the water
investments suggested in Table 8 are translated in absolute numbers in Table 9. The
exercise is based on the baseline values of Table 4 and is only provided here as to
provide a better grasp of the magnitude of the changes at EU level but cannot be used

as definitive reference on the subject.

Table 9. Scenario 1 EU28 Translated Modelling Results ( illustrative only ).

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP (a4br%(1208 00 0.0 0.0 0.0 00 00 00 00

13 This is the reference year used to have comparable results with past growth.
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Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(000s)

Household 0.0 0.0 0.0 -6.80 0.0 0.0 -6.80 0.0 0.0
consumption

(ubn2005)

Investment 14.03 15.46 0.0 14.03 3.09 0.0 14.03  3.09 0.0

(4bn2005)

Notes: Figures shown are difference from baseline

Sources: Cambridge Econometrics, E3ME, ACTeon

In turn, and to provide a broader picture of the potential impacts of investments in

water,

Table 10 presents the results of the modelling exercise when WFD, Floods

Directive and NSWRE

-related investments are also modelled, along with the UWWTD

and DWD. The size of the GDP impacts is accordi

ngly large, as the additional direct

investment is roughly double that in Scenario 1. The pattern of results remains very
similar to Scenario 1 although for the case where the direct inputs are exogenously

funded (Scenario 2a) there is some evidence of per
GDP impacts through to 2025.

Table 10 . Scenario 2 EU12 Modelling Results

sistence in the positive, but small,

Scenario 2a Scenario 2b Scenario 2c
2013 2020 2025 2013 2020 2025 2013 2020 2025
GDP 0.2 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consumption 0.1 0.0 0.0 -0.2 -0.1 00 -01 0.0 0.0
Investment 1.1 0.2 0.1 1.0 0.1 0.1 1.1 0.1 0.1
Imports 0.2 0.1 0.0 0.1 0.0 0.0 0.2 0.1 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 -0.1
Prices
Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.
As in Table 9, the order of magnitude of the results are also translated for the results
of Scenario 2 in the following Table 11.
Table 11 . Scenario 2 EU12 Translated Modelling Results ( illustrative only ).
Scenario 2a Scenario 2b Scenario 2c
2013 2020 2025 2013 2020 2025 2013 2020 2025
GDP (UbnzZ 2415 1340 1340 12.08 0.0 0.0 12.08 0.0 0.0
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Employment 225.45 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
(000s)

Household 6.80 0.0 0.0 - -6.58 0.0 -7.34 0.0 0.0
consumption 14.67

(4bn2005)

Investment 30.86 6.18 2.88 28.06 3.09 2.88 30.86 3.09 2.88

(4bn2005)

Notes: Figures shown are difference from baseline

Sources: Cambridge Econometrics, E3ME, ACTeon

Conclusions  from the model results

The objective of this modelling exercise was to estimate the macroeconomic impacts

of the investments required for the continued implementation of the UWWTD and
DWD for each of the 28 member states . Scenarios were defined to model the full
implementation  of the investment requirements for these policies and for the 12
member states analysed in a parallel project (ACTeon et al, 2013), the WFD, Floods
Directive and NSWRE as well. The scenarios are modelled relative to a baseline of the
current level of imple mentation of the directives. For each set of policies, three
scenario variants are modelled, one in which the investments were exogenously
funded, one in which the investments were publically funded via an increase in direct
taxation and one in which cost recovery was achieved through an increase in the
output price of the water supply sector.

The scenarios look at the implications of a shift in economic activity from current
consumption to investment, with financial balances upheld by international flows. In
some countries the shift could be expected to have a small positive impact on GDP as,

for example, construction is a domestic activity while consumer goods are often

imported. However, the relationship between consumption, investment and GDP is

likely to vary between countries.

The results of the analysis at EU level show impacts on the main economic aggregates

to be modest. The result is far more modest if compliance is limited to DWD or
UWWTD. It needs WFD and FD to have a significant effect (here onl y 12MS are
included and it already shows and effect).

The modelling exercise indicated that at EU28 level (including the effect of the 12 case
study case study countries on WFD and FD) , the direct effect of planned compliance
investments showed a potentia | increase of employment by 0,1%, or about 225,000
additional jobs  throughout the EU economy

However, there are some quite considerable differences in the results at the national

level. In general Member States which had the largest di rect investments re  lative to
GDP, are those that had the largest impacts on employment and GDP (either positive

or negative). This is not a surprising result. The greatest effects are expected to be

felt in the new MS, notably in Slovakia, where GDP could growth up to 2% ove r the
first period (2013 -2020) thanks to water industry  -related investments and make
employment growth up to 0.8% . in other new MS, GDP growth associated to water
industry investments is more likely to be around [0.2 -0.6%] but employment effects

are only around 0.2%.

Another dimension to be highlighted is that for similar GDP growth effects, the
employment responses are not the same in all countries. In Western MS, a 0.1%
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change in GDP is rarely accompanied by any change but for larger investments suc h
as expected in Spain and Portugal.

The results also suggest that in order for persistent impacts on GDP to be realised, the

time horizon of investments needs to be spread out over a relatively long period so as

to avoid a downward bound in economic activ ity when large investments are made
over a short period of time and then discontinued. This would avoid any possible
constraints on production capacity (e.g. a shortage of skilled labour). Most current
investment plans fall short of this long -term projecti on with effects tending to only to
last in the short  -run.

Of greatest policy relevance is the difference in outcomes modelled under each of the
financing mechanisms. For Member States in which the positive impact on GDP was
driven by an increase in househo Id consumption, the funding of investments through
general taxation had the effect of eroding and in some cases completely neutralising

this positive impact. In these situations the funding of investments through an
increase in water prices is generally pr eferable from an economic perspective,
provided large increases in water prices are not passed -through to households. Higher
water prices of course also have the environmental benefit of lower consumption

rates, although this reduces economic output in the water supply sector (as discussed
below).

For some Member States the financing reality may lie much closer to the exogenously
funded scenario variant (i.e. ESF), provided that there is not a crowding out effect

where investment in water infrastructure lea ds to a reduction in investment
elsewhere. A substantial proportion of the funding is expected to come from EU
Cohesion funding and ERDF for some countries, including Hungary, Romania and
Croatia.

March 2014 40



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

Chapter 5 - Financing and available instruments to
incite compliance

Current instruments

The basic financing instruments to finance water industry operations are water tariffs
and sewerage/ wastewater treatment tariffs . This source is completed by various
subsidies  from national or EU budgets. Such financial support, generally dedicated to
infrastructure can be direct transfers from the budgets to the sectors. The national
budgets may be enhanced through borrowing **. However, indirect subsidies are
also used in many  MS not only covering capital costs but may also support operation

and maintenance cost through tax rebates and exemptions.

Tariffs aim at covering the financial costs of providing the services (investment,
operation and maintenance costs). Such tariffs ca n be structured in different ways:

1 Flat rates: in the absence of water meters, monthly water tariffs are fixed and
can be based, for example, on household or apartment size;

1 Volumetric rates: tariffs are calculated based on actual consumption, charging
a fixed rate per cubic meter;

1 Mixed rate: these tariffs include a flat, fixed component and volumetric

charging.
In addition to tariffs, environmental charges (abstraction and pollution
charges) are often in place, with the goal of internalizing (covering) t he

environmental and resource costs of water use. These charges are normally charged
on a volumetric basis and are included in the final water bill.

The table below provides an overview of the basic economic instruments in place in
the EU28, based on the i  nformation included in the country fiches (See Annexes | and

).

¥ tis important to highlight that subsidies are supported by current and future taxes through

borrowing. In this sense, the European Investment Bank (EIB) was the single larger lender for

water servicesa nd i rrigation systems in the ERO0l%¥petiods (kIR 5
2013).
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Table 12 . Water tariffs and pollution charges in the EU28 . (Source: own elaboration
from national sources; EEA, 2013 and OECD, 2010).

Water and  wastewater tariffs
Flat rate Volumetric Mixed rate Abstraction Pollution

rate (fixed + charges charges
volumetric)

BE
BG
CY
Ccz
DE
EE
IE (Unclear*)
EL
ES
Fl

FR
HR
HU
IT

LT (Unclear**)
LU
LV (Unclear**)
MT
NL
AT
PL
PT Wastewater Water supply Kok ok
RO (Unclear**)
SE
SK
Sl (But unclear)
UK England+Wales

*In Ireland, only non -domestic users are charged, but the tariff structure was unclear in the country fiche.
Domestic users do not pay for water. **In these countries, the reported information does not state clearly
whether tariffs are solely volumetric, or a mixed rate is in place. ***Scarcely developed

Looking in particular at water tariffs, according to article 9 of the WFD these should be

set at an adequate level, ensuring the full cost recovery of water services. Cost
recovery is also closely linked to the incentiveness of water prices. In many EU
countries, achieving cost  -recovery would necessary imply an increase of water prices,
and higher water prices would incentivize a more targeted, efficient use of water
resources.

At present, however, full recovery of supply c osts is achieved only in a few
countries , and in many MS further efforts need to be made to achieve full cost

March 2014 42



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

recovery of water services, as shown in the table below. As this is likely to entail water
price increases, however, affordability concerns will n eed to be addressed.

Table 13 . Incentiveness and cost recovery capacity of existing economic instruments
in the EU28 . (Source:o wn elaboration from national sources).

Cost recovery rates and Countries

incentiveness

Tariff levels ensuring cost -

recovery (>90%) and an DE DK | FI | FR| NL | AT | SE| RO | UK
efficient water use

Cost recovery reached in
some areas/ by some
operators/ increasing prices BE | EE | CZ | EL | ES | HU | HR | MT* LT PL | SI
have led to lower
consumption

Tariff levels not ensuring full
cost recovery and an

o BG | CY | El IT LU | LV | PT SK
efficient water use

*Malta is reaching cost recovery for water supply but fully subsidies waste water
treatment

As just mentioned, when full cost -recovery is not achieved, clearly different forms of
subsidies are in place. Some indirect subsidies might exist even in those countries with

a cost -recovery rate close to 100%. The types of subsidies existing in the EU28 are
the followings:

1 Direct subsidies . public authorities at different levels (e.g. national, regional,
river boards) directly finance water - and wastewater -related infrastructures
(both in terms of investment, operation and maintenance costs);

1 Indirect subsidies . in some countries, a reduced VAT rate is applied to water
service hills. In  other cases, social subsidies directed to low -income households
can also be considered as indirect subsidies;

 EU Structural and Regional Funds . in some countries (especially countries
which recently joined the EU) Structural Funds play an important role in the
financing of water infrastructures.
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The table below provide an overview (although not exhaustive) of existing subsidies in

place in the EU

15

Table 14 . Overview of subsidies to the water sector in the EU (Source: own
elab oration from national sources and EC, 2013 b).

Subsidies Countries

Direct BG | CY | CZ El ES | FI FR|HU | IT | AT | PL | PT | SE | SI | RO

EU Funds BG | CZ | EE HR | HU | LT | LV | PL | PT | RO | SK | SI

Indirect BE |CzZz |[DE |[ES |FR |[HR |IE |IT |CY | LU | MT | NL | AT | PL| PT | SI | UK
In some countries, EU Structural and Regional Funds can cover a substantial part of

the total yearly expenditure for the water sector, as shown in the graph below taking

Bulgaria, Slovakia, Romania and Poland as examples

Figure

16
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Percentage of total yearly water sector expenditure covered
by EU funding

Bulgaria Slovakia Romania Poland*

Other sources, including

cost recovery and local
budgets

m Percentage of total yearly
water sector expenditure

12 . lllustrative example of
sector as awhole . (Source: own elaboration from national sources)

EU Funds on total yearly expenditure in the water

The EU has inc reasingly supported water research and the development of new
technologies for the water sector since the 1980s. Total EU funding over the last ten

15

% The graph only includes those countries for
fiches from national sources as EU data
investments to EU contribution is not available

which information was
comparing total water

The table only include the subsidies reported in the country fiches (the list might not be
exhaustive in some countries)

available in the country
-related expenditures and
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years exceeded 01.
and Seventh Framework
Programmes (FP6, FP7) (EC,
2012).

Access to EU and external finance
are key to many recent MS, not
only in terms of infrastructure but
also in supporting the development
of research and innovation in the
sector.

The variety of funding sources for
water investment funding
illustrated by that of Poland (Box
6).

Besides these external subsidies,

can be

3 bil

Box 6

|l 1 on

and

i Financing structure in Poland

equated to

The current budget of the National Fund to support
the National Programme for Municipal Waste Water

Treatment for the period 2010

-2015 amounts to

EUR 27.23 million in addition to the Cohesion

Fund.

In 2011, the structure of financing investments in
management was made up of local funds
33.8%; environmental funds, loans and credits

water

24.3%;

external

funding (including EU funds)

21.7%; the national budget 17.6%; other sources

2.6%.

cross -sub sidization

also common in many EU countries. In the most common type of cross
(i.e. Hungary, Estonia, Croatia) the industrial or commercial sector pay higher rates,
which are then used to finance a part of the provi
the Netherlands, the domestic and industrial sectors are subsidizing the agricultural
sector. In ltaly, in contrast, water prices are structured according to rising block
tariffs: in this case, customers using larger v
higher consumption categories) are partly covering the costs of providing the service
to low -consumption households. In Malta, as in other MS, higher

contribute for the less affluent users.

among water use sectors is
-subsidization

sion costs to the domestic sector. In

olumes of water (i.e. belonging to the

As previ ously mentioned, water tariffs normally also include

pollution charges
cover the
abstraction and pollution), ¢

-end domestic users

abstraction and

. One of the objectives of abstraction and pollutions charges is to
environmental and resource costs

(ERC) of water use (i.e. over -

ontributing to enhancing efficiency of water use and water

allocation among sectors. Currently, abstraction and pollution charges are set at very
low levels in many countries. As an example, the table below shows the incidence of

abstraction charges on fin

al water tariffs in six EU countries (data source: EEA, 2013).

Thus, and despite current uncertainties in their definition and assessment methods,
they are unlikely to fully internalize ERCs.

Table 15 . Incidence of abstraction cha
. (Source: EEA, 2013).

six EU countries

rges on the final water tariff paid by users in

Abstraction % of AC
Average tariff on total
charge .
tariff
g/ m3 U4/ m3

England and 1,69 0,0052 0,31%
Wales
Scotland 3,02 0,0033 0,11%
The Netherlands 1,43 0,014 0,98%
France 1,55 0,07 4,52%
Germany 2,31 0,051 2,21%
Slovenia 0,84 0,0555 6,61%
Spain 0,85 0,005 0,59%

mor e
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As a result of low cost recovery and low internalization of ERCs, in many MS, existing

water tariffs and water charges do not provide an incentive for an efficient water use

as a result of their too low levels. There is however a large diversity of situati ons, both
between and within MS.

Emerging sources

The reviews and assessment highlighted the need for an improved design of
economic instruments so that they contribute to fulfii both economic and
environmental objectives. Special focus needs to be given to: (i) the recovery of the

costs of service provision through water and wastewater tariffs, reducing the need for

public subsidies; and (ii) the internalization of environmental and resource costs, for
example through adequate levels of abstraction and pollution charges.

In particular, adequate recovery of provision costs has strong implications for the
sustainability of the water industry and fo r public budgets. When cost recovery is
achieved (i.e. no public subsidies come into play 7y available public resources could be
entirely allocated to those strategic water infrastructures and policies aimed at
supporting economic growth and/or development of specific economic sectors. In this
light, the achievement of full cost -recovery can be considered as a key component
of growth strategies , especially in Southern Mediterranean countries with a water
dependent economy.

As existing instruments are (partly) failing in achieving the key objectives (cost

recovery, incentiveness for a more efficient water use, application of the polluter -pays

principles), new (innovative) financing mechanisms could be introduced to

complement and support existing ones, especially in the context of the current severe

publ i c budget constraints. New financing mechani s
instruments, but also the reform of existing instruments into innovative

structures/forms. The need fo r finding new financing sources emphasizes the role of

proper economic instruments. Pricing schemes, in particular, could be redesigned, for

example linking price levels to water productivity: thus water prices would not
necessarily have to be raised, but rather re  -structured . Other options, such as
water markets and other incentive -based mechanisms should be investigated.

Alternative funding mechanisms for the water are actively being searched by MS
currently experiencing investment constraints. An example from the Netherlands is
presented in Box 7.

A bigger role of the private sector in water management may unlock financial
resources in a context of reduced public budget. T he role of both public
investments (i.,e. ESF) and public development banks (i.e. Eu ropean Bank for
Reconstruction and Development i EBRD the IFC or the European Investment Bank)
remain fundamental. It could even become more relevant in a new economic model

envisaged by Veolia Environment, the leading private utility. According to its CEO and

Y n ltaly, for example, it is estimated that public subsidization of domestic water and

wastewater services is equal to 10% for water provision and 28% for sewage and wastewater

treatment (Monaco, 2011). Irrigation water tariffs, in particular, are normally much lower than
industrial and domestic prices, as the sector is often heavily subsidized (e.g. in ltaly, Greece,

Spain).

March 2014 46



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

Chairman, Antoine Frerot (2012), a sustainable water management would only be
viable in the long -term if based on  solidarity financing phrased as fia-

mi

taxpayer system of fundingd where users pay

common good -related dimension of water management is borne tax payers. It is
important to highlight that this revised approach to ensure a sustainable provision of

water services, also reduces the burden of full cost recovery to the poorest, as

taxation is less regress ive than direct pricing. As matter of fact, this type of system

can be foreseen in several Eastern European projects beyond Public -Private
Partnerships (PPP), with public financial institutions  investing in private
companies through equity , buying shares o f the main companies and local
subsidiaries (Hall and Lobina, 2010). Moreover the emerging context of high profile
fre-muni cipal i sati ono owWateroutility sericesc(iedParis (France
Berlin (Germany) or Pecs (Hungary i Hall and Lobina, 2012) needs to be accounted
for in order to move towards a more sustainable financing model.

18)

Appropriate pricing whether through traditional per volume or per water productivity

make operators more likely to access credit, which is the basis for large investmen ts
once direct public resources are allocated. That said, public financing on this type

of infrastructure has the distinctive advantage of very low capital costs (zero
if based on taxes) compared to private operators access to capital (Massarutto et al.
2008) .

At a more general level, the adaptation of fiscal multipliers for countries that are under

fiscal cuts might also open up a larger room for greener revenue. In any case, it

appears that possible reforms of the water management sector aimed at an impro ved
financial sustainability will need to rely on comprehensive policy packages including

different types of measures and taking into account not only water resources but also

water -related sectors (e.g.; agriculture). Going beyond current policies and lik ing it to
innovation, a proactive development towards the convergence between water,
waste and energy management (i.e. bioenergy, bio -plastics, etc.) could also

provide dynamic sources of funding for future investments.

The bulk of recent investments in Eastern European MS, was delivered through
exogenous public financing through EU financial mechanisms whether through loans or

public investment. This is and will remain the main source of financing for
investments. However, a fundamental issue raised by the review of most Ea ster EU
MS, relates to a low  absorption capacity of such opportunities which needs to be
addressed. Whet her t o support t he Afconsolidatio
utilities  in a given MS or region should thus be assessed on a case -to case basis. In
most Easte rn MS, the municipalisation from single handed state companies following

the end of the Soviet era created a constellation of structures that may be regrouped

at sub - and regional level given their operational difficulties given their ill -adapted

Box 7 1 The need for alternative ficreativeod financing solution

To face public finance restrictions on investments in water infrastructure, alternative
financing solution need to be explored. Sewerage, wastewater treatment and the
management of surface and groundwater i n NL are public tasks, to a large extent
performed by decentralized governmental bodies (municipalities, water boards and
provinces). These bodies have recently reached an agreement with the central government

on their share in limiting the government budg et deficit to the 3% that applies to Eurozone
MS. This agreement may restrict the possibilities for municipalities, water boards and
provinces to invest in water infrastructure that has high initial (capital) costs, but low

recurrent (operational) costs (e .g. energy efficient WWTPs) . i C
found to enable them to continue (or start) inv
infrastructure, e.g. through public -private arrangements. The central government should

enable and fac ilitate such solutions.

March 2014 47

no

xed
t hrou

prooc



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

size. That said, the fragmented nature of the same sector in many mature EU

economies (i.e. Germany, highlighted by Wackerbauer, 2009 ) indicate that this is not
necessarily ill -adapted but that it may offer opportunities to improve efficiency that

need investigatin  g.

In addition, private involvement can go beyond the direct co -financing question by
setting -up cooperative mechanisms , for examples. Such schemes can come into
play where competition over water use and consequent benefits exi sts among water

stakeholders, and it usually takes the form of voluntary pricing and trading
mechanisms where stakeholders agree on mutually beneficial actions to conserve
assets, share benefits, etc. Experiences so far in this field showed that these
mech anisms can be effective in tackling water management issues such as, for
example, diffuse pollution. A successful example of a cooperative mechanism
implemented in the UK is described in Box 8 and a similar experience has been
supported by the Paris water utility (Eau de Paris), in the Voulzie area, upstream of
the Seine basin..

Box 8 i Cooperative agreements between water supply companies and farmers in
Dorset, UK

Cooperative agreements were developed in Dorset because the local water company
(Wessex Water) found itself facing increasing issues related to nitrates contamina tion,
mainly the result of farming activities. Due to the extent of the problem, relatively
inexpensive technical solutions (e.g., blending water from different sources) were no longer

viable, so the company could choose to apply expensive treatment techno logies or
implement a catchment  -based approach. Wessex Waters chose to approach the farmers and

involve them in cooperation agreements, with the aim of improving water quality by

promoting better practices. The main focus of program activities is the on -farm advice on
best practices, in which catchment officers work closely with farmers, as well as N
monitoring activities. The program also involved phased grant payments as an incentive at

the beginning of the initiative. Such agreements are established on a voluntary based
between farmers and the company, and are based on self -regulation among the key actors.
The company has an important role in the negotiation process and the provision of financial

resources.

The program has been very successful in securing farmersd participatic¢
between 80 and 100% of the farmers in the catchment at medium and high risk. Nitrogen

levels in the areas covered by the mechanism are now similar to the average national

levels, indicating good farming practices and appropriate fertilizer uses. Last but not least,

this approach to diffuse water pollution implies an annual cost equal to 8% of the annual

treatment costs.
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Chapter 6a. Conclusions

Mobilising relevant economic i nformation : a clear challenge.

Assessing the macro -economic impact of implementing key EU water industry
directives represents a clear challenge in terms of data collection and structuring.
While cost information related to the full implementation s of the UWWTD is available

from various national sources and from an EC study (Cowl, 2010), the
implementation of the DWD is mainly reported on technical grounds with no
systematic economic  assessment of past implementation or future potential needs to

fully comply with the DWD obligations . With more systematic cost assessments and

reporting been required under the WFD, and despite the limitations and uncertainties

of current cost assessments (ACTeon et al, 2012) , it is expected that the availability of
cost information for water industry direct ives will also progressively be improved in
coming years.

I nformation on the economic dimension of the water industry and related investments

is available for some MS and from project -based studies. However, the available
evidence is not sufficient to li nk water industry investments and economic growth
potential. Thus, the collection of available evidence was complemented by the
application of a pan -European macro -economic model that proved to be critical to
bring a robust  macroeconomic perspective in the study . However, detailed (and
sometimes even basic ) information on future and current investment needs and on the
time horizon of investments is not readily available. Thus, the modelling results for
these MS will understate the costs and growth potential of the continued
implementation of EU water industry polic ies.

The water industry in a nutshell

The water i ndustry has a macr oeconomi catthedava df the EdJf
equivalent to  0.26% of the total 2010 EU28 value added. The sector combines
increased private sector involvement in some countries with high profile re -

municipalisationo of o ut s o u rsteessig theadynamic u structurie t y

of the water industry sector .

With almost 500 000 full -time equivalent jobs, the water industry is  considered as a
mature industry that has proven to be relatively resilient in terms of employment

despite the current ~ economic and financial  crisis. However, the crisis has played the
role of a driver for restructuration . Althou gh the industry as a whole has maintained

its staff level, current efforts to consolidate the water industry in some Eastern MS
(moving from a very high number of small water service suppliers to larger water

services) might in the medium term reduce the e mployment weight of the sector in
these countries.

.9 bi

ser vi

European large water ut i l ity companies are well positioned

global market of water services (BMU, 2011) , exporting their expertise (i.e. water
service management for French operators ; innovative technologies for Danish
companies) well beyond EU borders.

Leakage from water supply network s remains an issue, despite important investments
and progress in controlling such losses in the last 15 years in both old and newer MS.
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Funding the water industry

Cost-recovery through tariffs for water services is the corner stone of the financing of
the water industry; although it is diversely applied depending on MS ( only 9 MS are
considered as fully implement ing the (financial) cost -recovery principle). Revenues
from water tariffs are completed by both direct and indirect subsidies (  such as tax
rebates), the later being widely used throughout the Union (17 out of 28 MS).

The role of the private sector and of public international financial institut ion (i.e.
EBRD, EIB, etc.) in the water industry sector is increasing overall. It offers new
opportunities for supporting a sustainable water industry , in particular in MS that
record a reduction (sometimes accelerated by the economic crisis) in the public budget
allocation to the water industry sector

Which prospects for economic g rowth  from investments in the water
industry sector?

Water industry investments have a role to play in supporting economic growth.
However, macro -economic results show that the overall EU -wide impacts of the full
compliance with the water sector industry directives are modest . The result is far more
modest if compliance is limited to the DWD or UWWTD. Indeed, it is the new
requirements of the WFD and of the FD that drive potent ial economic growth at EU
level . The direct effect of planned compliance investments for all water directives
showed a potential increase of employment by 0,1%, or about 225,000 additional jobs

throughout the EU.

There are , however, large differencesin potential impacts for individual MS: As it can
be expected, MS with  the largest direct investments relative to GDP are those that
show the largest impacts on employment and GDP (either positive or negative).

The greatest economic effects are expectedtob e felt in new MS where GDP growth
associate d to water industry investments is more likely to be around 0.2 -0.6% ,
employment effects  being limitedto  around 0.2 % in most of the cases.

The macro -modelling results highlight three important policy lessons:

1 For impacts on GDP to be persistent, the time horizon of investments needs to

be spread out over a relatively long period . This avoid s the downward bound in
economic activity  that would result from large investments made and
discounted over a short period of  time ;

1 The financing mechanisms selected for supporting investmen ts in the water

industry matter.  For MS in which the positive impact on GDP was driven by an
increase in household consumption, the funding of investments through the

general taxation had the effect of eroding or neutralising this positive impact.

And the funding of investments through a n increase in water tariffs is favoured
from an economic perspective, provided large increases in water tariffs are not
entirely passed -through to households. Higher water tariffs of course have also

additional environmental benefit linked to lower water ¢ onsumption, although
this reduces the economic output of the water supply sector.
1 For some MS, the financing reality may lie closer to the exogenously -funded

scenario (i.e. ESF), provided that there is not a crowding out effect where
investment in wateri  nfrastructure leads to a reduction in investment
elsewhere. A substantial proportion of the funding is expected to come from EU
Cohesion funding and ERDF for some MS, including Hungary, Romania and
Croatia.
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The water industry as driver of i nnovation ?

Being mature does not prevent the water industry to be at the forefront of innovation
Thus, it contributes to growth paths for the future, particularly for the more mature
water operators of the EU15 MS that are active in a growing international market.

As such, innovation is understood to be the driver of growth  in the sector in mature
markets, as opposed to compliance investments in newer MS.

By entering into the field of energy production and mining of scarce materiel (e.g. the
Vienna WWT plant has become energy self -sufficient and will  soon be selling energy
by harnessing organic loads into biogas) , the water industry sector is also contributing

to innovation and ultimately growth
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Chapter 6b. Recommendations

In the context of this report, policy recommendations are formulated as to contribute
to the following three policy objectives:
1 Support the compliance of the water industry -related EU Directives, namely the
DWD and the UWWTD;
9 Sustain economic growth through water industry -related investments
(distinguishing between short, medium and long term support); and
1 Strengthen financing that can support water industry development in the EU.

The following Table 16 presents the key recommendations that originate from the
analysis of the study results. Each recommendation is described with:

1

Its identity card which includes:

i) the recommendation name ;

ii) its description ;

iii) its type (distinguishing between guidance , conditionality in EU support,
communication and awareness raising, knowledge
development/research...);

iv) the stakeholders targeted by the recommendation;

v) the objective(s) it contributes to.

First suggestions for implementation, in particular

vi) the time frame and priority (short, medium and losigrm) ;

vii) the organisations/partners that might be nesnsible for its implementation

viii) possiblesynergies that might be established with parallel {ide) process and
initiatives (e.g. the EIP, the WFD CIS process, etc.)
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Policy Recommendation Description Stakeholders Possible
objective to be SYUEIIES
involved
Support Request basic financial A financial appraisal of the compliance of Information / AllMS Short European Link to WFD
compliance information along the DWD, based on updated reports that Research term (1 Commission CIS Economics
technical reporting of would not only gather technical information year) (DG ENV), MS. Group reporting
DWD compliance. but also on the economics of compliance on WFD art. 9
could allow to fine tune investments for this implementation
dimension of the water industry.
Support Continue to herald In some countries (e.g. some Eastern Guidance Al MS, | Long EU Parliament,
compliance water  supply and European countries, Portugal), water supply Most new | term (+5 European
sanitation investments and wastewater collection network still MS years) Commission
as an EU priority. reach (sometimes considerably) less than (DG ENV, DG
90% of the population, thus investment in REGIO).
basic water services should remain a
priority.
Support Commission an Commission a service contract in the path Information / (Al MS) Medium European
compliance economic assessment of what was developed for the UWWTD. If Research term (1 - Commission
of the implementation too costly, this could only be focused on MS 3 years) (DG ENV), MS.
and compliance of the that are supplying less tha n 90% of their
DWD. population with water services.

March 2014 53




Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector

Policy

objective

Recommendation

Description

- input to the

European Semester

Water Industry Summary Report

Stakeholders
to be
involved

Possible
synergies

Support Develop guidance on Develop methodology guidelines to help MS Guidance Most new | Medium European Link to
growth how to accompany the to successfully accompany the MS term (1 - | Commi ssion development of
recorded evolution of restructuration of their water industry 3 years) (DG REGIO at | the  European
water industries sector. A supportto  transition is expected design level employment
towards a less labour to be needed to accompany the and as policy - | strategy
intensive structure. modernisation of the water industry sector orientated
towards a certain degree of convergence steering
with the Western MS less labour intensive committees,
water industries. DG ECFIN),
European
Employment
Observatory
Funding Develop guidance to Enhance the absorptive capacity of Guidance Most new | Short European Link to EU
water enhance financial recipient countries to harness the full MS, term (1 Commission Parliament
industry absorptive capacity of potential of external funds whether from EU Portugal year) (DG REGIO, | Committee on
activity EU funding recipients schemes or international sources. This will and MS, Regional
in the water policy enhance the multiplier effect of such Greece International Development
with an emphasis on investments. Financial work
water industry. Institutions).
Funding Develop a consistent Explore the options to condition Partnership Conditionality All Short European Link  to EU
water conditionality in agreements and similarco  operation eligible term (1 Commission Parliament
industry Partnership instruments to the uptake of technical countries year) (DG REGIO, | Committee on
activity agreements (and other support package, such as the guidance to (beyond Member Regional
relevant funding enhance financial absorptive capacity. simply States, Development
agreements). Greece, International work
Latvia, Financial
and Institutions).
Romania
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Policy Recommendation Description Stakeholders Possible
objective to be synergies
involved
already
under
conditioni
ng)
Support Commission a study Review the implication of indirect subsidies Information / All MS Long European
Growth on the implication of to water supply and sewerage services to Research term (+5 Commission
indirect water industry customers (i.e. exempt from VAT) which years) (DG ENV)
subsidies. arguably amounts to an environmentally
harmful subsidy. In cases, both water and
energy services have this subsidy.
Funding Explore the Explore the implications of an explicit Information / All MS Medium European Link to WFD
water implications  of an Aisolidarity appwacd i nwhiah Research term (1 - Commission CIS Economics
industry explicit advocates for both optimising cost -recovery 3 years (DG ENV, DG | Group reporting
activity fundingo a p p| mechanisms and subsidies from tax payers Research), EU | on WFD art. 9
EU water policy. for the societal services associated with and implementation
good water supply and sanitation services International
in terms of: Financial
1 resource efficiency; Institution s,
1 future financial stability of the wat MS,
industry;
1 governance stability.
This could take the shape of a focused task
force combining experts and a study.
Funding Consider introducing | f the Asolidarity Guidance All MS Long EU Parliament; Link to WFD
water t he #fAsol i dar | better sustainability for the water industry term (+5 European CIS Economics
industry concept where both and responds to the EU broader objectives years) Commission Group reporting
activity water users and tax in terms of efficiency and sustainability, (DG ENV), EU | on WFD art. 9
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Stakeholders
to be
involved

Possible
synergies

payers contribute in an propose to introduce it into EU policy. and implementation
optimised fashion. International
Financial
Institutions,
MS
Funding Develop guidance to Support t he adequate calibration and Guidance Utilities, Medium European Link to WFD
water improve water tariff structure of tariffs by reviewing not only Al MS, |[term (1 - | Commission CIS Economics
industry structures. water pricing levels but structures (i.e. not Research | 3years (DG ENV, DG | Group reporting
activity necessarily increasing prices). A review centres Research, JRC) on WFD art. 9
programme should distinguish between the implementation
two complementary approaches:
i raising tariffs
1 re-structuring tariffs to improve cost -
recovery levels.
Support Develop guidance for Implement the case -by-case approach Information / All  MS, | Long Water Link to CIS
growth the promotion of promoted by the  BluePrint so to evaluate Research Utilities term (+5 industry, MS, Programme of
Sustainable the environmental and economic benefits of years) European Measures
Economic Leakage reducing leakage. The water industry will Commission Working Group
Levels (SELL). play an essential role in developing and (DG ENV),
spreading examples of best practice in
Sustainable
Economic Leakage Levels (SELL).
Support Improve  the time Funds from international sources offer the Guidance Most new | Long European Link  to EU
growth sequencing of EU largest effect on growth and employment. MS, all | term (+5 Commission Semester
funding strategies so However, if th e investments in the water MS years) (DG REGIO, | process
to enhance EU funding industry sector to sustain growth they need DG ECFIN), EU
to growth in recipient to be spread over a relatively long period and
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Stakeholders

to be
involved

Possible
synergies

countries. so as to avoid a downward bound in International
economic activity when large investments Financial
are made over a short period of time and Institutions,
then discontinued. MS.
Great care should be placed on the
financing mechanisms and whether these
are levied through:
1 Taxation;
1 Pricing;
1 International cooperation.
Support Consider this Support the enhancement of Information / Al MS, | Medium European Link to both
growth macroeconomic macroeconomic models at EU, national and Research Research | term (1 - Commission the drafting of
dimension of water a RB level so to refine the understanding of centres 3years (DG ENV, DG | future Horizon
key topic for Horizon the interaction of water industry, water ECFIN, DG | 2020 calls and
2020 funding. policy and economic growth. Research, give priority to
JRC), proposals  that
European are responding
Employment to this
Observato ry objective.
Support Develop guidance for Respond to the identified weakness of the Information / All MS Long European Link to EIP for
growth improved  integration scattered nature of R&D in the water Research term (+5 Commission Water.
of innovation support industry sector particularly within each MS. years) (DG Research,

policies at MS level.

JRC)
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Policy Recommendation Description Stakeholders Possible
objective to be synergies
involved
Support Specifically target the Support innovation and dissemination of Information / Al MS, | Medium European Link to both
growth water -energy nexus in water -energy nexus solutions so to Research Research | term (1 - | Commission the drafting of
innovation support contribute to both of these Europe2020 and 3 years (DG Research, future  Horizon
initiatives and funding. resources with efficiency objectives. This technolo JRC) 2020 calls and
action can have two part, namely: gical give priority to
centres, proposals that
Utilities are responding
to this
objective.
Support Review and ease (on a Explore mechanisms (at least on Information / Most new | Short EU Parliament; Link to Horizon
growth temporary basis) the temporary basis) so to ease access to Research MS T or | term (1 European 2020 calls and
match funding support where it is most needed because of municipal year) Commission Partnership
required by new MS critically low co -financing possibilities ities and (DG Research, agreements.
research institutions. service JRC)
providers
?
Funding Commission a detailed Assess the implications public financial Information / Private Medium European Link to:
water study on the institutions investing in private companies Research utilities term (1 - | Commission 1 WFD CIs
industry implication for public through equity into private utilities to (but not | 3years (DG ENV, DG Economics
activity financial institution evaluate: exclusive ECFIN, DG | EU
investing through  whether this contributes to ease ly), Research, Semester
equity in private water funding to the water industry sector in Public JRC), Public
utilities. the long term; financial financial
1 theinternalincenti ve effects this may institutio institutions
have on the water industry sector for ns

continued investment.
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Annexes

Annex |I: Member States fiches and Table Annexes

(Separate files )

Annex Il: Member State recommendations

(Separate files )

Annex lll i Country -specific EU 28 model results ~ *°

Austria

The results of the modelling exercise for Austria (see

Table 0.1) are very similar to

those for the EU28 as a whole, when the investments are unfunded or funded through
an increase in direct taxation. However, when water prices are used to finance the
inve stments (Scenario 1c) there is a moderate negative impact on household
consumption over around 0.4%. This is due to the erosion of real incomes that results
from the increase in consumer prices, compared to baseline of (1% in 2013). The net
effect of the d irect investment expenditure and reduction in household consumption is
a reduction in GDP, compared to baseline, of 0.1% in 2013. By 2020, however, the
economic aggregates return to their baseline value.

Table 0.1: Scenario 1 Austria Modelling Results

2013

GDP 0.2
Employment 0.0
Consumption 0.1
Investment 14
Imports 0.3
Exports 0.0
Consumer 0.0
Prices

Scenario 1la

2020

0.1
0.0
0.0
0.8
0.1
0.0
0.0

2025

0.0
0.0
0.0
0.0
0.0
0.0
0.0

2013

0.1
0.0
-0.1
13
0.2
0.0
0.0

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Scenario 1b
2020 2025
0.1 0.0
0.0 0.0
-0.2 0.0
0.7 0.0
0.1 0.0
0.0 0.0
0.0 0.0

2013

-0.1
0.1
-0.4
1.2
0.2
0.0
1.0

Scenario 1c
2020 2025
-0.1 0.0
0.0 0.0
-0.5 -0.1
0.6 0.0
0.0 0.0
0.0 0.0
0.9 0.0

Belgium

Table 0.2 presents the results of the modelling exerc
direct water -related

¥ As indicated in the text, no modelling was performed for

Sweden.

ise for Belgium. The size of the
investments is modest, both in absolute terms and as a

Denmark, Malta  or
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proportion of GDP, and the resulting impacts on household consumption and GDP are
therefore close to zero. When the investments are funded either t hrough direct
taxation or an increase in the price of water industry output (Scenarios 1b and 1c),

the impact on GDP is neutralised as a result of its negative effect on household

income.

Table 0.2: Scenario1l Belgium Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Investment 0.2 0.0 0.0 0.2 0.0 0.0 0.2 0.1 0.0
Imports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Bulgaria

Table 0.3 presents the modelling results for Bulgaria. The increase in total investment
compared to baseline in 2013 is 1.9%. This investment stimulates an increase in GDP,
compared to baseline, of around 0.3% in 2013 as well as a positive (but small)
employment im pact. There is a slight reduction in net trade in 2013 that is brought
about as a result of increased investment demand for imports of metal and
engineering products to meet the additional investment.

Table 0.3: Scenario 1 Bulgaria Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Employment 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.4 0.0 0.0 -0.2 0.0 0.0
n

Investment 1.9 0.0 0.0 1.9 0.0 0.0 1.9 0.0 0.0
Imports 0.3 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Prices
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Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

When the additional investments are funded through direct taxation (Scenario 1b), the
positive impact on GDP is neutralised, as household income, and therefore
consumption, falls by around 0.4% compared to baseline in 2013. This fall in
household expenditure attenuates the increase in total imports (which were driven by
investment demand).

When the investments are funded by an increase in the output price of the water
industry (Scenario 1c) there is a modest overall impact on GDP in 2013. The price

increase and its pass -through to the cost of the output of other industries, results in a

reduction in international competitiveness. The result is exports fall by 0.1 %
compared to baseline in 2013. Furthermore the inflationary impact on consumer prices

results in a reduction in household consumption as real incomes are eroded.

Croatia

The direct investment requirement for Croatia is the second largest in absolute size of
all the 28 countries modelled, and relative to GDP, is the largest. The period over

which the investments are made is also longer, reflecting the current state of
implementation of the directives in Croatia and the derogations it has been granted for

achieving compliance. When interpreting the results for Croatia in Table 3.6, it is

important to bear in mind the limitations placed by the available completeness and
disaggregation of the National Accounts data for Croatia.

Focusing initially on the results of Scenario 1a in which the direct investments are
funded exogenously, much of the potential GDP gains are lost through an increase in
imports (1.6% compared to baseline in 2013). This is attributable to the relative
marke t size of the investment which results in a marked increase in investment
demand for capital goods which cannot be met by domestic production. Nevertheless
there is still a positive impact on GDP compared to baseline, throughout the period of
analysis, whi ch is as high as 0.7% in 2020, along with small but positive employment
impacts.

Table 0.4: Scenario 1 Croatia Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.6 0.7 0.3 -0.4 0.0 0.2 -0.4 -0.8 0.1
Employment 0.2 0.3 0.1 0.1 0.2 0.1 0.3 0.2 -0.2
Consumption 0.3 0.7 0.8 -1.8 -1.0 0.8 -1.7 -2.3 1.2
Investment 4.6 3.8 0.1 4.5 3.6 -0.1 4.8 3.6 -0.1
Imports 1.6 1.2 0.1 1.0 0.8 0.2 1.2 1.0 0.8
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 -0.1 -0.1 0.1 0.0 -0.1 35 4.9 -0.3
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

March 2014 65




Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

When the investments are funded by direct taxation (Scenario 1b) the impact of GDP
is negative due to the large sums of finance that must be raised and the effect that
this has on household incomes. Household consumption falls by over 1.7%, compared
to bas eline, in 2013, which somewhat attenuates the increase in imports that is driven
by investment demand.

Substantial price increases are required to finance the direct investments through an

increase in water industry tariffs alone (Scenario 1c). These put significant upward
pressure on aggregate consumer prices: by 2020 the consumer price level of almost

5% higher than in the baseline. The is erosion of real household incomes that results

leads to a considerable reduction in household consumption such that the net effect of
the policies is a reduction in GDP of 0.4% compared to baseline in 2013 and 0.8% in

2020. Once the period of direct investment is complete, household consumption
rebounds and GDP returns to its baseline level.

Cyprus

Table 0.5 presents the Scenario 1 modelling results for Cyprus. The size of the water
policy -related investment program in Cyprus is modest, both in rela tive and absolute
terms, meaning that the consequent economic impacts are also small.

When the water policy investment program is funded by an increase in water industry
output prices (Scenario 1c) there are small but negative effects on exports and
house hold spending due to the increase in input and consumer prices, respectively.
However, the overall impact on GDP is close to zero.

Table 0.5: Scenario 1 Cyprus Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employme 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
nt

Consumpti 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
on

Investment 0.3 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Exports 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.6 presents the Scenario 2 modelling results for Cyprus in which WFD, Floods
Directive and NSWRE -related investments are also modelled. The scale of the direct
investments remains modest. There is a positive impact on GDP in 2013 when
investments are exogenously funded or funded through direct taxation, although the

size of this effect is close to zero. The slight upward pressure on the price level and
erosion in household incomes neutralises the positive GDP impact when investments

are funded by an increase in water industry prices (Scenario 2c).
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Table 0.6: Scenario 2 Cyprus Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0
n

Investment 0.4 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.1
Exports 0.1 0.0 0.0 0.0 0.0 0.1 -0.2 0.0 0.1
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Czech Republic

The Scenario 1 results for the Czech Republic are presented in Table 0.7. The total
increase in investments (including direct investments) is around 2.4% in 2013. This
stimulates an increase in household consumption and GDP of around 0.2% and 0.5%,
respectively, compared to baseline in 2013. The additional demand for engineering

and construction from the investment is met in part through imports, which increase
by around 0.4% in 2013, resulting in a small reduction in net trade.

When the investments are financed by an increase in direct taxation (Scenario 1b),

the required reduction in household incomes leads to a fall in househo Id consumption,
relative to baseline, of over 0.5% in 2013. This negative income effect means that the

net impact on GDP of the policy measures is only 0.2% compared to baseline in 2013.

More of the positive impact on GDP is preserved when the investment programs are
financed through an increase in the price of water industry output (Scenario 1c). In

this scenario, GDP is 0.4% higher, compared to baseline in 2013. While nominal

incomes increase under this scenario, the percentage rise in consumer prices (d ue to
the cost pass through of higher inputs prices for industry) is greater, resulting in a

reduction in real incomes and household consumption. This offsets some of the

positive impact on GDP of the investment program.

Table 0.7: Scenario 1 Czech Republic Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.5 -0.1 0.0 0.2 0.0 0.0 0.4 0.0 0.1
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Employment 0.1 0.0 0.0 0.0 0.0
Consumptio 0.2 0.0 0.0 -0.6 0.0
n

Investment 2.4 0.0 0.0 2.3 0.0
Imports 0.4 0.1 0.0 0.3 0.1
Exports 0.1 0.0 0.0 0.1 0.0
Consumer 0.0 0.0 0.0 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

0.0
0.1

0.0
0.0
0.0
-0.1

0.1
-0.2

2.3
0.3
0.1
0.6

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.1

0.0
0.0
0.0
-0.1

The results when WFD, Flood Directive and NSWRE

and the greatest GDP impacts are achieved in the exogenously funded investment
case (Scenario 2a) whereas the lowest GDP impacts occur whe

-related investments are also
modelled are presented in Table 0.8. The pattern of the results is similar to Scenario 1

n investments are

funded by direct taxation (Scenario 2b). In this latter case, the reduction in real

incomes causes household consumption to fall by over 1% in 2013, thereby eroding

much of the positive GDP impacts that occurred in Scenario 2a. The overal

GDP is also smaller when the additional investments are funded by the water industry
(Scenario 2c), as the upward pressure on consumer prices lowers real household

consumption.

Table 0.8: Scenario 2 Czech Republic Modelling Results

[ impact on

Scenario 2a Scenario 2b

2013 2020 2025 2013 2020

GDP 1.0 -0.1 0.0 0.3 -0.1

5. Employm 6. 0. 7.01 8. .00 9 00 10.00
ent 2

15.Consump  16.0. 17.0.1 18.0.0 19.- 20.0.0
tion 3 1.1

25.Investme 26.4. 27.0.0 28.00 29.4.1 30.0.0
nt 2

35.Imports 36.0. 37.0.3 38.0.0 39.05 40.01
7
45.Exports 46.0. 47.0.1 48.0.0 49.0.1 50.0.0
2
55.Consume  56.0. 57.- 58.0.0 59.0.1 60.-
r Prices 0 0.1 0.1

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

2025

0.0
11.0.0

21.01

31.0.0

41.0.0

51.0.0

61.-
0.2

Scenario 2c
2013 2020
2. 0.6 3. 0.0
12.0.1 13.0.0
22.- 23.0.0

0.4
32.42 33.0.0
42.0.6 43.0.1
52.0.1 53.0.1
62.1.1 63.0.0

2025

4. 0.1
14.0.0

24.0.1

34.0.0

44.0.0

54.0.0

64.-
0.1
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Estonia

The results of the modelling exercise for Estonia are presented in Table 0.9. The
positive impacts on GDP range from between 0.2% to 0.4% of baseline in 2013,
depending on the funding mechanism for the direct investments.

Under Scenario 1b, in which the investment program is financed through direct
taxatio n, the reduction in real household incomes causes a reduction in household
consumption which off  -sets some of the positive impact of the investment program on
GDP. When investments are funded through an increase in the price of water industry
output (Scena rio 1c), there is some small upward pressure on consumer prices in
2013 which also leads to a reduction in household consumption and a smaller overall
impact on GDP, relative to the exogenous funding scenario (Scenario 1a).

Table 0.9: Scenario 1 Estonia Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.4 0.0 0.0 0.2 0.0 0.0 0.3 0.0 0.0
Employment 0.2 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.3 0.0 0.0 -0.1 0.0 0.0
n

Investment 1.3 0.0 0.0 1.3 0.0 0.0 1.3 0.0 0.0
Imports 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.1
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Finland

Table 0.10 presents the results of the modelling exercise for Finland. The size of the
policy -related investment for Finland is very modest, both in absolute terms as well as
relative to the size of the Finnish economy. For this reason, the impacts on GDP, along
with the other economic aggregates are close to zero under all three scenario variants.

Table 0.10: Scenario 1 Finland Modelling Results

Scenario la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
n

Investment 0.3 0.0 0.0 0.3 0.0 0.0 0.3 0.0 0.0
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Imports 0.1 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

France

The Scenario 1 results for France are presented in Table 0.11. Although the absolute
size of the investment requirement is large, in terms of value relative to the size of the

French economy, the scale of the program is modest. The resulting macroeconom ic
impacts (as a percentage of the baseline) under all three scenario variants are close to

zero as a direct consequence.

Table 0.11: Scenario 1 France Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
n

Investment 0.2 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.12 presents the Scenario 2 results for France, in which WFD, Floods Directive

and NSWRE -related investments are also modelled. The inclusion of a broader range
of policies, increase the relative market size of the direct investments such that there

are some small positive impacts on GDP of around 0.3% compared to baseline in

2013. The GDP impact is smaller when investments are funded by an increas e in direct
taxation (Scenario 2b) as household incomes are reduced and the small positive

impact of the investment on employment is neutralised. The resultant reduction in
household consumption reduces the net positive impact on GDP.

There are some small  competitiveness impacts under all three scenario variants as
imports of materials, machinery and equipment rise to meet the increase in demand
for investment goods.
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Table 0.12: Scenario 2 France Modelling R esults

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.3 0.1 0.1 0.2 0.0 0.0 0.3 0.0 0.1
Employment 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1
Consumptio 0.1 0.1 0.1 -0.1 -0.1 -0.1 0.0 0.0 0.1
n

Investment 1.7 0.2 0.1 14 0.0 0.0 1.6 0.1 0.1
Imports 0.4 0.1 0.1 0.4 0.0 0.0 0.4 0.0 0.0
Exports 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.1
Consumer 0.1 -0.1 0.0 0.3 -0.1 0.0 0.6 -0.1 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Germany

Table 0.13 presents the modelling results for Germany. As with France, while the
water policy -related investme nts are large in absolute terms, relative to the size of the
German economy they are modest. The resulting macroeconomic impacts are also
small.

Under the exogenously funded investment scenario variant (Scenario 1a) there is a
positive but small impact on GDP and imports, the latter of which rise slightly to meet
the increase in demand for investment goods. When the direct investments are funded
through direct taxation (Scenario 1b) the overall impact on GDP is neutral due to the
negative effect of the incr  ease in taxation on household incomes and consumption.

When the direct investments are financed through an increase in the price of water
industry output (Scenario 1c), there is upward pressure on consumer prices which
erodes household incomes and result in a fall in household consumption of around
0.4%, compared to baseline in 2013. However the increase in the price level does not

harm international competitiveness and net trade remains unchanged, relative to
baseline, in 2013.

Table 0.13: Scenario 1 Germany Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.1 0.0 0.0 -0.4 0.0 0.0

n
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Investment 0.4 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.

Sources: Cambridge Econometrics, E3ME.

Greece

Table 0.14 reports the Scenario 1 results for Greece. The relative size of the
investment programmes is small and as a consequence the associated macroeconomic

impact is broadly neutral under all three scenario variants. When the direct
investments are financed through an increase in water industry prices (S cenario 1c),
there is a small but negative impact on household consumption, compared to baseline,

in 2013. This is caused by the reduction in real household incomes (and hence
spending) that results from the increase in consumer prices. The economic aggreg ates
return to their baseline levels under all scenario variants by 2025.

Table 0.14 : Scenario 1 Greece Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0
n

Investment 0.4 0.0 0.0 0.4 0.0 0.0 0.3 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

When the WFD, Floods Directive and NSWRE -related investment programmes are also
modelled, the macroeconomic impacts are slightly larger in the exogenous and
taxation funding scenarios (see Table 0.15) but remain small.

Table 0.15: Scenario 2 Greece Modelling Results

Scenario 2a Scenario 2b Scenario 2c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.2 0.0 0.0 0.1 0.0 0.0 -0.1 0.0 0.0
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Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio
n 0.1 0.0 0.0 -0.1 -0.1 0.0 -0.3 0.0 0.1
Investment 1.1 0.0 0.0 1.1 0.0 0.0 1.0 0.0 0.0
Imports 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer
Prices 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Hungary

The Scenario 1 results for Hungary are presented in Table 0.16. The impact on GDP in
2013 is an increase of 0.2%, relative to baseline, under the exogenous funding
scenario variant (Scenario 1a). When investments are financed through an increase in

direct taxation, household income and consumption fall (by around 0.3% compared to

baseline in 2013), which neutralises the positive impact of the investment program on

GDP. Under Scenario 1c, in which the di rect investments are funded via an increase in

the output price of the water industry, the positive impact on GDP is also offset by a

reduction in household consumption which is caused by the pass -through of industry
input costs to consumers. The impact on the aggregate consumer price level is an
increase of 0.3%, compared to baseline, in 2013. The implied erosion of real
household incomes results in a reduction in household income of around -0.2% in
2013, which is slightly smaller than that which occurs un der the direct taxation finance
scenario (Scenario 1b).

Table 0.16: Scenario 1 Hungary Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.3 0.0 0.0 -0.2 0.0 0.0
n

Investment 0.9 0.0 0.0 0.9 0.0 0.0 0.9 0.0 0.0
Imports 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

The results under Scenario 2, in which the broader package of investment
programmes are modelled, are presented in Table 0.17. When investments are
exogenously funded (Scenario 2a) the investment programme is large enough to
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stimulate a 0.6% increase in GDP, compared to baseline in 2013. However, for the
other scena rio variants, the accompanying increases in direct taxation (Scenario 2b)
or water industry prices (Scenario 2c¢) are also large and result in reductions in
household consumption of 1.2% and 0.9%, respectively in 2013. Such large falls in
household consumpt ion act to attenuate the positive macroeconomic effect of the
investments, such that the net impact on GDP is broadly neutral under these scenario
variants.

The increase in imports that is induced by the increased demand for investment goods
leads to some small impacts on net trade under all three scenario variants in 2013.
However the net competitiveness effect is smaller under Scenario 2b and 2c due a
reduction in import demand arising from the fall in real household incomes.

Table 0.17 : Scenario 2 Hungary Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.6 0.2 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Employment 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio

n 0.3 0.1 0.0 -1.2 -0.3 0.0 -0.9 -0.3 0.1
Investment 3.9 1.3 0.1 3.8 1.2 0.0 4.0 1.2 0.0
Imports 0.4 0.1 0.0 0.2 0.1 0.0 0.3 0.1 0.0
Exports 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.1 0.0
Consumer

Prices -0.1 0.0 0.0 0.0 0.0 0.0 1.3 0.5 0.0

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Ireland

Table 0.18 presents the modelling results for Ireland. The water policy -related
investment requirements for Ireland are relatively modest, both in absolute terms and

as a proportion of Irish GDP. The su bsequent macroeconomic impacts are therefore

also small. When the direct investments are exogenously funded or financed through

an increase in the price of water industry output, there is a positive impact on GDP in

2013 of around 0.1%, relative to baselin e. However, when the water policy -related
investments are funded through direct taxation, there is a slight reduction in

household consumption due to the negative effect of tax increases on household

incomes. The net impact of the policies measures on GDP in scenario 1b is therefore
neutral.

Table 0.18: Scenariol Ireland Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

March 2014 74



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector
input to the  European Semester

Water Industry Summary Report

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.1 0.0 0.0 0.1 0.0 0.0
n

Investment 0.6 0.0 0.0 0.4 0.0 0.0 0.6 -0.1 0.0
Imports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Italy

The modelling results for Italy for Scenarios 1 & 2 are presented in Table 0.19 and

Table 0.20, respectively. Since the known future investment requirements for the
WFD, Floods Directive and NSWRE are small, the results for Scenario 2 are very
similar to those of Scenario 1. Furthermore the size of the future UWWTD and DWD
investment programmes is small relative to GDP, such that the macroeconomic
impacts are close to zero under all six scenario variants.

Table 0.19 : Scenario 1 Italy Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Employme 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
nt

Consumpti 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
on

Investmen 0.4 0.0 0.0 0.3 0.0 0.0 0.4 0.0 0.0
t

Imports 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.
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Table 0.20: Scenario 2 Italy Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consumptio 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
n

Investment 0.4 0.1 0.0 0.4 0.1 0.0 0.4 0.0 0.0
Imports 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 -0.1 0.2 0.0 -0.2
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Latvia

The Scenario 1 modelling results for Latvia are presented in Table 0.21. For Scenario
1a, in which the direct investments are exogenously funded, there are small positive

impacts on GDP and employment, relative to baseline, of around 0.3% and 0.1%,
respectively, in 2013. When investments are funded through a n increase in direct
taxation, most of this GDP impact is lost due to the reduction in household incomes

and the associated fall in household expenditure (0.3% relative to baseline in 2013.

More of the positive impact on GDP is retained under Scenario 1c, in which
investments are financed through an increase in water industry output prices,

although there is still a negative offsetting effect from a reduction in household
expenditure relative to the exogenously funded investment scenario. This comes about

due to the erosion of household income that occurs when the increase in industry

input costs is passed through to consumer prices.

Table 0.21: Scenario 1 Latvia Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.3 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.3 0.0 0.0 -0.1 0.0 0.0
n

Investment 0.8 0.0 0.0 0.7 0.0 0.0 0.8 0.0 -0.1
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

The Scenario 2 modelling results for Latvia are presented in Table 0.22. When the
investments are exogenously financed (Scenario 2a) the impact on GDP in 2013 is an
increase of around 1% compared to baseline. Some negative net trade impacts also

result due to the rise investment demand for imports. The GDP impact of the
investment programme is neutral when funded by an increase in direct taxation

(scenar io 2b). This is due to the large fall in household consumption that occurs as a

result of the reduction in employment and real incomes. Positive GDP impacts are still

achieved when the investment programme is funded through an increase in the price

of wate rindustry output (Scenario 2c), although it is attenuated to some extent by the

increase in consumer prices and associated reduction in real household income and
household consumption.

Table 0.22: Scenario 2 Latvia Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 1.0 -0.1 0.1 0.0 -0.1 0.0 0.7 -0.1 0.2
Employment 0.2 0.0 0.1 -0.1 0.1 0.0 0.1 0.1 0.1
Consumptio

n 0.3 0.0 0.0 -1.7 0.1 -0.1 -0.4 0.0 0.1
Investment 3.9 0.0 0.0 3.7 0.1 0.0 3.9 0.0 -0.2
Imports 0.6 0.1 0.0 0.1 0.2 -0.1 0.4 0.2 -0.2
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
Consumer -0.1 0.0 0.0 -0.2 -0.1 0.2 0.8 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Lithuania

Table 0.23 presents the modelling results for Lith uania. The water policy -related
investment program has a minimal impact on the macroeconomic aggregates. GDP is

slightly higher, relative to baseline, in 2013 but by only 0.1%. There is also a slight

rise in imports in 2013, induced by the increase in hous ehold consumption. When the
investment program is funded by direct taxation, there is a reduction in household

incomes and consumption, which neutralises the positive impact on GDP. Likewise

when an increase in water industry output prices is used to finan ce the investments,
the cost to industry is passed through to consumers, which erodes real household

incomes leading to a reduction in household expenditure.
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Table 0.23: Scenario 1 Lithuania Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.1
n

Investment 0.5 0.0 0.0 0.4 0.0 0.0 0.4 0.0 0.0
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, ESME.

Luxembourg

The modelling results for Luxembourg are presented in Table 0.24. The water policy -
related investment requirements for Luxembourg are among the lowest of the 28

countries modelled under this study, both in absolute terms as well as relative to GDP.

As a consequence, the resulting macroeconomic impacts are close to zero under all
three scenario variants. GDP increases by around 0.1% compared to baseline
throughout the duration of the investment programme.

When investments are funded by an increase in direct taxation (Scenario 1b) there is

an associated reduction in hous ehold incomes and consumption of around between
0.1% and 0.2%. Under Scenario 1c in which the investments are funded by an
increase in the price of water industry output, there is some small upward pressure on
consumer prices as the cost of industry inputs is passed through. This amounts to an
increase in the aggregate consumer price level of around 0.3%, compared to baseline,

and a reduction in household consumption of around 0.2%.

Table 0.24: Scenariol Luxembourg Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Employme 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
nt
Consumpti 0.0 0.0 0.0 -0.2 -0.1 -0.1 -0.2 -0.2 -0.3
on
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Investmen 0.6 0.5 0.5 0.6 0.5 0.4 0.6 0.5 0.4
t
Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.2 0.3
Prices

Notes:  Figures shown are % difference from baseline.

Sources: Cambridge Econometrics, E3ME.

Netherlands

The results of Scenario 1 for the Netherlands are presented in Table 0.25. The water
policy -related investment requirements for the Netherlands are amongst the lowest,

relative to GDP, of each of the 28 countries modelled. As a consequence, the resulting
macroecono mic impacts are close to zero for all scenario variants.

Table 0.25: Scenario 1 Netherlands Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 0.0 0.0
n

Investment 0.2 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.0
Imports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.26 presents the results of the modelling exercise for Scenario 2. Once WFD,
DWD and NSWRE -related investments are also modelled there are some positive, but
very small macroeconomic impacts. Und er the exogenous funding scenario there is a
0.2% increase in GDP, relative to baseline in 2013. When investments are funded by

an increase in direct taxation (Scenario 2b) the impacts on GDP are neutralised by a
reduction in household incomes and consumpt ion. GDP impacts are also attenuated,
but still positive under Scenario 2c¢, due to the erosion of real household incomes that

is brought about from an increase in water industry prices.

Table 0.26: Scenario 2 Netherlands Modelling Results

Scenario 2a Scenario 2b Scenario 2c

2013 2020 2025 2013 2020 2025 2013 2020 2025
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GDP 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.3 0.1 0.0 -0.3 0.2 0.0
n
Investment 0.9 0.0 0.0 0.9 0.0 0.0 0.8 0.0 0.1
Imports 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Exports 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Consumer 0.0 0.0 -0.1 0.1 -0.1 0.0 0.6 -0.1 -0.1
Prices

Notes:  Figures shown are % difference from baseline.

Sources: Cambridge Econometrics, E3ME.

Poland

Table 0.27 presents the results for Poland under Scena rio 1. The water policy -related
investment program in Poland is among largest of the 28 countries modelled, both in

absolute terms and relative to GDP. When the direct investments are exogenously

funded (Scenario 1a) there is a small positive impact on GDP in 2013 (0.4% of
baseline). Employment also increases relative to baseline, although the size of this

impact is close to zero. The positive effects of the direct investments on GDP are offset

to some extent by the increase in imports that is induced by hi gher household
consumption and investment demand for goods.

When the direct investments are funded by an increase in direct taxation (Scenario
1b), the positive impacts on GDP and employment are neutralised. This is due to the
reduction in household incom es, and therefore consumption, that occurs when direct
taxation is increased.

Under Scenario 1c, in which the direct investments are funded by an increase in the
price of water industry output, the pass -through of costs from industry to consumer
results in an increase in the consumer price level of 0.3% compared to baseline in
2013. This has the effect of eroding real household incomes such that some of the
positive macroeconomic effects of the investment program are reversed resulting in

net GDP impact of 0.2% compared to baseline in 2013.

Table 0.27: Scenario 1 Poland Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.4 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.6 0.0 0.0 -0.2 0.0 0.0
n

Investment 1.8 0.0 0.0 1.6 0.0 0.0 1.7 0.0 0.0
Imports 0.4 0.0 0.0 0.2 0.0 0.0 0.3 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Portugal

Table 0.28 presents the Scenario 1 results for Portu gal. The scale of the investment

programmes is relatively large and results in an increase in GDP, relative to baseline,

of 0.9% in 2013. Employment also rises slightly, by around 0.2%, in 2013. However,

Portugal 6s net trade posi t ieobyoverd% lerdes to saisfyi mpor t s
the increased demand for investment goods. Imports also rise to meet in the increase

in demand for consumer goods brought about as a result of the increase in household

incomes (and consumption).

When the investment progra ms are funded by an increase in direct taxation (Scenario
1b), there is a strong negative impact on household incomes and consumption (which

falls by around 0.5%). This attenuates the positive macroeconomic effects of the
investments such that the net impa ct on GDP is an increase of around 0.3% compared
to baseline in 2013. Household consumption also falls when investments are funded

by an increase in water industry prices (Scenario 1c), this time due to the erosion of

real household incomes as firms pass -through the costs to consumers.

Table 0.28: Scenario 1 Portugal Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.9 0.0 0.0 0.3 0.0 0.0 0.5 0.0 0.0
Employment 0.2 0.1 0.0 0.1 0.1 0.0 0.2 0.0 0.0
Consumptio 0.6 -0.1 0.0 -0.5 0.0 0.0 -0.2 0.0 0.0
n

Investment 5.1 0.0 0.0 4.4 0.0 0.0 4.6 -0.1 0.0
Imports 11 0.0 0.1 0.6 0.0 0.1 0.7 0.0 0.1
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer -0.3 0.1 0.0 -0.3 0.1 0.0 0.7 0.1 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.29 presents the Scenario 2 modelling results for Portugal which include DWD,
Floods Directive and NSWRE -related investments as well as those modelled under
Scenario 1. When investments are exoge nously funded (Scenario 2a) GDP increases
by 1.6%of the baseline in 2013 and employment by 0.3%. The results follow a similar

pattern to Scenario 1 in terms of the path of the impacts over time and across
scenario variants such that the smallest GDP impact is realised when investments are
funded through an increase in direct taxation.
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Table 0.29 : Scenario2 Portugal Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 1.6 0.0 0.0 0.6 0.0 0.0 0.9 0.0 0.0
Employme 0.3 0.1 0.0 0.1 0.1 0.1 0.3 0.0 0.0
nt

Consumpti 11 -0.1 0.0 -0.6 0.0 0.0 -0.1 0.0 0.0
on

Investmen 8.4 0.1 0.0 7.3 0.1 0.1 7.7 0.1 0.0
t

Imports 1.8 0.1 0.1 11 0.1 0.1 1.3 0.1 0.1
Exports 0.2 0.1 0.1 0.0 0.0 0.0 0.1 0.1 0.1
Consumer -0.4 0.2 0.0 -0.4 0.2 0.0 1.2 0.2 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Romania

The results of the Scenario 1 modelling exercise for the Romania are presented in

Table 0.30. When the direct investments are exogenously funded (Scen ario 1a) there
is an increase in GDP of around 0.4%, compared to baseline in 2013, and a positive

but small impact on employment. The positive effect on GDP is attenuated to some

degree by a rise in imports that is driven by the increase in household incom es and
investment demand for goods.

When direct investments are funded by an increase in direct taxation, the net impact

on GDP is small but negative ( -0.1% of baseline in 2013). This is due to the offsetting

effect of the rise in direct taxation in house hold incomes, which causes household
expenditure to fall by 0.6% compared to baseline in 2013. The funding of direct
investments through an increase in the price of water industry output results in better

outcomes in terms of GDP impacts. The pass though o f industry cost increases to
consumer prices results in a slight reduction in household consumption in 2013 ( -0.1%
of baseline) and a small reduction in international competitiveness. The net policy

impact on GDP is still positive ( -0.2% of baseline in 201  3) however not as large as
when investments are exogenously funded (Scenario 1a).

Table 0.30: Scenario 1 Romania Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.4 0.0 0.0 -0.1 0.0 -0.1 0.2 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

March 2014 82



Potential for stimulating sustainable growth in the water industry sector in the EU and the marine sector -
input to the  European Semester

Water Industry Summary Report

Consumptio 0.1 0.0 0.0 -0.6 0.0 0.0 -0.1 0.0 0.0
n
Investment 1.6 0.1 0.1 1.4 -0.2 -0.3 1.6 -0.1 -0.1
Imports 0.3 0.0 0.0 0.1 0.0 0.0 0.3 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.

Sources: Cambridge Econometrics, E3ME.

Table 0.32 presents the Scenario 2 results in which a broader range of water policy -
related investments are included. The large market size of the investment programme

leads to positive GDP impacts when financed either exogenously or through an
increase in the price of water industry output. When investments are funded through

direct taxation (Scenario 2b) the impact on GDP is negative, with a reduction of

around 0.3%, compared to baseline in 2013. This is largely driven by a reduction in
household consumption, compared to baseline, of around 3.6% in 2013, which is in

turn caused by the effect of higher taxes on household incomes.

When investments are funded by higher water prices (Scenario 2c), the pass through
of these costs to consumers results in a reduction in real household incomes and
consumption. This weakens, to some extent, the positive macroeconomic impacts of

the direct investments and as a consequence the increase in GDP compared to
baseline is only 1.3% in 2012, compared to 2.3% when investments are exogenously

funded (Scenario 2a).

Under all three scenario variants there is a reduction in net trade as imports rise to
satisfy demand for investment goods, and in the cases of Scenario 2a, increased
household demand.

Table 0.31: Scenario 2 Romania Modelling Results

Scenario 2a Scenario 2b Scenario 2c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 2.3 0.8 1.0 -0.3 0.0 0.1 1.3 0.5 0.6
Employment 0.4 0.2 0.3 0.0 0.1 0.0 0.3 0.2 0.2
Consumptio 0.7 0.3 0.3 -3.6 -0.9 -1.3 -0.7 -0.1 -0.2
n

Investment 9.5 3.6 53 8.1 2.4 3.8 9.1 31 4.6
Imports 1.9 0.8 1.0 0.5 0.1 0.3 1.6 0.6 0.9
Exports 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.1
Consumer -0.1 -0.1 -0.1 0.0 0.2 0.1 1.2 0.3 0.4
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.
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Slovakia

Table 0.32 presents the results of Scenario 1 for Slovakia. The size of the investment
program relative to the Slovak economy means that the GDP impacts are close to zero
under all three scenario varian ts. When investments are exogenously financed there is
an increase in GDP of 0.1% compared to baseline in 2013 and 2020. However when
investments are financed either through direct taxation or an increase in water
industry output prices, the impact on GDP is neutral and there are small but negative
impacts on household incomes and consumption.

Table 0.32: Scenario 1 Slovakia Modelling Results

Scenario 1la Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumptio 0.0 0.0 0.0 -0.2 0.0 0.0 -0.1 0.0 0.0
n

Investment 0.4 0.1 0.1 0.3 0.0 0.0 0.4 0.0 0.0
Imports 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Exports 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.1 0.1
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Slovenia
The results for Slovenia under Scenario 1 are presented in Table 0.33. The size of the
water -policy -related investment is relatively large and the tota | increase in investment

(direct and indirect) compared to baseline in 2013 is around 12% under all three
scenario variants.

When exogenously funded, the direct investments stimulate a GDP rise of around 2%,
compared baseline, in 2013. Employment and hous ehold consumption also rise by
around 0.9%, compared to baseline. The resultant increase in consumer demand and

the scale of the investment program results in a deterioration in net as imports rise by

around 1.8% compared to baseline in 2013. However there is no persistence in these
macroeconomic impacts beyond the lifetime of the investment programme and by

2020 all of the economic aggregates return to their baseline levels.

When the direct investments are funded by an increase in direct taxation (Scenario

1b) the positive impact on GDP is almost entirely offset by a large reduction in
household consumption (around 3.2% in 2013). The GDP impact is larger when the
additional in vestment is funded by an increase the price of water industry outputs
(Scenario 1c). Although the pass -through of water prices to households leads to a
reduction in real incomes and consumption compared to baseline, it is not large
enough to completely off  -set the increase in investment expenditure. The net impact
on GDP is an increase of around 1.2% compared to baseline in 2013.
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Table 0.33: Scenario 1 Slovenia Modelling Results

Scenario la Scenario 1b Scenar io 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 2.0 0.0 0.0 0.2 0.0 0.0 1.2 0.0 0.0
Employment 0.8 0.0 0.0 -0.2 0.1 0.0 0.5 0.0 0.0
Consumption 0.9 0.0 0.0 -3.2 0.0 0.0 -0.9 0.1 0.1
Investment 12.4 0.0 0.0 12.2 0.0 -0.1 12.0 0.0 0.0
Imports 1.8 0.0 0.0 0.9 0.0 0.0 1.3 0.0 0.0
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.2 0.0 0.0 2.1 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Spain

Table 0.34 presents the Scenario 1 results for Spain. The size of the known water -
policy related investment requirements for Spain reflects both the exi sting state of
policy implementation and the extent of current knowledge over future investment
requirements. The known investment needs for implementing the two directives are

relatively modest, and as a result so are the macroeconomic impacts.

There is a nincrease in GDP of around 0.2% compared to baseline in 2013 and a small
increase in overall employment if investments are exogenously funded (Scenario 1a).
When investments are funded by an increase in direct taxation (Scenario 1b) the
positive impact on GDP is offset by a reduction in household consumption. Finally,
when investments are funded through an increase in water industry output prices the
impact on GDP is positive but small, as the increase in the general price level erodes
real household incom es and prevents any increase in household consumption.

Table 0.34: Scenario 1 Spain Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Employment 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consumptio 0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0
n

Investment 0.6 0.0 0.0 0.5 0.0 0.0 0.6 -0.1 0.0
Imports 0.2 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0
Prices
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Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.35 presents the results under Scenario 2, which include WFD, Floods Directive
and NSWRE policy -related investments as well as those modelled in Scenario 1. The
GDP impacts are larger than in Sce nario 1 due to the increase in the size of the direct
investments modelled, however the patter of the results is broadly similar to that of
Scenario 1.

Table 0.35: Scenario 2 Spain Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 04 0.1 0.1 0.2 0.0 0.0 0.3 0.1 0.1
Employment 0.2 0.1 0.0 0.1 0.0 0.0 0.2 0.1 0.0
Consumption 0.2 0.1 0.0 -0.1 0.0 0.0 0.1 0.1 0.0
Investment 1.2 0.0 0.1 1.0 0.0 0.0 1.2 -0.1 0.1
Imports 0.4 0.0 0.0 0.2 0.0 0.0 0.4 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer 0.0 0.0 0.0 0.1 0.0 0.0 0.2 -0.2 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

UK

The results of the Scenario 1 for the UK are presented in Table 0.36. The
macroeconomic impacts of the investment program under all three sc enario variants
are close to zero. This is a direct consequence of the size of the known water -policy
related investments relative to UK GDP. When WFD, Floods Directive, and NSWRE -
related investments are also included in the modelling (see Table 0.37) the GDP

impacts remain of a similar magnitude.

Table 0.36: Scenario 1 UK Modelling Results

Scenario 1a Scenario 1b Scenario 1c

2013 2020 2025 2013 2020 2025 2013 2020 2025

GDP 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Employment 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumption 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Investment 0.3 0.2 0.0 0.2 0.2 0.0 0.3 0.2 0.0
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Imports 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Exports 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Consumer -0.1 0.0 -0.1 0.0 0.0 -0.1 0.1 0.0 -0.1
Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.

Table 0.37: Scenario 2 UK Modelling Results

Scenario 2a Scenario 2b Scenario 2¢

2013 2020 2025 2013 2020 2025 2013 2020 2025
GDP 0.1 0.1 0.0 0.1 0.0 0.0 0.1 0.0 0.0
Employm
ent 0.1 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1
Consump
tion 0.1 0.0 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1
Investme
nt 0.6 0.4 0.2 0.5 0.4 0.2 0.5 0.4 0.2
Imports 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 0.1
Exports 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0
Consume -0.1 0.0 -0.1 0.0 0.0 -0.1 0.1 0.1 -0.1
r Prices

Notes:  Figures shown are % difference from baseline.
Sources: Cambridge Econometrics, E3ME.
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Annex Il T Description of the E3BME model

This appendix provides a short non -technical description of the Energy -
Environment -Economy Model for Europe (E3ME), developed by Cambridge
Econometrics (CE).

For further details, including the full technical manual, the reader is referred to
the E3ME website:  http://www.e3me.com . ESME is also described in the IA
Tools model inventory.

For a list of acknowledgements see the pref ace of the model manual.

Introduction to ESME

E3ME is a computer -based model of Europeds economic anit
and the environment. It was originally developed through the European

Commi ssi onds research frameworKk progr ammes and
Europe for policy assessment, for forecasting and for research purposes.

E 3 ME 0 The structure of E3BME is based on the system of national accounts, as defined

structure by ESA95 (European Commission, 1996), with further linkages to energy
demand and enviro nmental emissions. The labour market is also covered in
detail, with estimated sets of equations for labour demand, supply, wages and
working hours. In total there are 33 sets of econometrically estimated
equations, also including the components of GDP (co nsumption, investment,
and international trade), prices, energy demand and materials demand. Each
equation set is disaggregated by country and by sector.

E3ME6s historical dat abas e20@8Band ¢the moddl dragectp er i od 1 9°
forward annually to 2050  %°. The main data sources are Euro
AMECO database and the | EA, suppl emented by th
and other sources where appropriate. Gaps in the data are estimated using

customised software algorithms.

The main The other main dimensions of the model are:
dimensions of

1 33 countries (the EU27 member states plus Norway and Switzerland)
the mode |

1 69 economic sectors, including disaggregation of the energy sectors and 16

service sectors

9 43 categories of household expenditure

19 differentu sers of 12 different fuel types

1 14 types of air -borne emission (where data are available) including the six
greenhouse gases monitored under the Kyoto protocol.

1 13 types of household, including income quintiles and socio -economic groups
such as the unemployed, inactive and retired, plus an urban/rural split

Typical outputs from the model include GDP and sectoral output, household

expenditure, investment, international trade, inflation, employment and

unemployment, energy demand and CO > emissions. Eac h of these is available at
national and EU level, and most are also defined by economic sector.

=

The econometric specification of E3BME gives the model a strong empirical grounding
and means it is not reliant on the assumptions common to Computable General

% See Chewpreecha and Pollitt (2009).
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Equilibrium (CGE) models, such as perfect competition or rational expectations.

E3ME uses a system of error correction, allowing short -term dynamic (or transition)
outcomes, moving towards a long -term trend. The dynamic specification is
important when consi  dering short and medium  -term analysis (e.g. up to 2020) and

rebound effects 2%, which are included as standard in the

E3 MEO s In summary the key strengths of E3ME lie in three different areas:

strengths 9 the close integration of the econom y, energy systems and the environment,

with two -way linkages between each component

T the detailed sectoral disaggregation in the mode
the analysis of similarly detailed scenarios

9 the econometric specification of the model, m aking it suitable for short and
medium -term assessment, as well as longer -term trends

A brief history of E3ME
Quantifying E3ME was originally intended to meet an expressed need of researchers

and policy makers for a framework for analysing the long -term

the short and implications of Energy -Environment -Economy (E3) policies, especially

long -term those concerning R&D and environmental taxation and regulation. The
effects Of_ E3 model is also capable of addressing the short -term and medium -term
policies economi c effects as well as, more broadly, the long -term effects of such
policies, such as those from the supply side of the labour market.
The European The first version of the E3ME model was built by an international European
contribution team under a successi on of contracts in the JOULE/THERMIE and EC research
programmes. The projects 6Compl eti ¢ anand Ext

6Applicati offs wér €3M&Edpl eted in 1999. The 2001
Economic Anal ysi s? ganetateff anrupdata of the 6 E3ME industry

output, product and investment classifications to bring the model into

compliance with the European System of Accounts, ESA 95. This led to a

significant disaggregation of the service sector. The 2003 contract, Tipmac a
led to a full development of the E3ME transport module to include detailed

country models for several modes of passenger and freight transport and

Seamate (2003/2004) ?° resulted in the improvement of the E3ME technology
indices. The COMETR ?’ (2005 -07), Mat isse® (2005 -08) and CEDEFOP % (2007 -
2010) projects allowed the expansion of E3ME to cover 29 European countries,

2L Where an initial increase in efficiency reduces demand, but this is negated in the
long run as greater efficiency lowers the relative cos t and increases consumption. See
Barker et al (2009).

2 European Commission  contract no . JOS3-CT95-0011

% European Commission  contract no . JOS3-CT97-0019

2 European Commission  contract no . B2000/A7050/001

% European Commission  contract no. GRD1/2000/25347 -SI2.316061

% European Commission  contract no. IST -2000 -31104

" European Commission contract no. 501993 (SCS8)

% European Commission contract no. 004059 (GOCE)

% European Commission project no. 2007 -0089/A0O/AZU/Skillsnet  -Supply/010/07 and

European Commission project no. 2006/S 125 -132790
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including the twelve accession countries. More recently the model has been
used to contribute to European Impact Assessments, including reviews

EU ETS, Energy Taxation Directive and TEN -E infrastructure policy. E3BME is

now applied at the national, as well as European, level.

A full list of recent projects involving E3ME, and references from related
publications, is available from the model website.

E3ME is the latest in a succession of models developed for energy -economy
and, later, E3 (energy -environment -economy) interactions in Europe, starting

with EXPLOR, built in the 1970s, then HERMES in the 1980s. Each model has
required substantial r  esources from international teams and has learned from
earlier problems and developed new techniques. E3ME is now firmly established
as a tool for policy analysis in Europe. The current version is closely linked to
the global E3MG *° model, which is similar in structure and dimensions.

The theoretical background to E3SME

Economic activity undertaken by persons, households, firms and other groups
in society has effects on other groups after a time lag, and the effects persist

into future generations, although many of the effects soon become so small as

to be negligible. But there are many actors, and the effects, both beneficial and
damaging, accumulate in economic and physical stocks. The effects are

transmitted through the environment (with externalities such as greenhouse

gas emissions contributing to global warming), through the economy and the
price and money system (via the markets for labour and commodities), and
through the global transport and information networks. The markets transmit
effects in three  main ways: through the level of activity creating demand for
inputs of materials, fuels and labour; through wages and prices affecting
incomes; and through incomes leading in turn to further demands for goods

and services. These interdependencies suggest t hat an E3 model should be

comprehensive, and include many linkages between different parts of the
economic and energy systems.

These economic and energy systems have the following characteristics:

economies and diseconomies of scale in both production and consumption;

markets with different degrees of competition; the prevalence of institutional
behaviour whose aim may be maximisation, but may also be the satisfaction of
more restricted objectives; and rapid and uneven changes in technology and
consumer pre ferences, certainly within the time scale of greenhouse gas
mitigation policy. Labour markets in particular may be characterised by long
term unemployment. An E3 model capable of representing these features must

therefore be flexible, capable of embodying a variety of behaviours and of

simulating a dynamic system. This approach can be contrasted with that
adopted by general equilibrium models: they typically assume constant returns
to scale; perfect competition in all markets; maximisation of social welfare
measured by total discounted private consumption; no involuntary
unemployment; and exogenous technical progress following a constant time
trend (see Barker, 1998, for a more detailed discussion).

E3ME as an E3 model
The E3ME model comprises:

% See www.e3mgmodel.com
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1 the accounti ng balances for commodities from input -output tables, for
energy carriers from energy balances and for institutional incomes and
expenditures from the national accounts

environmental emission flows

33 sets of time -series econometric equations (aggregate en ergy demands,

fuel substitution equations for coal, heavy oil, gas and electricity; intra -EU

and extra -EU commodi ty exports and i mports; t
expenditure; di saggregated consumer so expen
investment; industrial employment; industrial hours worked; labour

participation; industrial prices; export and import prices; industrial wage
rates; residual incomes; investment in dwellings; normal output equations
and physical demand for seven types of materials)

Energy supplies and pop ulation stocks and flows are treated as exogenous.

The E3 Figure A. 1 shows how the three components (modules) of the model - energy,

interactions environment and economy - fit together. Each component is shown in its own
box with its own units of account and sources of data. Each data set has been
constructed by statistical offices to conform to accounting conventions.
Exogenous factors coming from out side the modelling framework are shown on
the outside edge of the chart as inputs into each component. For the EU
economy, these factors are economic activity and prices in non -EU world areas
and economic policy (including tax rates, growth in government e xpenditures,
interest rates and exchange rates). For the energy system, the outside factors
are the world oil prices and energy policy (including regulation of energy
industries). For the environment component, exogenous factors include policies
such as re duction in SO2 emissions by means of end -of - pipe filters from large
combustion plants. The linkages between the components of the model are
shown explicitly by the arrows that indicate which values are transmitted
between components.

Figure A. 1: E3ME as an E3 model

E3ME AS AN E3 MODEL

economic policy

environmental tazes

ernission trading scheme

prices
actwity ! efvironment
prices policy
general ENergy
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The export
loop

The economy module provides measures of economic activity and general price
levels to the energy module; the energy module provides measures of
emissions of the main air pollutants to the environment module, which in turn

gives measures of damage to health

for energy carriers distinguished in the economy module and the overall price
of energy as well as energy use in the economy.
The ESME

regional econometric input - output model

Figure A. 2 shows how the economic module is solved as an integrated EU
riables shown in the chart are at a 69

regional model. Most of the economic va
industry level. The whole system is solved simultaneously for all industries and
all 33 countries, although single
shows interactions at three spatial levels: the outermo
world; the next level is the European Union outside the country in question;
and finally, the inside level contains the relationships within the country.

Figure A. 2: E3ME as a regional econometric input -output model

and buildings (estimated using the most
recent ExternE 3 coefficients). The energy module provides detailed price levels

-country solutions are also possible. The chart
st area is the rest of the

E3SME AS A REGIONAL ECONOMETRIC
INPUT-OUTPUT MODEL

Rest of the World
Activity, Prices
EU Outside Region

EU Transportation &

EC Policy Distribution

EU Inside Region

Exports

Total Demand

Investment & Inputs to
Production

(input-output)

Consumers' Expenditure

Incomes Employment

Other Regions'
Output

The chart shows three loops or circuits of economic interdependence, which are
described in some detail below. These are the export loop, the output
investment loop  and the income loop.

The export loop runs from the EU transport and distribution network to the
regionds exports, then to total
regionso6 exports and output
EU pool and back to the exports of the region in question.

3L http://www.externe.info/tools.html
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a nd demanddrbn tiye
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Treatment of An important part of the modelling concerns international trade. The basic
international assumption is that, for most commodi towhkch, t here
trade each region supplies part of its production and from which each region satisfies

part of its demand.  This might be compared to national electricity supplies and
demands: each power plant supplies to the national grid and each user draws
power from the grid and it is not possible or necessary to link a particular
supply to a particular demand.

The demand for a regionds exports of a commodi t )

9 domestic demand for the commaodity in all the other EU regions, weighted by
their economic distance from the region in question
1 activity in the main external EU export markets, as measured by GDP or
industrial production
1 relative prices, including the effects of exchange rate changes

Economic Economic distance is measured by a special distance variable. For a given
distance region, this variable is normalised to be 1 for the home region and values less
than one for external regions. The economic distance to other regions is
inversely proportional to trade between the regions. In E3ME reg ional imports

are determined for the demand and relative prices by commodity and region.

In addition, measures of innovation (including spending on R&D) have been
introduced into the trade equations to pick up an important long -term dynamic
effect on econo mic development.

The output - The output -investment loop includes industrial demand for goods and services
investment and runs from total demand to output and then to investment and back to total
loop demand. For each region, total demand for the gross outpu t of goods and
services i s formed from i ndustrial demand,

government consumption, investment (fixed domestic capital formation and
stockbuilding) and exports. These totals are divided between imports and

output depending on relative prices, levels of activity and utilisation of capacity.
Industrial demand represents the inputs of goods and services from other
industries required for current production, and is calculated using input -output
coefficients. The coefficients are calculated as inputs of commodities from
whatever source, including imports, per unit of gross industrial output.

Determination Forecast changes in output are important determinants of investment in the

of investment model. Investment in new equipment and new buildings is one of the ways in
which companies adjust to the new challenges introduced by energy and
environmental policies. Consequently, the quality of the data and the way data

are modelled are of great importance to the performance of the whole model
Regional investment by the investing industry is determined in the model as
intertemporal choices depending on capacity output and investment prices.
When investment by user industry is determined, it is converted, using
coefficients derived from input -output tables, into demands on the industries
producing the investment goods and services, mainly engineering and
construction. These demands then constitute one of the components of total

demand

demand.
Accumulation Gross fixed investm ent, enhanced by R&D expenditure in constant prices, is
of knowledge accumulated to provide a measure of the technological capital stock. This
avoids problems with the usual definition of the capital stock and lack of data
and technology . ; : ; .
on economic scrapping. The accumulation measur e is designed to get round

the worst of these problems. Investment is central to the determination of

long -term growth and the model embodies endogenous technical change and a
theory of endogenous growth which underlies the long -term behaviour of the
trade and employment equations.
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The income In the income loop, industrial output generates employment and incomes,
loop whi ch |l eads to further consumer s o expenditure
Changes in output are used to determine changes in employment, along with

changes in real wage costs, interest rates and energy costs. With wage rates
explained by price levels and conditions in the labour market, the wage and

salary payments by industry can be calculated from the industrial employment

levels. These are som e of the largest payments to the personal sector, but not

the only ones. There are also payments of interest and dividends, transfers

from government in the form of state pensions, unemployment benefits and

other social security benefits. Payments made by the personal sector include
mortgage interest payments and personal income taxes. Personal disposable
income is calculated from these accounts, and deflated by the consumer price

index to give real personal disposable income.

Determination Totals of consumer spending by region are derived from consumption functions
of consu estimated from time  -series data (this is a similar treatment to that adopted in
demand the HERMES model). These equations relate consumption to regional personal

disposable income, a measure of wealth for the personal sector, inflation and
interest rates. Sets of equations have been estimated from time -series data for
each of the 43 consumption categories reported by Eurostat in each country.

Energy -Environment links

Top -down and E3ME is intended to be an integrated top -down, bottom -up model of E3
bottom -up interaction. In particular, the model includes a detailed engineering -based
methodologies treatment of the electricity supply industry (ESI). Demand for energy by the
other fue I-user groups is top -down, but it is important to be aware of the
comparative strengths and weaknesses of the two approaches. Top -down
economic analyses and bottom -up engineering analyses of changes in the
pattern of energy consumption possess distinct int ellectual origins and distinct
strengths and weaknesses (see Barker, Ekins and Johnstone, 1995).
Atop -down The energy submodel in E3ME is constructed, estimated and solved for 19 fuel
submodel of users, 12 energy carriers (termed fuels for conv enience below) and 33
energy use countries. Figure A. 3 shows the inputs from the economy and the environment
into the components of the submodel and Figure A. 4 shows the feedback from
the submodel to the rest of the economy.
Determination Aggregate energy demand, shown at the top of Figure A. 3, is determined by a set
of fuel demand of co -integrating equations %, whose the main explanatory variables are:
1 economic activity in each of the 19 fuel user S

91 average energy prices by the fuel users relative to the overall price levels

1 technological variables, represented by investment and R&D expenditure, and
spillovers in key industries producing energy -using equipment and vehicles

32 Cointegration is an econometric technique that define s a long -run relationship

between two variables  resultinginaform of &6 e q u i IFér mstanae,nfiéncome and

consumption are cointegrated, then any temporary shock (expected or unexp  ected)

affect ing these two variables is gradu  ally absorbed sinceint  he long run they return to

their 6equilibriumd 1| evels. Note that a cointegra
relationship than a simple correlation: two variables can show similar patterns simply

because they are driven by some common factors but without necessarily being

involved in along -run relationship.
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Figure A.  3: Inputs to the energy sub ~ -model

INPUTS TO THE ENERGY SUB-MODEL

econotric activity and price lewel

econormic activity

ANONODH HH.L

F
Z,
=
z
@)
~
=
Z,
ma
T
H

Fuel use equations are estimated for four fuels - coal, heavy oils, gas and
electricity 1 and the four sets of equations are estimated for the fuel users in

each region. These equations are intended to allow substitution between these

energy carriers by users on the basis of relative prices, although overall fuel

use and the technological variables are allowed to affect the choice. Since the
substitution equat ions cover only four of the twelve fuels, the remaining fuels

are determined as fixed ratios to similar fuels or to aggregate energy use. The

final set of fuels used must then be scaled to ensure that it adds up to the
aggregate energy demand (for each fue | user and each region).

The emissions submodel calculates air pollution generated from end -use of
different fuels and from primary use of fuels in the energy industries
themselves, particularly electricity generation. Provision is made for emissions
to the atmosphere of carbon dioxide (CO 2), sulphur dioxide (SO2), nitrogen
oxides (NOx), carbon monoxide (CO), methane (CH4), black smoke (PM10),

volatile organic compounds (VOC), nuclear emissions to air, lead emissions to

air, chlorofluoroc arbons (CFCs) and the other four greenhouse gases: nitrous

oxide (N20), hydrofluorocarbons (HFC), perfluorocarbons (PFC), sulphur
hexafluoride (SF6). These four gases together with CO2 and CH4 constitute the

six greenhouse gases (GHGs) monitored under the Kyoto protocol. Using
estimated (ExternE) damage coefficients, E3ME may also estimate ancillary
benefits relating to reduction in associated emissions e.g. PM10, SO2, NOx.

Emissions data for CO , are available for fuel users of solid fuels, oi | products
and gas separately. The energy submodel estimates of fuel by fuel user are
aggregated into these groups (solid, oil and gas) and emission coefficients

(tonnes of carbon in CO , emitted per toe) are calculated and stored. The
coefficients are calc ulated for each year when data are available, then used at
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their last historical values to project future emissions. Other emissions data are
available at various levels of disaggregation from a number of sources and

have been constructed carefully to ensu re consistency.
Figure A. 4 shows the main feedbacks from the energy submodel to the rest of
the economy. Changes in consumersd expenditure

formed from changes in fuel use estimated in the energy submodel, although
the levels are calibrated on historical time -series data. The model software

provides an opti on f or choosing either the consumerso

solution, or the energy equation solution. Whichever option is chosen, total
consumer demand in constant values matches the results of the aggregate

consumption function, with any residual held in the unallocated category of
consumerso6 expenditure. The ot her feedbacks
electricity, demand via changes in the input -output coefficients.

Figure A. 4: Feedback from the energy sub -model

FEEDBACK FROM THE ENERGY SUB-MODEL
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Parameter estimation

The econometric model has a complete specification of the long -term solution
in the form of an estimated equation that has long -term restrictions imposed

on its parameters. Economic theory, for example the recent theories of
endogenous growth, informs the specification of the long  -term equations and
hence properties of the model; dynamic equations that embody these long -
term properties are estimated by econometric methods to allow the model to

provide forecasts. The method utilises developments in time -series
econometrics, in which dynamic relationships are specified in terms of error
correction models (ECM) that allow dynamic convergence to a long -term

outcome. The specific functional form of the equations is based on the
econometric techniques of cointegra tion and error -correction, particularly as
promoted by Engle and Granger (1987) and Hendry et al (1984).
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Application of ESME

Scenario - Although E3ME can be used for forecasting, the model is more commonly used
based analysis for evaluating the impacts of an input shock through a scenario -based analysis.
The shock may be either a change in policy, a change in economic assumptions
or another change to a model variable. The analysis can be either forward
looking (ex -ante) or evaluating previous developments in an ex -post manner.
Scenarios can be used either to assess policy, or to assess sensitivities to key
inputs (e.g. international energy prices).

For ex -ante analysis a baseline forecast up to 2050 is required; E3ME is usually
calibrated to match a set of pro jections that are published by the European
Commission. The scenarios represent alternative versions of the future based

on a different set of inputs. By comparing the outcomes to the baseline (usually

in percentage terms), the effects of the change in inp uts can be determined.

Typical scenarios

It is important to design scenarios carefully so that they do not present a
biased set of outcomes, for example in a scenario where public spending

increases there should be a similar increase in tax receipts (ensur ing 6revenue
neutralityod, so that the scenari o represents a
increase or decrease).

|t i s possible to set up a scenari o in which
variables are changed. In the case of exogenous inputs, such as p opulation or

energy prices, this is straight forward. However, it is also possible to add
shocks to other model variables. For example, investment is endogenously
determined by E3ME, but additional exogenous investment (e.g. through an
increase in public i nvestment expenditure) can also be modelled as part of a
scenario input.

Price or tax Model - based scenario analyses often focus on changes in price because this is
scenarios easy to quantify and represent in the model structure. Examples include:

1 changesi ntax rates
1 changes in international energy prices
9 emission trading schemes

Regulatory Al | of these can be represented in E3MEG6s framew
impacts level of disaggregation available. However, it is also possible to assess the effects
of regulation, albeit with an assumption about effectiveness and cost. For
example, an increase in vehicle fuel -efficiency standards could be assessed in the

model with an assumption about how efficient vehicles become, and the cost of
these measur es. This would be entered into the model as a higher price for cars
and a reduction in fuel consumption (all other things being equal). E3ME could then
be used to determine:

1 secondary effects, for example on fuel suppliers
9 rebound effects 3

% In the example, the higher fuel efficiency effectively reduces the cost of motoring.

In the long -run this is likely to lead to an increase in demand, meaning some of the
initial savings are lost. Ba  rker et al (2009) demonstrate that this can be as high as
50% of the original reduction.
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Standard outputs from the model

As a general model of the economy, based on the full structure of the national

accounts, E3ME is capable of producing a broad range of economic indicators. In
addition there is range of energy and environment indicators. The following list

provides a summary of the most common outputs:

1 GDP and the aggregate components of GDP (household expenditure, investment,
government expenditure and international trade)

sectoral output and GVA, prices, trade and competitiveness effects

consumer prices  and expenditures, and implied household distributional effects
sectoral employment, unemployment, sectoral wage rates and labour supply
energy demand, by sector and by fuel, energy prices

CO, emissions by sector and by fuel

other air -borne emissions

materi al demands

—m -4 —a _a _a _a _a

This list is by no means exhaustive and the delivered outputs often depend on the
requirements of the specific project. In addition to the sectoral dimension
mentioned in the list, all indicators are produced at the member state level and
annual ly over the period up to 2050.

Limitations to the analysis

The main limitation of E3ME is the sectoral disaggregation of its sectors. The

industry classification is relatively detailed, covering 69 sectors at the NACE 2 -digit
level. However, due to the availability of the data, it is not possible to go into more

detail, for example to the firm -based level, or to very detailed product groups. For

this type of analysis our recommendation is that the model (which provides an

indication of indirect effects) is used in conjunction with a more detailed bottom -up
or econometric analysis (which can capture detailed industry - specific effects).

The other main limitations to the model relate to its dimensions and boundaries.
Broadly speaking E3ME covers the economy, energy and material demands and
atmospheric emissions. While it is possible to provide an assessment of other policy

areas, it is necessary to make assumptions about how this is translated into model

inputs. Other limitations, such as the geographical sco pe (Europe) and time horizon
(2050) are more obvious, although it should be noted that the global E3MG model

can be used to address the first of these issues.
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Annex IV 1T Benefits of full compliance with Drinking water regulation

for the (then) can

didate countries in 2001

Annual Benefits of Full Compliance Present Value (million EUR) over the
(million EUR) period uniil 2020

Courtry Low High Low High
Bulgaria 160 435 1580 4200
Crprus 25 100 260 960
Czech Republic 1560 2475 15230 24050
Estoria 27 100 260 985
Hungary 280 1080 2720 10490
Latvia 410 140 380 1340
Lithuania 125 2al 1230 2750
MMalka 13 47 125 440
Poland 1400 3280 13590 31960
Fomrama 405 1250 39460 12150
Slovakia 305 gal 3000 6a 10
Sloverna 150 350 14770 3440
Turkey 250 3400 26410 33200
Total 5380 13600 52400 132600

Source: Ecotec (2001)
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