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Preface and Acknowledgements

Despite growing interests worldwide, little is known about the actual performance
of economic policy instruments (EPIs) in achieving water policy objectives. Fostered
by a research grant from the European Commission, this book displays a large body
of evidence on the different types, design features and outcomes of water-related
economic policy instruments in place and the practice guiding their choice and
implementation. Compared to other horizontal reviews of environmental EPIs, this
book has an exclusive focus on water uses and services, and the breadth and depth
of the analysis is unique from the international perspective. The scope of this review
is to explore and identify conditions under which the EPIs perform well in practice
and for this purpose; a large number of existing instruments are reviewed and
assessed against a common set of assessment criteria. A variety of EPIs presented
include selected instruments in place in Cyprus, Denmark, France, Germany,
Hungary, Italy, Spain, the UK, Australia, Chile, Israel and the USA.

This book does not advocate for the application of any specific EPI, but sets out
the basis for the policymaker (and interested reader) to choose a particular form of
EPI in specific circumstances. The book follows three fundamental objectives: (1)
to learn more about the practical application of EPIs to specifically achieve water
policy objectives, (2) to better understand the policy frameworks under which
water-related EPIs are or have been designed and implemented and (3) to advocate
the use of economic assessment tools and methods to inform available choices in the
development of environmental protection policy at large and, more specifically,
decisions regarding the management of water resources. These key objectives can
be translated into broad research questions that this book aspires to address:
(1) What are the purposes and motives that have led some policymakers around
the world to promote the design and implementation of these instruments to
achieve specific water policy objectives? (2) How do water EPIs interact and
perform as part of complex policy mixes? (3) What is the level of information
required and what assessment tools can be applied to impart significance regarding
their performance?
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Chapter 1

Defining and Assessing Economic Policy
Instruments for Sustainable Water
Management

Manuel Lago, Jaroslav Mysiak, Carlos M. Gomez,
Gonzalo Delacamara, and Alexandros Maziotis

Abstract This first chapter sets the scene for the work presented in this book.
Based on a review of the literature, the chapter introduces a definition of economic
policy instruments (EPIs) and a classification of broad categories of EPIs relevant
for water policy that will be used to present the following parts of the book (prices,
trading and other instruments) and following chapters/case studies under each part.
A literature review is presented to justify the relevance on the selection of the three
broad categories of instruments selected. Further, this chapter introduces the state
of the art in the application of water EPIs and their ex-post evaluation, which is
followed by the presentation of the criteria that is used for the evaluation of
economic policy instruments that has been applied to all the case studies in the
book. In this context, criteria are grouped into three outcome criteria and three
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process criteria. Outcome-oriented criteria describe how the EPIs perform. They
include intended and unintended economic and environmental outcomes and the
distribution of benefits and costs among the affected parties. These steps consider
the application of cost effectiveness and cost benefits analysis for example to assess
ex-post performance of the EPI. Process criteria describe the institutional conditions
(legislative, political, cultural, etc.) affecting the formation and operation of the studied
EPI (particularly relevant if we are assessing the possible impacts from the use of
economic instruments), the transaction costs from implementing and enforcing the
instruments and the process of implementation.

Keywords Economic policy instruments ® Water policy ¢ Definition and categories
* Ex-post assessment ® Outcome-oriented and process-oriented evaluation criteria

1.1 Background

Economic Policy Instruments (EPIs) are incentives designed and implemented
with the purpose of adapting individual decisions to collectively agreed goals. They
include incentive pricing, trading schemes, cooperation (e.g. payments for environ-
mental services), and risk management schemes. EPIs can significantly improve an
existing policy framework by incentivising, rather than commanding, behavioural
changes that may lead to environmental improvement. They can have a number of
additional benefits, such as creating a permanent incentive for technological innovation,
stimulating the efficient allocation of water resources, raising revenues to maintain
and improve the provision of water services, promoting water use efficiency, etc.

EPIs have received widespread attention over the last three decades, and have
increasingly been implemented not just to raise revenue but also, most importantly,
to achieve environmental policy objectives. However, whereas EPIs have been
successfully applied in some policy domains (such as climate, energy and air
quality), their application to tackle environmental issues such as droughts/water
scarcity, floods and water quality control are beset by many practical difficulties. In
recent years, however, an increasing number of local, national and international
EPI experiences in water management have appeared, and key legislative and policy
documents, including the EU Water Framework Directive 2000! (WFD) and the
recent EU communication Blueprint to Safeguard Europe’s Waters? (2012), now
support their wider use.

Following prior policy oriented references (NCEE 2001; Stavins 2001; Kraemer
et al. 2003; UNEP 2004; PRI 2005; ONEMA 2009; OECD 2011; EEA 2013), EPIs
for sustainable water management are consequently designed and implemented

"http://eur-lex.europa.cu/resource.html?uri=cellar:5c835afb-2ec6-4577-bdf8-
756d3d694eeb.0004.02/DOC_1&format=PDF

2http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52012DC0673&from=EN
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both to induce some desired changes in the behaviour of all water users in the
economy (being individuals, firms or collective stakeholders) and to make a real
contribution to water policy objectives, in particular reaching the broad environ-
mental objectives of water policy (e.g. EU Water Framework Directive or US Clean
Water Act?), at least cost for society.

Three ideas are crucial when thinking of EPIs: incentives, motivation, and
voluntary choice. Rather than prescribing a particular type of behaviour that the user
should comply with, EPIs create or harness economic incentives to encourage or
discourage certain behaviour, but finally leave it to the user to devise his/her way of
dealing with those incentives based on individual motivations. An EPI must result
in voluntary changes (i.e. of practices, technology, etc.) that contribute to improving
the status of ecosystems and meeting relevant environmental objectives. In saying
so, not all economic instruments may induce changes that contribute to meeting
environmental objectives. For instance, an increase in water tariffs to recover the
cost of drinking water supply might not necessarily result in reducing water use.
To be environmentally effective, tariffs should be designed by taking into account
how users may respond to the price signal.

Four main forms of EPIs can be broadly distinguished: pricing, trading, cooperation,
and risk management schemes:

* In pricing mechanisms, incentives are usually introduced via tariffs, charges or
fees, taxes or subsidies;

» Trading relies on the exchange of rights or entitlements for abstracting or using
water, or polluting the water environment;

* Cooperative mechanisms are based on the voluntary adoption of new practices
leading to reduced pressure on the water environment. They can either be self-
motivated — without monetary incentives — or accompanied with some form of
payments (e.g. subsidies);

» Risk-based mechanisms rely on the influence of differential insurance premiums
and compensation levels.

Table 1.1 presents in more detail the main characteristics of the four main types
of EPIs and introduces the opportunities they can bring in for water policy.

Besides influencing the behaviour of water users to reach environmental
objectives, Each type of EPI can have a number of additional benefits (OECD 2001,
2010, 2012), notably by:

* Increasing the economic efficiency of governmental action. EPIs allow water
users to meet environmental targets by adopting practices and/or technologies at
least cost. Water users with lower marginal abatement costs will find an incentive
to reduce pollution first, so the overall aggregate costs of meeting environmental
targets are lower than if all water users are targeted indiscriminately. Finally,
EPIs may maximise overall benefits by allocating water resources to most
valuable uses;

3http://www.epw.senate.gov/water.pdf
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Table 1.1 Revised typology of EPIs relevant to water management

Type of instrument

Pricing Tariffs

Taxes

Charges (or
fees)

Subsidies on
products

Subsidies on
practices

Trading Trading of
permits for

using water

Trading of
permits for
polluting
water

Cooperation

Definition

Price to be paid for a given
quantity of water or
sanitation service, either by
households, irrigators,
retailers, industries, or other
users

Compulsory payment to the
fiscal authority for a
behaviour that leads to the
degradation of the water
environment

Compulsory payment to the
competent body
(environmental or water
services regulator) for a
service directly or indirectly
associated with the
degradation of the water
environment

Payments from government
bodies to producers with the
objective of influencing
their levels of production,
their prices or other factors
Payments from government
bodies to producers to
encourage the adoption of
specific production
processes

The exchange of rights or
entitlements to consume,
abstract and discharge water

The exchange of rights or
entitlements to pollute the
water environment through
the discharge of pollutants
or wastewater

Negotiated voluntary
arrangement between
parties to adopt agreed
practices often linked to
subsidies or offset schemes

What can the EPI deliver for
water policy?

Encouraging technological
improvements or changes in
behaviour leading to a
reduction in water consumption
or in the discharge of
pollutants. In addition, they
generate revenues for water
services or infrastructures
Encouraging alternative
behaviour to the one targeted
by the tax, for example the use
of less-polluting techniques
and products

Discouraging the use of a
service. For example, using
charges in a licensing scheme
may discourage users to apply
for a permit

Leading to a reduction in the
price of more water-friendly
products, resulting in a
competitive advantage with
comparable products

Leading to the adoption of
production methods that limit
negative impacts, or produce
positive impacts, on the water
environment

Encouraging the adoption of
more water efficient
technologies

May improve the allocation of
water amongst water users
Encouraging the adoption of
less water polluting
technologies

Improve the allocation of
abatement costs amongst water
users.

Encouraging the adoption of
more water-friendly practices

(continued)
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Table 1.1 (continued)

Type of instrument

Definition

What can the EPI deliver for
water policy?

Risk Insurance Payment of a premium in Water users’ aversion to risk

management order to be protected in the | and willingness to pay for

schemes event of a loss income stabilisation. When
properly designed, insurance
premiums signal risk and
discourage behaviours that
increase risk or exposure

Liability Offsetting schemes where Liability as a means to

liability for environmental
degradation leads to

payments of compensation
for environmental damage

incentivise long-term
investments in water efficient
devices

Source: Delacamara et al. 2013

* Generating financial resources to maintain and improve the delivery of water
services. EPIs may help recover capital and operational costs, as well as so-called
environmental and resource costs (as required by the EU WFD);

e Creating permanent incentives for continued technological innovation, as
opposed to regulatory instruments that may only provide incentives to innovate
until compliance is achieved;

 Flexibility and the capacity to adjust to shifting conditions with minimal transaction
costs (e.g. option value that informs infrastructure design and investment).

1.2 Review of Application

The use of EPIs in water management clearly faces several challenges, notably due
to lack of information and misconceptions on their “real” costs and benefits, and
limited interest or, in some cases, political resistance. While the theoretical literature
argues that EPIs are more “adaptable” and easier to reform than other instruments,
adjusting EPIs can in reality face similar rent-seeking practices and constraints to
other policy instruments. As with any other policy instruments, the choice, design
and implementation of EPIs must be complemented by a careful analysis of the
environmental, social and economic context, and embedded in critical debate on
their relevance, limitations, and their potential synergies and conflicts with other
forms of governmental action.

In practice, a wide range of EPIs have been applied at different spatial scales
(e.g. national, regional, river basin, etc.) and on in different sectors (e.g. water
utilities, industry, agriculture, tourism, hydropower generation, etc.). Tariffs, taxes
and charges are by far the most recurrent EPIs, followed by subsidies and cooperative
schemes. While trading schemes on water quantity have been limited to a few cases
in Europe (e.g. Spain, England and Wales), they have been more popular elsewhere,
notably in Australia, the semiarid Western states of the USA, or Chile.
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However, the actual use of economic instrument differs among countries and
among policy areas. Notwithstanding well-established theoretical foundation, the
implementation of EPI lacks follow-through. Whereas positive experience abound
in other areas of environmental management (notably air quality and recently
climate governance), the application of EPI in the context of water (particularly
demand) management is relatively recent (PRI 2005; Cantin et al. 2005).

In the context of Europe, a survey by the European Commission on the use of
economic instruments in the WFD first river basin management plans shows that a
minority of actions have been taken by individual Member States to comply with
the requirements of Article 9 on cost recovery for environmental and resource costs
through water pricing of the WFD. Further, the details of the actions often referred
to water pricing, were unclear and did not provide any details on what was effectively
proposed to adapt existing water pricing policies. Where economic instruments
are mentioned, mostly it referred to subsidies for eco-system services (where the
sources of funding mostly come from the EU Rural development program) and
water and waste water charges or taxes.

With the programmes of measures for the achievement of the objectives of the EC
WFD being developed and then finalised, Member States in Europe have shown
increasing interest in economic instruments. The very high costs of the proposed
programmes of measures have raised the issues of (cost-)effectiveness of proposed
measures and of financing and revenue raising. In practice and policy terms, although
the application of economic instruments are often justified on economic efficiency
grounds, attention is mostly given to the financing dimension of economic instru-
ments, i.e. how they contribute to collecting new revenue that feeds into the central
government budget or can support “good practice” in water use and management.

The examples in the interest in the application of EPIs to tackle water manage-
ment issues abound in Europe; Sweden has started to investigate new pollution
permit-fee schemes that include the potential for water pollution permit trading in
the medium term; with Denmark and Norway showing similar interest in the
application of the same EPI. And there are signs of renewed interest in France for
water markets, following the publication of a report that concluded that water
markets established in Australia and California could be considered as applicable in
France (Barthélémy et al. 2008). In the Netherlands, a review of existing economic
instruments applied to water management in Europe (Mattheif3 et al. 2009) was
launched with the objective of identifying new opportunities for economic
instruments that would support the implementation of the WFD and in particular
measures dealing with hydromorphology, ecology and biodiversity. Most experiences
and policy discussions on tradable permits and water markets in Europe are from
Spain. See for example: Calatrava and Garrido 2005; Gémez-Limoén and Martinez
2006.

Very interestingly, the review for the Dutch Government has stressed the very
wide range of economic instruments already implemented in individual Member
States such as: innovative water tariffs structure to limit water demand; electricity
premium to hydropower for good hydromorphological practices/restoration;
tradable permits for both quantity and quality; subsidies for the construction of
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green roofs aimed at improving rainwater management/reducing excess water;
voluntary agreements for restoring flood plains and shifting practices to good
environmental practices (both in urban areas and for agriculture), etc. The review
also emphasised:

The importance of extending the policy focus of economic instruments to be
investigated and proposed, from economic instruments separated between “water
quantity” and “water quality” to economic instruments targeting: (i) water
scarcity and drought, (ii) excess water (floods), (iii) pollution management and
(iv) ecology/biodiversity.

The limited knowledge available on (i) the functioning/implementation and
(ii) the performance of these economic instruments, stressing the need for more
rigorous assessments of the innovative approaches developed by individual
Member States.

There are several key reasons why EPI are not more widely used in water manage-

ment, or why implementation in Europe has been focused mainly on water tariffs,
environmental charges and taxes and dedicated subsidies (mainly agriculture-related):

Uncertainty — Not enough is known about the effectiveness of many instruments
in contributing to the achievement of environmental goals, that is whether
economic instruments will spur the change needed in the given time frame and
without unintended drawbacks. This applies to economic instruments that require
the development of “new markets” (such as tradable permits or payments for
environmental services). It also applies to many innovative instruments already
in place in selected countries for which no knowledge is available. It also applies
to “traditional” water tariffs and environmental charges for which expected
changes in water demand or pollution discharged is rarely translated into
environmental and ecological status of aquatic ecosystems. The same holds true
for the actual implementation/transaction costs and their distribution. When
uncertainties abound about what can be delivered by the EPI and whether prede-
termined policy objectives will be met, the policy makers are inclined to make
use of prescriptive regulatory instruments (such as environmental standards and
best available technologies).

Path dependency — EU countries already have a set of fairly sophisticated
regulations for the management of water quality and water quantity issues.
Changing these systems to incorporate EPIs might offer (uncertain) efficiency
gains in the longer term, but will inevitably require additional efforts (and hence
costs) by regulators and regulatees during the adaptation process. Hence, we are
more likely to see EPI applied in fields that were hitherto unregulated, or in areas
where a significant regulatory reform is necessary anyway (for instance, where
competencies are re-organised within a federal governance structure).
Transaction costs — It is often assumed that the supposedly superior efficiency of
economic instruments stands against the higher transaction costs associated with
EPI. For instance, tradable permit systems require a regular allocation of
permits, ongoing monitoring, reporting and verification, and of course the trade
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itself. All of these activities impose additional efforts onto the regulatee, which
need to be balanced against the expected efficiency gains. In most cases, however,
there is no information on transaction costs that such new instruments would
imply, the transaction cost argument being used on a rather emotional basis.
Furthermore, command and control mechanisms have also their own transaction
costs that are rarely analysed nor quantified.

» Heterogeneity of impacts — the efficiency of EPI is maximised if the unit to
which they are applied is completely homogeneous across space and time, i.e. if
1 kg of nitrogen released or 1 1 of groundwater abstracted has the same marginal
impact anytime, anywhere. While this condition is satisfied e.g. for greenhouse
gas emissions, it is typically not the case for water management issues. There are
options to account for this heterogeneity of marginal impacts, but they will
necessarily drive up transaction costs for regulatees and regulator alike.

Although arguments in favour of using EPIs to make water decisions more
flexible and adaptable have been put forward, it is expected that such arguments in
favour or against an extended adoption of EPIs have to be based on proven facts
and testable empirical evidence. At this moment, there is a gap in the literature
about the evaluation of performance of water EPIs that this book aims to fill in. In
this context, this book sets to shed light into assessing the effectiveness and the
efficiency of implemented EPIs in achieving water policy goals, and to identify the
preconditions under which they complement or perform better than alternative
(e.g. regulatory) policy instruments or together with them as part of complex pol-
icy mixes. Case studies from Cyprus, Denmark, France, Germany, Hungary, Italy,
Spain, and the UK (European Union), as well as from Australia, Chile, Israel, and
the USA, are included in this book. The development of a consolidated assessment
criteria helps clarify (and where possible, quantify) the effectiveness of each EPI
and helps with the establishment of relevant cross-reference between the different
analysed EPIs.

1.3 EPIs Performance Evaluation

Policy assessment is a necessary tool for the design of new policies and improve-
ment of existing ones. These tools are these days part of good governance approaches
and used to justify increased transparency in policy making. Often policies are
designed with assumptions, guesses and expectations as to how they will affect
outcomes, and ex ante impact assessments to inform policy choices are only required
in a handful of countries (see Thaler et al. 2014). The lack of ex-ante forecasts,
combined with even more-frequent lack of ex-post evaluation, often impedes the
evaluation of performance of implemented policies or the design of future policies.
An ex-post assessment of any given EPI in order to understand and explain its
success or failure must explain relevant aspects in relation with the EPI contribution
towards the achievement of its stated objectives and provide clear explanation of the
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specific surrounding settings of its implementation. All the EPIs evaluated in this
book have been assessed in relation with two types of broad criteria divided in terms
of those that are output oriented and those that help understanding the EPI specific
context relevant for its design and implementation.

An analysis of the so-called output oriented criteria of the EPI include an
understanding of its: (i) environmental outcomes, (ii) economic costs and benefits
and (iii) distributional or social equity impacts.

An analysis of the so-called context criteria of the EPI Water assessment
framework and it is intended to deal with: (i) the institutional set up in place and the
one required for the EPI to deliver its full potential; (ii) the transaction costs associated
to the EPI implementation and how the institutional set-up and the design have dealt
with this; (iii) the design and implementation of the EPI and why it has succeeded
or failed in the situation analyzed.

Table 1.2 provides clear definitions of each of the assessment criteria used to
understand the selected EPIs.

1.4 Objectives, Scope and Structure of the Book

We aim to present in this book most of the case studies that were reviewed ex post
in the EPI-WATER (FP7-265213) project.* The highest added value of the work
done in this project is the breath of the information that came out from the review
process of specific EPIs. This basically includes the review of application of EPIs in
different countries, institutional contexts and situations but performed through the lens
of relevant assessment criteria that allow drawing some comparability conclusions.

This book is designed to increase knowledge about the application of economic
policy instruments to tackle water management challenges relevant for the
implementation of water policy (e.g. restoration of water ecosystems, tackling
pollution, etc.). It also sheds light on key concepts and definitions, and conveys the
benefits, limitations, transaction costs, and opportunities of using EPIs in water
policy. It illustrates real challenges associated with the use of EPIs with ad-hoc
examples and case studies based on a wide set of implemented EPIs within and
outside the EU.

“The EU-funded research project EPI-WATER (standing for: Evaluating Economic Policy
Instruments for Sustainable Water Management in Europe) was launched in January 2011 for a
3-year period. Its main aim was to assess the effectiveness and the efficiency of Economic Policy
Instruments (EPIs) in achieving water policy goals. In a first ex-post assessment, the project studied
30 EPIs in Europe and around the world. The second phase of the project carried out in-depth ex-
ante assessments of the viability and the expected outcome of EPIs in five EU areas facing differ-
ent water management challenges (flood risk and waterlogging in Hungary, water scarcity and
drought risk in Spain, biodiversity and ecosystem service provision in France, water scarcity in
Greece and water quality in Denmark). For more information on the EU-funded EPI-WATER
research project: http://www.feem-project.net/epiwater/
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Table 1.2 Proposed assessment criteria for the evaluation of EPIs performance

Output oriented assessment criteria

Environmental
outcomes

Economic costs and
benefits

Distributional or social
equity impacts

Environmental outcomes are assessed by comparing actual outcomes
with alternatives (no action or regulation, for example) and evaluating
positive and negative side effects. This criterion connects behaviours
that have direct or indirect impacts on water (e.g. irrigation, use of
pesticide) to the status of ecosystems and the value of ecosystem
services to humans. Environmental characteristics are embodied in
measures of water pollution, water abstractions, and so on

The economic criterion evaluates EPI efficiency according to
cost-benefit analysis, cost-minimization or other methods. Economic
efficiency is often evaluated with proxy variables such as the income
generated from the use of the EPI, financial costs related to the
implementation of the EPI and/or the cost of water delivery

The distribution of goods and burdens across different stakeholder
groups affects social equity and acceptability of EPIs. This criterion
focuses primarily on assessing the nature of the distribution,
highlighting inequalities in the allocation of goods and burdens as a
result of the implementation of EPI (i.e. material living standards,
health, education, personal activities including work, political voice
and governance, social connections and relationships, environment and
insecurity)

Context related assessment criteria

Institutions

Transaction costs

Design and
implementation

Institutions are the formal rules and informal norms that define
choices. Most institutions are difficult to describe, highly adapted to
local conditions, and effective in balancing many competing interests.
Institutional constraints vary in strength, according to their
permanence (from culture and religion to constitutions to laws to rules
and regulations). Institutions often determine the difference between
success and failure of an EPI, due to the way that they can strengthen
or weaken the EPI’s mechanism, i.e., they are either reliable and robust
or unstable and rigid. We separate institutions and transaction costs
(TCs) by associating institutions with exogenous impacts on EPIs and
TCs with the endogenous fixed costs of implementing an EPI and
variable costs of using it. A water market, for example, is established
with fixed TCs and operated with variable TCs, but both are affected
(positively and negatively) by institutions

Transaction costs (TCs) represent friction, i.e., the time and money
cost of moving from idea to action to conclusion, or the costs of
implementing and using EPIs. Ex-ante TCs (from, e.g., negotiating
new property rights) are equivalent to fixed costs; ex-post TCs (e.g.,
from monitoring) are equivalent to variable costs. TCs are identified
by examining the steps from design and implementation (ex-ante) to
monitoring and enforcement (ex-post)

Policy implementation reflects the cost and challenge of moving from
a theoretical idea to practical application of an EPI. This criterion
considers the adaptability of the EPI, public involvement, institutional
factors, and external factors (e.g., EU sectorial policies)

Source: Zetland et al. 2013
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The book has a practical remit and is aimed to anyone interested in finding out
more about the use of economic instruments in water. It is expected that the book
will be relevant for academic researchers, consultants and practitioners working in
the water management/economics field. More specifically this book aims to:

* Support national decision-makers and experts in the development and implemen-
tation of EPIs in water management; and

» Raise awareness of EPIs, so that interested parties can engage effectively with
decision-makers and experts on the development and implementation of EPIs.

* Help to increase understanding through the use of practical examples about the
ex-post evaluation of public policy interventions.

The structure of the book is organized in three main parts in terms of the broad cat-
egories of economic instruments covered through case studies: PART I (pricing and
taxes), PART II (trading) and PART III (other types of incentives, such as cooperation
and risk management schemes). Each part includes a short introductory chapter high-
lighting cross-cutting problems, challenges, design and implementation issues of the
broad instrument category. Each introductory chapter also highlights some conclusions
in terms of cross-cutting issues for that specific broad category of instrument. The con-
secutive chapters in each part present specific case studies in the application of those
EPIs. Case study chapters aim to follow a similar presentational structure mindful of
the application of the proposed assessment framework. Each chapter aims to discuss
the review of application of the EPI in question in terms of each of the assessment
criteria towards which the economic instruments are assessed, including environmental
outcomes, economic efficiency, financial revenues, transaction costs for regulator and
regulated entities, social impact and equity issues and policy implementability.
Mediating factors such as institutional set-up are also explored.

The overall structure of the book is as follows: Chap. 2 illustrates a short introduc-
tion to Part I of the book on water pricing and taxes and Chaps. 3,4, 5, 6,7, 8, 9, 10,
11, 12, and 13 present the related case studies in this topic. Chapter 14 illustrates a
short introduction to Part II of the book on water trading and Chaps. 15, 16, 17, 18, 19,
20, and 21 present the related case studies on the review of practical application of
these EPIs. Chapter 22 illustrates a short introduction to Part III of the book on other
relevant economic instruments and Chaps. 23, 24, 25, 26, and 27 present the related
case studies. Chapter 28 provides a concluding chapter relevant for the three parts.
Conclusions will be outcome oriented per type of challenge that the EPIs can address:
(i) Water quality, (ii) Water scarcity, (iii) Flood risk and (iv) Ecosystem conservation.

1.5 Book Chapter Outline

This book has been divided into the following chapters:

Chapter 2: Water Pricing and Taxes: An Introduction
Chapter 3: Effluent Tax in Germany
Chapter 4: The Water Load Fee of Hungary
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Chapter 5: Water Abstraction Charges and Compensation Payments in Baden-
Wiirttemberg (Germany)

Chapter 6: The Danish Pesticide Tax

Chapter 7: Subsidies for Drinking Water Conservation in Cyprus

Chapter 8: Residential Water Pricing in Italy

Chapter 9: Water Tariffs in Agriculture: Emilia Romagna Case Study

Chapter 10: Corporatization and Price Setting in the Urban Water Sector Under
Statewide Central Administration: The Israeli Experience

Chapter 11: Water Budget Rate Structure: Experiences from Several Urban Utilities
in Southern California

Chapter 12: Green Energy Certificates and Compliance Market

Chapter 13: Subsidies for Ecologically Friendly Hydropower Plants Through
Favourable Electricity Remuneration in Germany

Chapter 14: Water Trading: An Introduction

Chapter 15: Water Quality Trading in Ohio

Chapter 16: Nitrogen Reduction in North Carolina

Chapter 17: Evaluation of Salinity Offset Programs in Australia

Chapter 18: Water Trading in the Tagus River Basin (Spain)

Chapter 19: Chilean Water Rights Markets as a Water Allocation Mechanism

Chapter 20: Unbundling Water Rights as a Means to Improve Water Markets in
Australia’s Southern Connected Murray-Darling Basin

Chapter 21: The Development of an Efficient Water Market in Northern Colorado,
USA

Chapter 22: Other Types of Incentives in Water Policy: An Introduction

Chapter 23: Cooperative Agreements Between Water Supply Companies and
Farmers in Dorset (E)

Chapter 24: Financial Compensation for Environmental Services: The Case of the
Evian Natural Mineral Water (France)

Chapter 25: New York City’s Watershed Agricultural Program

Chapter 26: Voluntary Agreement for River Regime Restoration Services in the
Ebro River Basin (Spain)

Chapter 27: Voluntary Agreements to Promote the Use of Reclaimed Water at
Tordera River Basin

Chapter 28: Key Conclusions and Methodological Lessons From Application
of EPIs in Addressing Water Policy Challenges
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Chapter 2
Water Pricing and Taxes: An Introduction

Jaroslav Mysiak and Carlos M. Gomez

Abstract Water pricing embraces a range of distinct policy instruments that affect
the scale and/or the pattern of production and resource-exploitation costs. Ideally,
water prices should reflect financial costs of service delivering water infrastructure,
environmental costs arising from harm induced to ecosystems and ecosystem
services, and resource costs attendant to social welfare losses from not using the
water for the most socially beneficial purpose. What is straightforward and unchal-
lenged in economic theory may not translate into clear and uncontested principles
to be followed in practice. The information asymmetries, pre-existing water permits
or entitlements adhering to different legal doctrines, and hostile reception of water
policy reform may antagonise introduction of pricing policy instruments. This
chapter provides an overview of the empirical studies from different European
countries, supplemented by studies from California and Israel, comprised in the first
book section. Although the collection is not meant to be exhaustive or thorough, it
offers insightful overview of design principles and choices made to put in place a
variety of instruments designed to cope with water pollution, water stress, and
hydrological and morphological modifications of water bodies. The majority of the
chapters in this section addresses residential and industrial water supply provision
and wastewater discharge. The remaining chapters examine the application of EPIs
in agriculture, for cost recovery of irrigation services and pollution control; and in
hydroelectricity generation, for curbing the environmental impact of water impound-
ments. The common structure of all showcased studies is a result of meticulous
efforts to highlight the scope of the analysed instruments, the embedding legislative
and regulatory environment, and the evidence collected so as to substantiate the
performance assessment.
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2.1 The Role of Water Prices and Taxes in Water Policy

Water pricing embraces a range of distinct policy instruments that affect the scale
and/or the pattern of production and resource-exploitation costs. Staged by means
of incentives (i.e. subsidies) or disincentives (i.e. taxes or charges), these instru-
ments eventually affect the price paid for goods or services that either make use of
water resources or otherwise affect natural water bodies. Characteristically, pricing
instruments are put to use to rectify market failures that arise when social costs or
benefits of production and consumption are not reflected through prices determined
by free markets.

Water is notoriously known as both, an economic and social good; essential for
life, economic development, social cohesion, and the environment. The multitude of
the at least to some extent incompatible uses of water and their impacts on natural
water bodies makes public water policy choices both value-laden and intractable.
What is more, availability of water is unevenly distributed over time and space,
implying that there is not enough water to permanently or temporarily satisfy all
demands. As a result, economic costs of water and water services, that should
ideally be reflected in the price users pay for them, is a combination of financial
costs of service delivering water infrastructure, environmental costs arising from
harm induced to ecosystems and ecosystem services, and resource costs attendant
to social welfare losses from not using the water for the most socially beneficial
purpose. With other words, designing pricing instruments for a sustainable water
management is as challenging as are the public choices themselves about what is the
appropriate and sustainable way of managing water resources.

To qualify as economic policy instruments (EPIs, see also Chap. 1), price
interventions ought to deliver discernible environmental improvements in regard to
the predetermined water policy objectives. This is only the case if the demand for
water or water services is elastic, that is when the quantity demanded of a good or
service responses to a change of its price. Notably, price elasticity depends on a host
of factors, including the income and availability of substitutes. It has been demon-
strated in numerous instances (Mansur and Olmstead 2012; Olmstead et al. 2007,
Olmstead and Stavins 2009; Olmstead 2010), including the studies featured in this
book, that although demand is relatively inelastic, it is nevertheless different from
zero. This implies that sizeable changes in demand require considerable price
adjustment. If the demand was entirely inelastic, demand for water and water
services would not respond to price intervention and pricing instruments would
merely serve financial purposes, i.e. generating revenues. But even in that case, if
the revenues were earmarked for implementing measures helping to safeguard the
environmental health of water bodies, pricing can contribute to accomplishing
public water policy goals.

What is straightforward and unchallenged in economic theory may not translate
into clear and uncontested principles to be followed in practice. The information
asymmetries, pre-existing water permits or entitlements adhering to different legal
doctrines, and hostile reception of water policy reform may antagonise introduction
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of pricing policy instruments. As a consequence and despite the sound theoretical
foundation, the experiences reported in this book still mark rather early stages of
managing water as an economic resource. Accordingly, the 2012 EU Water Policy
Review' lamented a limited application of ‘incentive and transparent water pricing’,
concluding that ‘not putting a price on a scarce resource like water can be regarded
as an environmentally-harmful subsidy’ (EC 2012, p. 10). Noting the practical dif-
ficulties and the necessary mind-set change, we argue that the policy analysis should
not be centred only on how much water and water services should be priced in
principle, but rather how water prices should be designed so as to best respond to the
challenge of managing water resources effectively. This shifts the emphasis away
from the determining the optimal price levels alone to choosing the pricing schemes
and combination of instruments that are tailor-made for the specific policy contexts,
taking due account of the existing institutions and competing policy objectives.

This book section features a compilation of empirical studies, organized in
separate chapters that examine applications of water pricing instruments in different
European countries, member states of the European Union (EU), which are supple-
mented by noteworthy studies from California and Israel.

Although the collection is not meant to be exhaustive, it offers insightful overview
of design principles and choices made to put in place a variety of instruments
designed to cope with water pollution, water stress, and hydrological and morpho-
logical modifications of water bodies. More than that, all analysed instruments are
explored in the same way, making sense of all available evidence in support of
assessing the instruments’ environmental, economic and social outcomes. The
majority of the chapters in this section addresses residential and industrial water
supply provision and wastewater discharge. The remaining chapters examine the
application of EPIs in agriculture, for cost recovery of irrigation services and
pollution control; and in hydroelectricity generation, for curbing the environmental
impact of water impoundments. The common structure of all showcased studies is
a result of meticulous efforts to highlight the scope of the analysed instruments, the
embedding legislative and regulatory environment, and the evidence collected so as
to substantiate the performance assessment driven by the framework outlined in the
Chap. 1.

The Polluter Pays Principle (PPP), already featured in the First European
Environment Action Programme (1973—-1976), made its way into the EC Treaty in
the 1987% and successively in the secondary European legislation (e.g. Water
Framework Directive 2000/60/EC, the Directive on Industrial Emissions 010/75/
EU). The effluent tax in Germany (Chap. 3), introduced in 1976, was among the first
applications of environmental taxes in Europe implementing the PPP. The tax that
is still applied to the authorized discharges is calculated in terms of damaging units,

'Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions A Blueprint to Safeguard
Europe’s Water Resources COM (2012) 673 final.

2 Article 130r of the Single European Act (SEA). In the currently in force Lisbon Treaty the PPP is
covered by the Article 191(2) of TFEU.
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estimated as the equivalents of ten contaminants. The water load tax in Hungary
(Chap. 4), introduced incrementally shortly before Hungary joined the EU, operates
in a similar way. The tax is determined by nine contaminants contained in the
discharged wastewater, but unlike the German tax it takes into account the
environmental sensitivity of the receiving environment and the way the sludge is
eventually disposed. In both cases the municipal wastewater disposal is the most
affected sector and the tax is eventually paid by households as the final consumers.
The taxes contributed to an earlier implementation of the Urban Waste Water
Directive (91/271/EEC) among others by allowing that the polluters’ investments
into better wastewater treatment was deducted from the amount of tax due. While in
Germany the tax revenues are earmarked for pollution control executed by the state
authorities, in Hungary they contribute to consolidating public finances.

The Danish pesticides tax (Chap. 6) was designed to protect the surface and
groundwater bodies, the latter being source of drinking water provision usually
without treatment, and to contribute to fulfil the objectives of the Danish pesticide
policy. It replaced the previous general tax levied on pesticides wholesale prices that
proved unable to curb the use of pesticides. Implemented as a product tax, levied on
the sales prices, the instrument differentiates the categories of use, rather than the
toxicity levels. Designed in revenue-neutral way, the collected tax revenues are
reimbursed to farmers through lower land taxes and subsidies for organic and
environmentally friendly farming. In doing so, the design of the tax is amenable to
the principles of environmental tax reform.

The design of water tariffs for residential water uses is particularly intrigued as it
is often called to conciliate solidarity principle of affordability of water service
provision for economically disadvantages households (ability-to-pay principle)
with principles of full economic cost recovery and efficient use of resources. The
studies of water tariffs analysed in this book complementary to some extent. In all
cases the tariffs are designed so as to recover financial costs of the service provision,
and discourage disproportionate (beyond what is understood as reasonable) use of
water resources.

Chapter 8 shows how this reconciliation was accomplished in the residential
water pricing scheme in the Emilia Romagna administrative region (Italy). As a
natural monopoly frequently managed through concessive model exemplifying the
public-private partnerships, the organisation of residential water supply and sanita-
tion services (WSS) and the water tariff setting are narrowly regulated. Amidst the
institutional reform implemented since the 1990s, the administrative region of
Emilia Romagna waged a modification of tariff method in a way that rewards a
better service and environmental performance of water utilities, and in contrary,
penalises utilities whose performance is judged substandard. The rewards and
penalties aimed at utilities and could not be passed on to the final consumers. The
modified tariff system also privilege economically vulnerable households by cross-
subsidising their water consumption by higher price levels in the upper tiers of the
increasing block tariffs.

The application of increasing block-rate (IBR) water budgets in three water
districts in southern California, covered in the Chap. 11, applies similar tiered price
structure but pioneers tailor-made block sizes specific for households characteristics
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and environmental conditions. Prompted by equity issues and financial viability of
water utilities, the reform of water tariffs involves specification of a reasonable use
of water in the first (indoor) and second (outdoor) block, the consumption beyond
which is deemed inefficient (third block) or even excessive (fourth block). The
reasonable use of water is determined by state regulation (e.g. around 200 1 per
day and household member), empirical evidence (e.g. real time monitoring of
evapotranspiration), and individual household/property information (e.g. irrigated
area). Whereas the revenues collected from the first two block rates and the fixed
component of the tariff are design to recover the financial costs of the service provi-
sion, the penalising tariffs for the water use beyond what is considered reasonable is
destined for exploitation of additional or alternative water sources.

Volumetric water tariffs may play perhaps even more important role in agricul-
ture, especially in temporarily or permanently water stress countries in the Southern
Europe. Chapter 9 brings this to the point by analysing empirical evidence from the
Tarabina irrigation district in the Emilia Romagna administrative region (Northern
Italy). The irrigation districts relies on water supplied by the Canale Emiliano-
Romagnolo (CER), which is one of the largest water transfer projects in Italy, from
the Po river. Although Po river (basin) is usually water abundant, recent prolonged
drought spells (2003, 2006-2007) have induced water shortages that prompted
water restrictions throughout the river basin. The volumetric water tariff was intro-
duced both as a mean to foster both, water re-allocation to higher value uses during
periods of restricted water supply, and a more equitable distribution of irrigation-
related costs among the farmers within the irrigation board. The volumetric tariff
resulted in a demonstrable reduction of about 50 % of water demand on average,
and a sizeable reduction of costs for farmers who irrigate less or do without.

The subsidies-related EPIs in this book are represented in this book by Chaps. 5,
7, and 13. These studies address different policy goals. In Cyprus study (Chap. 7),
the subsidies were meant to restrain domestic demand for potable water by encour-
aging greater use of alternative water sources, from aquifer or recycled wastewater.
The assessment of these subsidies yielded mixed results. Although a limit was
imposed on groundwater abstraction for newly installed borehols, the weak
monitoring of the actually abstracted water might have increased the pressure of the
aquifers. Hence although the subsidies contributed to restructure outdoor water
demand, especially during the extreme 2007-2008 drought, it is not obvious to what
extent they contributed to greater water conservation. On opposite side, the subsi-
dies did not succeed to stimulate larger interest in wastewater recycling that would
have generate long-lasting reduction of water withdrawal.

The compensation payments for less intense agricultural practices in vulnerable
areas are discussed in Chap. 5 as a part of a bundle of policy instruments addressing
nitrate water pollution and untenable water abstraction. First pursued as a partial
compensation for production losses prompted by strict regulation in the water
protection areas, the subsidies were later extended, under different design, to other
areas in which nitrate pollution persist. The water abstraction charge complements
the policy mix, especially after the revision in 2010 that reinforced the incentives to
conserve and protect water resources and incentivised investments by large water
users.
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Yet another subsidy scheme from Germany, presented in Chap. 13, revisit the
economic incentives of hydropower producers to reduce the environmental impacts
of water impoundments through higher remuneration for electricity produced.
Introduced in 2004, the scheme bears a resemblance to feed-in tariff, further
explored in the next chapter on example of Italy. The schemes guarantees an
incentive price for hydropower supplied from plants with better environmental
performance, specified by considering plant’s design criteria (storage capacity,
biological passability) and management practice.

The Chap. 12 wraps up the collection of pricing related instruments, by review-
ing a mix of EPIs designed separately but all acting together in a way hydropower
potential was exploited in Italy. Feed-in tariffs (FIT) and especially tradable green
energy certificates (GEC) had been introduced to build supply-side competition
among the RES and to curtail the costs of renewables. The actionable concession
award or operating large hydropower plants are an opportunity to coerce environ-
mental improvement. The chapter goes on to discuss the roles of water abstraction
fees and charges that can be designed in a way that is sensible to the environmental
impacts, and at the same time limit the development of hydropower in less or not
suitable places.
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Chapter 3
Effluent Tax in Germany

Jennifer Moller-Gulland, Manuel Lago, Katriona McGlade,
and Gerardo Anzaldua

Abstract The exceptionally high growth in pollution-intensive sectors (such as
energy, chemicals, and construction) in the post-war period in Germany caused seri-
ous environmental problems as the construction of wastewater treatment facilities
did not keep pace and posed a serious threat to future water supply. This chapter
analyses the policy mix of economic and regulatory instruments, which was intro-
duced in the Federal Republic of Germany to address this threat. The policy mix
consists of discharge permits (Federal Water Act, 1957), discharge limits and tech-
nical standards (Waste Water Ordinance, 1997) and the effluent tax (Effluent Tax
Act, 1976). The effluent charge, the focus of the chapter, was introduced in 1976 as
a reaction to the insufficient implementation of direct regulation (Federal Water Act,
Waste Water Ordinance) of effluent discharges by the water management adminis-
trations of the Federal States of Germany and the resultant non-compliance with
prescribed discharge standards in the private and municipal sectors.

While the policy mix and the environment in which it acts makes it difficult to
single out the impact of the effluent tax, it was found that the overall quantity and
harmfulness of discharged effluents was decreased substantially since the introduc-
tion of the policy mix. Wastewater plants were upgraded to state of the art technolo-
gies, with 92.6 % of effluents receiving tertiary treatment today. As a result, the
quality of water bodies increased substantially, with 85 % of all surface water bod-
ies achieving a water quality II chemical status.

In this chapter it is illustrated that a policy mix consisting of regulatory and eco-
nomic instruments can be very powerful in implementing and enforcing policies to
address direct effluent emissions. However, it also shows the importance of setting
the right incentive structure and discusses the factors preventing this from happen-
ing in the case of the German effluent tax. Further, enabling and disabling factor
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related to the implementation of the EPI are discussed, as well as the EPI’s economic,
social and distributional effects on the German society. Germany’s role as pioneer
in the field of environmental taxation as well as the implications of extending the
policy mix to the former German Democratic Republic after Germany’s reunifica-
tion in 1990 provide additional interesting angles of analysis.

Keywords Effluent tax ¢ Discharge permits and standards * Germany * Policy mix

3.1 Introduction

Following the broad typologies of Economic Policy Instruments presented in
Chap. 1, a pollution (effluent) charge is a fee or tax to be paid on discharges into the
environment, based on the quantity and/or quality of discharged pollutants (UN
1997). Pollution charges are commonly linked to different characteristics of the pol-
luter (e.g., sector, processes), the effluents (volume or pollutant concentration) or
the recipient type of water body (e.g., surface or groundwater). Unitary rates can
differentiate between quantities of pollutants emitted and the level of the economic
activity that causes the pollution. Regarding their practical application, a recent
review throughout Europe on the applications of the polluter pays and cost recovery
principles according to the EC WFD by the European Environment Agency found
out that effluent charges are set in most European countries in a way that clearly is
aimed at recovering the costs of running the regulatory functions of the responsible
authorities (EEA 2013). Although pollution charges remain as the most applied
policy tool employed in most European countries to control point source emissions
to water, little information is available about the understanding of their interaction
with other regulatory or economic instruments that complement the application of
charges as part of a policy mix.

This chapter analyses the policy mix of economic and regulatory instruments
introduced in Germany to reduce point source pollution.

The policy mix consists of the following instruments':

* Discharge Permits (Federal Water Act, implemented in 1957)

* Effluent Tax (Effluent Tax Act; implemented in 1976)

* Discharge limits and technological standards (Waste Water Ordinance; imple-
mented in 1997)

While all of the above mentioned instruments are considered in the analysis, the
focus lies on the effluent tax.

'Federal Water Act (Wasserhaushaltsgesetz); Effluent Tax Act (Abwasserabgabengesetz); Waste
Water Ordinance (Abwasserverordnung).
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3.1.1 Definition of the Analysed EPI and It’s Purpose

In Germany all discharges of effluent require a permit. This permit is issued only if
the effluent to be discharged is kept as low as possible for the required process and
with the best available technology. In 2004, the emission-related requirements, such
as pollutants limits and technical standards, were further specified for 57 areas of
origin and production sectors by enforcing the Waste Water Ordinance. Permits can
be granted temporarily or permanently and can be withdrawn if concerns regarding
water protection and management arise (Kraemer 1995).

The effluent tax should implement the “polluter pays principle”, i.e. lead to the
internalisation of external costs. In conjunction with direct regulations on the dis-
charge of effluents, the effluent tax shall provide an economic incentive to avoid or
reduce harmful effluent discharges. The explicit objectives of the effluent charge
include (1) mitigating and avoiding the discharge of pollutants into waterways, soil,
and drainage systems; (2) maintaining clean water bodies; (3) keeping water treat-
ment plants consistent with the state of the art; (4) developing production processes
with less or no wastewater development; (5) and appropriately distributing the costs
to mitigate, eliminate, and balance damage to water bodies (Sichsisches
Staatsministerium fiir Umwelt und Landwirtschaft 2011). In addition to its incen-
tive function, the effluent tax should help solve the “implementation deficit” of the
states’ administrations because part of the revenue can be used for capacity building
activities (Kraemer, op cit., p. 8). With the “polluter pays principle” being anchored
in the EC Treaty only in 1987, Germany can be said to be among the pioneers in the
field of environmental taxation.

3.1.2 Design of the Effluent Tax

The effluent tax (Abwasserabgabe) is based on the aforementioned permits, rather
than on actual measurements. The tax rate is based on damage units, which are cal-
culated as the equivalents of pollutants in the discharged effluent. Measured pollut-
ants include phosphorous, nitrogen, organic halogen, mercury, cadmium, chromate,
nickel, lead, copper, and indicators on the chemical oxygen demand and the toxicity
for fish eggs. It was decided to increase the effluent tax per damage unit stepwise
between 1981 (EUR 6.1) and 1986 (EUR 20.5).

Charges can be reduced by 50 % (75 % before 1998) if abatement measures are
introduced or sewage treatment plants are constructed or improved. Furthermore,
dischargers have the option to “offset the costs of investments in pollution control
equipment against their charges,” which in the case of municipalities can take the
shape of 3-year exemption from the tax (OECD 1997: 41, Smith and Vos 1997: 41).
During the first decade of the tax, a hardship clause “allowed for a reduction or even
annulment of the tax” (ECOTEC et al. 2001b). This provision was removed in 1989.
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Table 3.1 Increase in

Effluent charge per

effluent tax per damage unit, Year (January) damage unit (annual)

1981-1997 1981 12 DM EUR 6.1
1982 18 DM EUR 9.2
1983 24 DM EUR 12.3
1984 30 DM EUR 15.3
1985 36 DM EUR 18.4
1986 40 DM EUR 20.5
1991 50 DM EUR 25.6
1993 60 DM EUR 30.8
1997 70 DM EUR 35.8

Source: BMU 2005

If the permitted discharge is exceeded in quantity or concentration, dispropor-
tionately rising charges apply (BMF 2003: 26). Should this occur more than once,
the water authorities of the Léander (the Federal States of Germany) impose addi-
tional fees (ECOTEC et al. 2001b: 84). Fines for non-compliance are regulated via
the standard fiscal code.

Given the federal nature of Germany, a distinction needs to be made between
laws passed at federal level and those passed at Linder level. In Germany, two
federal laws determine essential elements of water management: the Federal Water
Act (WHG) of 1957 and the Effluent Tax Act (AbwAG) of 1976. These laws are
obligatory for the Lénder.

The Federal Water Act and Federal Effluent Taxes Act?> were passed as frame-
work laws, which had to be transposed into the federal state legislation before
coming into force.®* Most Lénder introduced the effluent tax in 1981, with others
following in 1982—1983. After the reunification of the FRG and the GDR in 1990,
the five new federal states adopted the tax as of 1991.

The Federal Effluent Tax Act has been amended several times, leading to
substantial revisions with respect to the calculation of damage unit rates (Table 3.1),
inclusion of pollutants, and regulations designed to promote investments in water
pollution abatement (Kraemer 1995).* Despite these amendments, the character of
the effluent charge has not fundamentally changed over the years (ECOTEC et al.
2001a: 84).

2Current EU legislation has been transposed into the national legislation. As such, the Water
Framework Directive has been transposed via the Federal Water Act: the Urban Wastewater
Directive via the Federal Effluent Tax Act and the IPPC via both, the Federal Water Act and the
Federal Effluent Tax Act.

3As part of the Federalism Reform in 2006 the framework law of the Federal Water Act was
amended and is now partially replaced by full regulations controlled by the federal government
(concurrent legislation).

*Amendments were made in 1984, 1986, 1990, 1994, 1996, 1997, 1998, 2001, 2004, 2009, and
2010. For more information, please consult Kraemer (1995): 12-20, Bundesministerium der Justiz
(2005).
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While indirect discharges into municipal treatment systems are not covered, the
sewage charges imposed by municipalities and other (public) operators of sewerage
systems allow that effluent charges are passed through to indirect emitters (Gawel
and Ewringmann 1994).

The revenue of the effluent tax is earmarked for investments in water quality
programs by the Lénder, such as the construction of municipal sewage treatment
facilities and the administration of water quality programmes (Article 13, AbwAG).
The earmarking is intended to complement the tax’s incentive effect in improving
water quality.

The monitoring and enforcement of effluent charges is the responsibility of the
water management authorities. Besides the legal requirement of the operators of
water pollution abatement facilities to monitor themselves (Eigenkontrolle) — an
activity which can be contracted out to accredited institutions — the water manage-
ment authorities “monitor the self-monitoring”(Kraemer 1995).

3.2 Setting the Scene: Background on the Introduction
of the EPI

Since 1949, 4 years after the end of the Second World War, Germany was divided
into the western Federal Republic of Germany (FRG), which had a multi-party
democratic system and a social market economy, and the eastern German Democratic
Republic (GDR), which was ruled by the communist party and adhered to a planned
economy. The exceptionally high growth in pollution-intensive sectors (such as
energy, chemicals, and construction) in the post-war period caused serious environ-
mental problems as the construction of wastewater treatment facilities did not keep
pace. In addition, Germany did not have the option to dispose wastewater from its
industrial areas directly to the sea, which led to highly polluted river systems. Under
invariable conditions, a future acceptable water supply as well as other water uses
would have been under a serious threat (SRU 1974).

Following re unification in 1990, 75 % and 94 % of the population from the
former GDR Linder and FRG Linder respectively, were connected to the public
sewage system. By 2007, 96 % of the total population was connected (Destatis
2009).

Between 1975 and 2001, wastewater discharges from public sources increased
smoothly by 74 %. Private wastewater discharges, however, reached their peak in
1987 following an increase of 70 % between 1975 and 1987. Between 1987 and
2001, private wastewater discharges decreased by 18 %. Total effluent discharges
decreased by 4 % between 1983 and 2001 (see Fig. 3.1).

Regarding industrial wastewater, only 14.3 % is discharged indirectly, i.e., into
municipal wastewater treatment plants. The remaining 85.6 % is discharged directly
into water bodies. The main industrial sectors directly discharging wastewater into
water bodies include the chemical industry (49 %), mining of coal and lignite (22 %),
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Fig. 3.1 Wastewater discharges by private and public dischargers in Germany, 1975-2001
(Source: UBA (1975-2001))

quarrying earth and other mining (7 %), and the paper industry (6 %). The sectoral
breakdown remained stable between 1991 and 2007 (Destatis 2011a).

The effluent charge was introduced in 1976 as a reaction to the insufficient
implementation of direct regulation (Federal Water Act) of effluent discharges by
the water management administrations of the Linder and the resultant non-
compliance with prescribed discharge standards in the private and municipal sectors
(Kraemer 1995).

3.3 The German Effluent Tax in Action

3.3.1 The Effluent Tax and the Policy Mix Contribution

Please note that the effluent tax functions complementary to regulatory instruments,
i.e., the Federal Water Act and the Waste Water Ordinance, as described earlier in
this chapter. As the individual elements of this policy mix are all designed to achieve
the same objectives, the single impact of the effluent tax is difficult to disentangle.

3.3.1.1 Environmental Outcomes

The effluent tax sent a signal to effluent dischargers that the government is deter-
mined to achieve the objectives set out in the direct regulation. This along with the
announcement of the increasing effluent tax rate led to changes in economic agents’
behaviour.
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Following the introduction of the effluent tax, polluters had the option to choose
between investing in pollution abatement, either through effluent treatment or by
changing production processes, or paying the effluent tax (Kraemer 1995).

A survey carried out following the announcement of the tax — but before its
implementation — found that three-quarters of private enterprises and two-thirds of
municipalities had increased, accelerated, or modified their abatement measures for
water pollution in anticipation of the tax (Barde and Smith 1997). Investments in
equipment for water pollution abatement increased markedly more than 3 years
before the effluent tax was instituted (Erwingmann et al. 1980). Barde and Smith
(1997) noted that, in this case, even the announcement of an economic instrument
was useful for inducing pollution abatement. It increased awareness of the need and
potential for water pollution control (Kraemer 1995).

It is generally accepted that the option to offset the effluent tax with investment
expenditures in abatement measures has promoted the construction and extension of
effluent treatment installations because industrial direct emitters were incentivized
to maintain or reduce their number of permits (e.g. Deutscher Bundestag 1994;
Kraemer 1995).

The independent Council of Advisors on the Environment (Sachverstindigenrat
fiir Umweltfragen) determined the marginal abatement cost curve (MACC) for
wastewater treatment plants to assess the optimal effluent tax rate before its
introduction (SRU 1974). The MACC shows that costs to remove pollutants of the
equivalent of 33 % (standard mechanical treatment) — 70 % of Biological Oxygen
Demand (BOD) remain rather constant. Costs increase exponentially beyond the
removal of pollutants of an equivalent of 70 % BOD.

As can be seen in Fig. 3.2, the percentage of effluents undergoing secondary and
tertiary treatment has increased substantially over the years, with tertiary treatment
first being introduced in 1991. In 2007, 92.6 % of effluents in Germany underwent
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Fig. 3.2 Public effluent disposal per treatment technology in Germany, 1957-2007. Note: Data
before German unification in 1990 only includes Ldnder of the Federal Republic of Germany.
Values for 1991 represent values for the FRG (left), the Ldinder of the former GDR (centre) and the
average (left) (Source: BMU 2011)
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tertiary treatment, a percentage which, when compared to other Western European
countries, makes Germany a frontrunner.

As the main (direct) effluent discharger, the chemical industry introduced abate-
ment measures that led to significant reductions in discharged pollutants between
1995 and 2006. Reduced pollution discharges included, for example, AOX® (=74 %),
COD? (=55 %), phosphorous (=50 %), and nitrogen (-57 %) (VCI 2006). The paper
industry, Germany’s fourth largest (direct) effluent discharger, changed production
processes to reduce the average waste water volume needed to produce 1 ton of
paper from 46 m3/tonne in 1974 to 11 m*tonne in 2002. Clear attribution to the
effects of the effluent tax however, remain uncertain.

Investments for effluent treatment by the government, privatised wastewater
treatment facilities, and industry totalled EUR 16 billion in the year 2000, exceed-
ing total investments in waste removal, air pollution prevention, and noise abate-
ment (Destatis 2003). Of this figure, around 56 % was used to cover operational
expenditures while 44 % covered capital expenditures. A European comparison by
the BDEW (2010) revealed that Germany’s average investments relating to waste-
water (EUR 1.18/m?) are higher than in the Netherlands (EUR 0.93/m?), France
(EUR 0.97/m?%), and England and Wales (EUR 1.03/m%). Only Austria showed
higher investment levels with EUR 1.44/m’. Investments for water protection exclu-
sively by enterprises have been decreasing constantly from EUR 914,454,000 in
1992 to EUR 568,005,000 in 2002 (-38 %) (Destatis 2011b). While it cannot be
assumed that these investments are exclusively used for effluent abatement mea-
sures, it does indicate that abatement measures have achieved the state of the art
within the limits of the marginal abatement function of enterprises.

As can be seen in Figs. 3.3 and 3.4 the discharges of mercury and nitrogen to
surface water bodies have been reduced significantly from point sources.” When
compared to the baseline, discharge of mercury could be reduced by 99 % from
direct industrial dischargers and by 65 % from municipal treatment plants in
2003-2005. Nitrogen discharges have been reduced by 76 % from point sources in
2003-2005 when compared to the baseline.

As a consequence of the reduced pressures on water-related ecosystems, water
quality substantially improved between 1975 and 2000. Between 1995 and 2000,
the percentage of water bodies classified as quality class II (slightly burdened)
increased from 47 % (1995) to 65 % (2000). The objective of the policy mix to
achieve the water quality status II for all water bodies by 1985, however, failed
(Map 3.1).

Overall the effluent tax has proven to be environmentally effective. In combina-
tion with the enhanced regulatory instruments, it provided a major impetus to
achieve a high level of wastewater treatment (BMF 2003).

3 Adsorbable organic halogen compounds.
®Chemical Oxygen Demand.

"Mercury and nitrogen are chosen as representatives for heavy metal and nutrient pollutants.
Additional pollutant discharges can be requested from the authors.
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Fig. 3.3 Discharge of mercury from diffuse and point sources into surface water bodies, 1983—
2005 including a baseline. Note: The baseline assumes direct discharges from 1983 to 1987 to
remain the same, while diffuse source pollution are based on 2003/2005 data (Source: UBA 2010;
authors’ estimation)
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Fig. 3.4 Discharge of nitrogen from diffuse and point sources into surface water bodies, 1983—
2005, including a baseline (Source: UBA 2010; authors’ estimation)

3.3.1.2 Economic Outcomes

The design of the adopted effluent tax was marked by political compromise and
considerations of administrative reality rather than optimising incentive structures.
Information asymmetries, e.g. the abatement cost curve of the polluters, further
aggravated the design of the EPI along incentives. To reduce administrative,



30 J. Moller-Gulland et al.

Map 3.1 Water quality classes of German surface water bodies, 1975 (left), 1995 (center) and
2000 (right). Note: The map illustrating the water quality classes in 1975 does not include the
water bodies located in the Léinder of the former GDR. Water quality class I is the best (Source:
UBA 2009)

monitoring, and measuring costs, the basis for assessing the effluent tax was defined
as the permit system (Art. 4, AbwAG), rather than on the actual effluents emitted
(Gawel and Falsch 2011).

The effluent tax is said to have been set too low to fulfil its incentive function
since its introduction in 1976, despite frequent increases (Gawel et al. 2011). SRU
(1974) found that the optimal tax rate was 80 DM (EUR 41.03) per damage unit,
while in practice it only amounted to 12 DM (EUR 6.1) per damage unit. Further,
the taxes were not adjusted to inflation, which in combination with clauses which
allowed polluters to offset tax payments over time, led to a real depreciation of the
tax burden and thus incentive.

The continuously increasing standards of the Best Available Technology (BAT)
in the Waste Water Ordinance and the Federal Water Act have led to advances and
cost reductions in the wastewater treatment techniques. These developments are
said to have reduced the dynamic efficiency of the effluent tax as well as the innova-
tion incentive, particularly for the residual pollution (e.g., Linscheidt and
Ewringmann 1999; Rahmeyer 2001; Gawel et al. 2011: 10).

While differentiation based on regions and water quality levels has been included
in the concept of the effluent tax, it is not being applied, leading to common criti-
cism on the incentive alignment (Gawel et al. 2011).

Public sewage treatment plants and industries react differently to the incentives
created by the effluent tax (ECOTEC et al. 2001a: 323-234). As public sewage treat-
ment plants do not follow the objective of profit maximisation, they are unlikely to be
incentivised to improve compliance beyond technological guidelines (i.e., the regula-
tion). However, they are incentivized not to exceed the thresholds mentioned in the
technological guidelines to avoid being penalized (i.e., forego the 50 % reduction of
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taxes which is granted with compliance and be forced of pay a fine). Industries on the
other hand, are profit maximizers and, as such, keen to remain in compliance with the
technological guidelines on the one hand, and, in addition, to reduce discharges
where the marginal costs of abatement are less than or equal to the effluent tax.

In 1983, the revenues from effluent charges amounted to between EUR 110-205
million in the Léander of the FRG. In 1993 (following reunification), the revenues of
the Liander of the FRG, ie. the “old Linder”, steadily increased 3.8-fold.
Interestingly, after 1995 the revenue has decreased, despite the latest increase of the
effluent tax in 1997. Lower revenue from effluent taxes are expected to indicate the
effectiveness of the effluent tax (Kraemer 1995: 34), i.e. as less point source pollu-
tion takes place. The revenue from the new Linder, i.e., the Linder formerly belong-
ing to the GDR, does not show any noteworthy trend (Fig. 3.5).

3.3.1.3 Distributional Effects and Social Equity

It could be expected that municipalities carry a disproportionate burden of the efflu-
ent tax, as they pay 60 % of the revenues of the effluent tax (RIZA 1995). In
Germany, however, fees for water and wastewater are set to recover financial costs
fully, thus shifting the potential burden to the consumers. As the effluent tax only
makes up 4 % of the annual wastewater taxes to consumers, little or no difference
has been noticed by the general public (ATT et al. 2011).

(Potentially) high water polluters, such as the chemical and the paper industry in
Germany, can be said to have been disproportionately affected by the introduction
of the effluent tax and the increase in regulatory requirements.

However, while no reliable data could be identified as basis for a quantitative
analysis, it was stated that the effluent tax had no significant impact on the profits or
the competitiveness of the paper industry, as the cost of water, when compared to
other cost factors (raw materials, energy, personnel costs) is rather low (PTS Paper
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Fig. 3.5 Revenue from effluent taxes, 1983-2007. Note: Data before 1991 only includes the
Linder of the FRG. From 1991 onwards, revenue from the new Linder is included. Red line: GDR
and FRG; green line: FRG, i.e. old Linder; blue line: Linder of the former GDR, i.e. new Linder;
grey line: estimation of FRG before 1990 (Source: Gawel et al. 2011: 104)
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2011). On the other hand, the chemical industry, Germany’s main effluent discharger,
sees the effluent tax as a “pure penalty tax,” which only absorbs capital via costly
administrative procedures and thus harms the industry’s global competiveness (VCI
statement n.d.).

The hardship clause, which provides for a reduction or in certain cases annul-
ment of the tax, was removed in 1989. This, together with the stepwise increase of
the tax rate, were intended to minimize the negative effects caused to economic
agents. While the increasingly stringent regulation may have led to considerable
disadvantages in comparison to foreign competitors with lower additional costs for
waste water treatment (Rudolph and Block 2001), the effluent tax was found to have
only a small effect on competitiveness.

The fact that the effluent tax is based on permits, rather than on actual emissions,
can result in an imbalanced burden of the effluent tax. For a more equal distribution
of the tax and an improved steering function, the association for local public utilities
in Germany (VKU) calls for the reflection of the polluter pays principle (VKU 2011).

Generally it can be said that the constant need to adapt to abatement require-
ments and the incentive to innovate has brought greater technological development
and efficiency improvements to the German industry, in turn strengthening its global
competitive advantage in this area (Rudolph and Block 2001).

As the regulatory instruments, i.e., the Waste Water Regulation, are administered
by the same authorities who administer the economic instrument, i.e., the effluent
tax, the revenue from this is partly used to cover administrative costs and to employ
additional staff. The increased information requirements, such as surveying and
modeling water bodies, and the documentation of effluent discharges allowed for
the development of a solid basis of information with which administrative functions
could be improved. The introduction of effluent taxes further led to increased coor-
dination between the water management administration and the water dischargers,
improving conflict resolution mechanisms and intervention capacities.

3.3.2 The EPI Set-Up
3.3.2.1 Institutions

The inception of the federal Effluent Tax Act in the early 1970s occurred during a
re-orientation period in the political life of the FRG, following the election of the
first government of the German Social Democratic Party (SPD) and the Liberal
Party (FDP) in 1969. This government identified protection of the environment as a
major new policy area and initiated measures to establish the institutional frame-
work for environmental policy, notably at the federal level (Kraemer 1995).

This re-orientation was mainly necessary due to the exceptionally high growth in
pollution-intensive sectors (such as energy, chemicals, and construction) in the post-
war period, which caused serious environmental problems, as the construction of
wastewater treatment facilities did not keep pace (SRU 1974).
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Since the introduction of the effluent tax, external factors have influenced its
design. As such, the recession following the oil shock in the mid 1970s resulted in
a reduction of the planned tax rate and a deferral of its introduction. The third
amendment of the effluent tax occurred at the same time as the massive algal blooms
in German coastal waters and the consequent widespread decline in seal popula-
tions in the North Sea and thus benefited from an intense public interest in water
pollution. In this climate, nitrogen and phosphorous were included in the damage
units and the effluent tax rate was increased substantially — the last point was
revoked in the fourth amendment (1994) in the face of increased investment needs
in the Lénder of the former GDR® following reunification and an economic reces-
sion (Kraemer 1995).

3.3.2.2 Transaction Costs

The transaction costs related to administration as a percentage of revenue generated
from the effluent tax for the Léander are illustrated in Table 3.2.

The transaction costs were significantly reduced from 47-48 % of revenues in
1982 to 13-21 % of revenues in 20062009, showing that administrative procedures
need time to adapt and be optimized. Bavaria achieved the highest reduction from
122 % in 1982 to 22 % in 2006-2009.

It should be noted that the percentage of administrative costs varies with the
amount of wastewater discharged and with the amount of dischargers offsetting
tax obligations with investment expenditures. The high variance between the
Lénder can be further explained by the heterogeneity of the assessment method-
ologies of the Linder. No federal guidelines exist for the definition of administra-
tive costs for effluent taxes — as such, some Linder may include further cost
factors.

While the public sector faces annual transaction costs of approximately EUR
32.5 million, the private sector is burdened with a charge of around EUR 65 million
annually to comply with the information requirements introduced by the effluent tax
(Destatis 2008). Interestingly, the most frequent and second most expensive transac-
tion is the proof of eligibility for tax exemption or reduction. This illustrates that
despite the high cost of this transaction, offsetting expenditures is still a rational
economic decision. The most expensive transaction (questionnaire on effluent
quality and quantity if no permit has been received) is similarly a specialised and
thus the least occurring one.

8In the former GDR, sewage systems were in a very poor condition, if they existed at all, and were
not widely available. At the time of unification in 1990, the heavily contaminated water bodies in
the GDR required substantial and sustainable sanitation measures. As such, more than 2,000 treat-
ment plants were constructed and complete industrial sectors were improved to match Western
German standards (BMU 2001).
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Table 3.2 Annual administrative costs as percentage of revenue from effluent taxes for the Linder,
1982 and 2006-2009

1982 2006-2009
Baden-Wiirttemberg 54 % 8-28 %
Bavaria (Bayern) 122 % 22 %
Berlin n/a 1.5-3 %
Brandenburg n/a n/a
Bremen n/a 2540 %
Hamburg 14 % 1-3 %
Hesse (Hessen) 27 % n/a
Mecklenburg Western Pommerania n/a 13 %
(Mecklenburg-Vorpommern)
Lower Saxony (Niedersachsen) 49 % 2.5-11 %
North Rhine-Westpahlia (NRW) 36 % 7-21 %
Rhineland-Palatinate (Rheinland-Pfalz) 47-51 % 12 %
Saarland n/a 7-45 %
Saxony (Sachsen) n/a 15 %
Saxony-Anhalt (Sachsen-Anhalt) n/a 20 %
Schleswig-Holstein 49 % 38-48 %
Thiiringen n/a 7-8 %
Average 4748 % 13-21 %

Source: Gawel and Filsch (2011) and Kraemer (1995)

Data for 1982 does not include Ldnder from the former GDR. Values for the years 2006-2009 need
to be treated with caution—for some Ldnder static values for a given year were provided; for others
a percentage of revenues was provided. Years of the underlying data may differ. To the authors’ best
knowledge, no more up to date data was available to the time of publication

3.3.2.3 Policy Implementability

The effluent tax is a rather flexible economic instrument and was changed before
and after its implementation to account for current circumstances. The original pro-
posal of the effluent tax had to give way to political compromise and administrative
realities in order to achieve its implementation (Kraemer 1995).

As the Effluent Act is a framework law and had to be transposed by the Linder
into federal state legislation, the Linder had the power to adapt a number of aspects
such as treatment of rainwater run-off, schedules or exemptions for small emitters,
procedures relating to indirect emitters, and administrative procedures. Thus Lander
could influence the level, and thus the economic impact, of effluent taxes (Kraemer
1995).

Additionally, the effluent taxes were amended several times—mainly to adjust the
calculation of damage unit rates, inclusion of pollutants, and regulations designed to
promote investments in water pollution abatement (Kraemer 1995).

When the effluent tax came into force in the Lander of the former GDR, indus-
tries that were not expected to pay taxes previously were subject to the tax first in
1993 instead of in 1991 (ECOTEC et al. 2001a).
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It can be assumed that the reduction of the effluent tax rate, its stepwise increase
and the hardship clause increased the acceptance of the introduction of the
effluent tax.

Before the adoption of the effluent tax, certain Lidnder were against the introduc-
tion of such an instrument, arguing that the administrative costs would be too high—
particularly regarding the measurement of pollutants. These Lander appear also to
have the highest administrative charges following the enforcement of the Effluent
Tax Act (Michaelis 1996).

Several industries were concerned about how these additional costs would harm
their competitiveness; in Cologne a survey showed that 10 % of the companies
feared that the effluent tax would threaten their future existence (ECOTEC et al.
2001a: 86). It can be said that the participation of the dominant players, i.e., the
Lénder municipalities and industry, led to the rejection of the design of the effluent
tax that would have led to maximal economic efficiency and impact (Troja 1998: 81).

3.4 Conclusions and Lessons Learnt

This case study illustrates that a policy mix consisting of regulatory and economic
instruments can be very powerful in implementing and enforcing policies to address
direct effluent emissions. While the policy mix and the environment in which it
functions make it difficult to single out the impact of the effluent tax with certainty,
it can be stated that the policy mix as a whole achieved most of its objectives:

* The quantity of overall discharges of pollutants into water ways was reduced by
4 %, while discharges of private emitters were decreased by 18 %. The
harmfulness of effluents was decreased substantially. Mercury discharges were
reduced by 99 % from industrial dischargers and by 65 % by municipal treatment
plants in 2003-2005, when compared to the baseline of 1987. Nitrogen dis-
charges from point sources were reduced by 76 % in 2003—2005 when compared
to the baseline of 1987.

* The quality of water bodies increased substantially, with 65 % of all surface
water bodies achieving a water quality II status. The concrete objective, however,
of improving all water bodies to water quality II status by 1985, failed.

* Waste water treatment plants were upgraded to the state of the art. In 2012,
92.6 % of effluents in Germany underwent tertiary treatment—a percentage
which, when compared to other Western European countries, makes Germany a
frontrunner of advanced wastewater treatment standards.

* Industries, such as the paper industry, developed production processes which
required less wastewater development. Others, like the chemical industry,
invested in effluent abatement measures and considerably reduced their discharge
of pollutants.

* The costs to mitigate, eliminate, and balance damage to water bodies were
distributed among the polluters, which reflects a successful implementation of
the polluter pays principle.
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While good results have been achieved in terms of environmental outcomes, the
policy mix has been deprived of the effluent tax’s essential contribution to achieve
its objectives. This is mainly due to the challenge to create the right incentive struc-
ture to achieve the targeted objectives. It was found that the effluent tax rate has
been set too low since its introduction in 1979, and has not been adjusted to infla-
tion. As the cost of measures for abatement have increased with inflation, and as the
standards for BAT's in the Waste Water Ordinance have become more stringent, the
effluent tax could not develop its full potential for setting innovation incentives to
abate residual pollution.

The reasons for the failure to create the correct incentive structure can be found
in the policy implementation process and the institutional settings. The participation
of dominant players, i.e., the Linder, municipalities, and industries led to the rejec-
tion of the effluent tax design that would have had the optimal incentive structure.
It can be said that political compromise and administrative realities, such as capac-
ity and budget issues, shaped the effluent tax’s current design in order to simplify
implementation. Further, external shocks influenced the effluent tax rate. While the
economic crisis aggravated the potential to increase tax rates, the algae bloom in
German waters, which led to a widespread decline in seal populations, raised public
awareness in water pollution and led to a slight increase of the effluent tax rate.

A further finding of this case study shows that the incentives created by the efflu-
ent tax may be different for private and public dischargers. Mostly profit-seeking
agents (i.e., private industry) changed their behaviour as a reaction to the effluent
tax, while municipalities prioritised the (mere) compliance with standards, forego-
ing further possible reductions in the effluent tax.

Finally, the introduction of the effluent tax led to significant capacity building in
the water management administration and a consequent decrease in public adminis-
tration costs over time.

Given that most point source pollution does not anymore pose a serious issue in
Germany and that the incentive to abate residual pollution is weak, the effluent tax
should be updated to reflect today’s conditions. In addition, an analysis of the poten-
tial for a discharge permit trading system would enlighten discussions about
Germany’s future policy options.
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Chapter 4
The Water Load Fee of Hungary

Judit Rakosi, Gabor Ungvari, and Andras Kis

Abstract The chapter reviews the operation of and experience with the Water load
fee (WLF) introduced in Hungary in 2004. The WLF is an effluent charge imposed
on industrial facilities and wastewater utilities that discharge their effluents directly
into surface water. This instrument supplements a command and control regulation
that sets pollution limits and imposes fines in case of non-compliance. The chapter
inspects the interaction of the two instruments, while also assessing their institu-
tional background. The latter is important in understanding how the evolving insti-
tutional structure within a transition economy puts limits to developing efficient
EPIs, while the conflicting goals and priorities of the stakeholders can further distort
the design and operation of the instrument. The allowance provision of the WLF
offers an example of a ripple effect generating inefficient allocation of investment
resources in the adjoining market of laboratory services. The case provides an
example for the different roles an EPI can play in environmental policy as a regula-
tory instrument to influence behaviour or an instrument to raise revenue for further
defined goals based on environmental principles.

Keywords Effluent charge ¢ Economies in transition ¢ Environmental tax e
Command and control regulation ¢ Discharge limits

4.1 Introduction

The chapter summarizes the case study of the Water load fee (WLF), an effluent
charge introduced in Hungary in 2003. The WLF had been long planned as the
cornerstone of environmental regulation, but finally it was not implemented as a
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stand-alone solution, only as a supplement to the pre-existing command and control
regulation. The latter was introduced in 2001 in order to comply with the EU waste
water standards defined by Directive 91/271/EEC on Urban Wastewater Treatment,
and the subsequent WLF was not harmonised with it, even though the two instru-
ments are imposed on a comparable set of polluters. The resulting policy mix gener-
ated marginal environmental benefits compared to the command and control regime,
with moderate changes in polluting behaviour.

After several failed attempts Act No. 89 of 2003 on Environmental Load Fees
was passed in 2003 as a result of the Ministry of Finance’s promotion of the bill as
part of an attempt to improve the revenue source of the public budget. The act intro-
duced three kinds of fees: an air load fee, a water load fee and a soil load fee.

The WLF is imposed on point sources and it is assessed based on the total mea-
sured amount of pollutants and the estimated damage assigned by the regulation to
each pollutant. Nine contaminants are regulated: COD, phosphorus, inorganic nitro-
gen, mercury, cadmium, chrome, nickel, lead and copper. All polluters that discharge
contaminants into surface water are required to pay the WLE. Water utility compa-
nies recover the tax through their wastewater tariffs, thus the final users of wastewa-
ter services also pay their share of the fee.

The environmental load fees had originally been envisioned by the Environmental
Protection Act (EPA, Act No. 53 of 1995) to reach a complex set of goals: to encour-
age polluters to reduce their pollution (incentive function); to enforce the polluter-
user pays principle as each unit of emission is subject to payment; and to earmark a
significant share of fee revenues for the reduction of the environmental burden. As
shown within chapter, these goals have been attained with various levels of success.

The case study, especially when compared to the effluent charge system of
Germany (described in Chap. 3), helps to illustrate that even a single instrument can
be introduced in multiple ways and with various designs, leading to materially dif-
ferent outcomes. Fine-tuning an effluent charge based on the targeted pollution
reduction and the existing regulatory environment seems indispensable.

4.2 Setting the Scene: Challenges, Opportunities and EPIs

The transformation of the Hungarian economy in the beginning of the 1990s bank-
rupted the most out-dated heavy industries of the country and introduced incentives
for rational resource use, manifesting itself, among others, in declining water con-
sumption and lower effluent discharge levels. The newly built industrial facilities
employed more advanced technologies, lowering the per capita environmental
impact of economic growth. The impact of the upgrade of core technologies on pol-
lution abatement, nevertheless, has its limits, and additional efforts, reducing spe-
cifically effluent discharges were needed. Moreover, the uptick of economic
activities in the early 2000s generated additional pressures on the environment.

As another consequence of economic transition, a growing share of pollution
originated from households, since investments into municipal wastewater treatment
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plants lagged behind industrial pollution abatement efforts. During the late 2000s
85-90 % of all effluent discharge originated from the water and wastewater utilities
(NRBMP 2010c), about half of which took place in Budapest which did not have its
final wastewater treatment plant completed until 2010. The development of munici-
pal wastewater treatment became the most critical measure to reduce effluent
discharges.

The legacy of the economic downturn that accompanied the market transition of
the 1990s created strong interests against imposing additional burden on the indus-
try. At the same time the EU accession process and the demand of society for
reduced environmental threats advanced in line with the strengthening of environ-
mental and community regulations. These opposing forces resulted in a regulatory
structure with insufficient resources and a weak mandate to exercise increased regu-
latory authority.

Prior to the eventual introduction of the WLF in 2004, a fundamental change had
occurred in the regulation of water protection. In order to reduce effluent discharges
and to be in compliance with EU requirements (91/271/EEC), the water protection
regulation was completely reorganised in 2001. A new system of licensing, dis-
charge limit values, area categories, monitoring, self-monitoring, data submission,
transition periods, fines, etc. was created (Government Decree 203/2001, later
replaced by Government Decree 220/2004 and its implementation decrees). In
accordance with the water protection regulation, the prescribed limit values were to
be fulfilled by already existing industrial facilities and wastewater treatment plants
by the 31st of December 2010, while newly built facilities were subject to it
immediately.

The impact assessment of this regulation envisioned a significant improvement
of the environment (OKO Co. Ltd 2001). Altogether an approximately 30—40 %
decline in the level of damage caused by industrial polluters after the expiration of
the initial transition period had been foreseen.! The effectiveness of the regulation
of discharge limits was aided by a system of fines on excess pollution. Substantial
efforts to reduce pollution were already under way when the WLF was introduced.

4.3 The Water Load Fee in Action

4.3.1 The EPI Contribution
4.3.1.1 Environmental Outcomes
Pollutant emissions in 2007 were already significantly lower than their 2002 level,

the decline in BOD, nitrogen and phosphorous emissions was 83 %, 50 % and 57 %,
respectively (NRBMP 2010a; Ministry of Environment and Water, Government of

"Estimated quantities of pollutants were converted into “dangerousness units” based on pre-set
rates defined by the regulation in order to create a uniform measure of damage.
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Hungary 2005). While it is impossible to quantitatively separate the impact of the
regulation on discharge limits and that of the WLF, a larger portion of the abatement
is assumed to be associated with emission limit values, while the WLF has delivered
an additional, but lower overall impact.

The WLF regulation is only applied to point source pollution and does not cover
all pollutants. However, in accordance with the WFD approach, the WLF covers a
number of important substances (organic matters, nutrients, and other dangerous
substances). The status of the waters is also influenced by contaminants other than
pollution from point sources (e.g. diffuse sources) and also other impacts (hydro-
morphological intervention, abstraction, and other pressures like recreation, trans-
port, excess water diversion, etc.).

A survey on the experience of the first 2 years after the introduction of the water
load fee was carried out in 2006 among public utility companies with the participa-
tion of 21 water and wastewater utilities (Bereczné et al. 2006). The survey revealed
that 24 % of the companies (five water utilities) modified their development/invest-
ment plans and the technology of existing wastewater treatment as a consequence of
the introduction of the water load fee. Investments to reduce ammonia, OSE, phos-
phorous, and dichromate oxygen were planned, entitling these companies to a
reduction of WLF payment according to the provisions on rebate (for details see the
next section on “Economic Outcomes” (Sect. 4.3.1.2)). It was clear, however, that
the introduction of the WLF alone would not have been enough to bring about sub-
stantial investments, like the construction of a new wastewater treatment plant or a
full technological upgrade of an existing one. But in conjunction with the regulation
on emission limits, it accelerated pollution abatement measures. It also provided an
incentive for the continuous monitoring and improvement of the existing wastewa-
ter treatment technologies in order to make them more efficient.

Due to the combined effect of the discussed regulatory changes and subsequent
investments, but also other forces (e.g. improved cost recovery) the tariffs charged
by water utilities increased. Consumers respond to higher tariffs by lowering their
consumption, although the demand elasticity of water utility services is generally
low. The average annual per capita water use declined from 39 m*/year in 2003 to
35.9 m?*/year in 2009 (NRBMP 2010b), and a share of this decline may have been
due to the price increasing impact of the WLF.

As an indirect, longer term beneficial effect on the environment, the measure-
ment of the quality of emitted wastewaters improved as a result of the introduction
of the WLF, since for the first 7 years after its introduction, the WLF regulation
allowed dischargers to retain part of their WLF payment if they spent it on monitor-
ing equipment.

4.3.1.2 Economic Outcomes
Assessing the economic efficiency of the WLF regulation is difficult for two rea-

sons. First, as already described above, separating the impacts of the regulation on
discharge limits and the WLF is virtually impossible. Second, no formal regulatory



4 The Water Load Fee of Hungary 43

impact assessment has been carried out since the introduction of the WLF. Prior to
its adoption, impact assessments had been conducted, but not in conjunction with
the regulation on discharge limits (OKO CO. Ltd. 2000).

The main reason for the introduction of the environmental load fee was the need
to generate revenues in order to fill part of the deficit of the central budget. To shield
the polluting entities from a sudden burden, the fees determined by the Act were
phased in gradually. In the first few years, during 2004-2007, only an annually
rising share of the calculated fees had to be paid, starting from 20 % in 2004 to
reaching 100 % by 2008.

In order to promote pollution reducing activities, in certain cases the WLF regu-
lation allowed for significant reductions of fee payments. The rationale for the
reduction of the payment was that the burden falling on the organizations carrying
out infrastructural investments serving environmental protection goals would be
eased and they would thus be encouraged to undertake these investments. The Act
on Environmental Load Fees defines circumstances under which given expenditures
can be deducted from payments to the central budget as follows:

» Firms that carry out investments that cut effluent discharges directly into surface
waters are eligible for a 50 % water load fee reduction during the years of the
investment, up to a maximum of 5 years. This rule is still in force today.

* In the year of the purchase, 80 % of the purchase price of measurement instru-
ments of water quality and quantity can be deducted from the WLF advance fee
paid by the polluter. There has been only one substantial amendment in the envi-
ronmental load fee regulation since 2004: from January 2011 this allowance is no
longer available.

For 2004 budgetary income of about EUR 55.6 million” was planned from the
WLF, based on the forecasts of the socio-economic impact assessments.
Nevertheless, actual revenues were well below the expected amounts. Between
2004 and 2013 the annual income of the central budget from WLF ranged between
EUR 7.5 and 31.8 million, as a combined result of increasing WLF rates, the fluctu-
ating use of the allowances for investments and instrument purchase, and declining
effluent discharge. The incoming revenue is not earmarked.

In spite of the previously mentioned incentives it was generally expected that the
major wastewater treatment investments would be carried out even in the absence of
the WLF regulation, especially as the development of urban wastewater treatment
infrastructure was addressed in the framework of the National Wastewater
Programme financed with the help of EU grants. This assumption was reinforced
during interviews with several water utility service providers and their association,
MAVIZ (Bereczné et al. 2006). The 50 % WLF discount related to pollution abate-
ment investments did not provide much incentive in itself. The low level of
motivation is also a consequence of the fact that the total amount of the WLF can be
passed to the users, i.e. the actual burden was borne in part by those using the ser-
vice (the general population, institutions, industry). Meanwhile, due to their local

22004 current prices, exchanged from HUF on the average annual exchange rate for 2004.
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embeddedness a number of water utilities tried to reduce the amount of the WLF
paid by consumers, considering the poor economic position of these actors.

The situation of industrial wastewater dischargers was similar inasmuch as those
emitting above prescribed discharge limit values were very likely to carry out invest-
ments independently of the existence of the WLF. As a result of the stringent water
protection regulation (high fines and other sanctions), industrial dischargers are
compelled to reduce their emissions.

A significant share of the water utility companies — though to different extents
and with different levels of agility — took advantage of the 80 % rebate option
offered by the Environmental Load Fee Act for the purchase of measuring devices.
The utilities claim that buying measurement instruments was practical and benefi-
cial — nevertheless, these claims are difficult to verify. There are contradictory opin-
ions as well, according to which too many of these instruments were purchased by
the water utilities and some of the devices were handed over to others through leas-
ing contracts. The technical level of existing laboratories, nevertheless, significantly
improved and this contributed to compliance with self-reporting requirements. The
purchase allowance for measurement instruments, however, adversely affected
private laboratories. It clearly had a market distorting, anti-competitive effect. Thus,
on the whole, this policy resulted in a needlessly expensive and ineffective alloca-
tion of resources.

Between 2003 and 2012 the average drinking water tariff in Hungary increased
from EUR 0.67 to 1.14/m?, a 70 % rise. During the same period the average waste
water tariff climbed from EUR 0.57 to 1.29/m% a 126 % increase (KSH 2014).
Wastewater tariffs rose more steeply primarily because of the large scale invest-
ments into sewers and municipal wastewater treatment plants, with an additional,
but less significant effect of the WLF being included in wastewater tariffs. At pres-
ent, the WLF makes up around 0.5-11 % of the average sewage tariff with large
variations among water utility companies, settlements and service users. There are
multiple reasons for this wide range: the level of the WLF burden itself differs, for
some utilities it is just a few euro cents per cubic meter, while in some cases it
reaches EUR 0.15/m?®. Wastewater tariffs themselves also largely vary. In 2009 the
average non-household sewage tariff was 43 % higher than the average household
tariff, while a 23-fold difference was observed between the lowest and the highest
sewage tariff within the country.

In sum, the WLF was introduced primarily with the goal of revenue generation
and it has more or less fulfilled this role, even though environmental load fee
revenues did not reach the originally intended level. The WLF provides limited
incentives to reduce effluent discharges. The fee level and the structure of incentives
provided by the regulation are not sufficient to trigger large scale pollution abate-
ment investments, but they can have a role in optimising technical processes in order
to reduce emissions. While no formal assessment of the WLF scheme has been car-
ried out, it is widely assumed that the economic efficiency of this instrument is
mediocre at best.
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4.3.1.3 Distributional Effects and Social Equity

The main stakeholders and social groups affected by the WFL are the general popu-
lation (households), wastewater utilities and business entities.

Water utilities are responsible for most of the WFL payment. Altogether, in 2005
municipal wastewater treatment amounted to 90 % of the total WLF revenue. The
fee liability amounted to 1.5 % of the revenue and 26 % of the after-tax profit in the
public water utility sector, but this was still before the Budapest Central Wastewater
Treatment Plant started to operate (NRBMP 2010c).

Theoretically, water utilities are only intermediaries, since they collect the WLF
from users and pay it into the central budget. However, most water utilities make
steps to decrease their effluent discharge and thus lower the WLF obligation and this
way reduce the burden falling on their customers.

As a result of the system of allowances for pollution reducing investments and
the purchase of measurement instruments, water utilities, nevertheless, also bene-
fited from the introduction of the regulation.

The majority of WLF payments originate from the consumers using public
sewers as they pay their service providers a WLF surcharge within the wastewater
bills — most water utilities pass their WLF costs to their customers. The service
provider then transfers the collected fees to the central budget. As already men-
tioned, the WLF component makes up between 0.5 % and 11 % of the wastewater
bill, depending on the settlement.

The national river basin management plan contains an analysis on affordability
of drinking water and sewage services (NRBMP 2010b). According to this in 2009
water and sewage costs amounted to 3.4 % (water price: 1.8 %, wastewater price:
1.6 %) of the average net household income in Hungary. Naturally, these figures
vary significantly from region to region. Despite the level of their drinking water
consumption being only 70 % of the national average figure, the average burden of
the population in the lowest income decile is 6 % of their income, spending 3.2 %
of their income on drinking water and 2.8 % on wastewater.

Medium and high income households are unlikely to be notably affected by the
WLEF. Low income households in areas where the WLF makes up more than just a
trivial portion of the wastewater bill, however, may be adversely affected, occasion-
ally supplying themselves from — often polluted — groundwater sources, instead of
relying on the public utility water supply, thus creating health risks.

For industrial facilities the WLF has increased the costs of production and thus
influenced the total amount of profit at a rate that depends on the market situation.
In 2005 industrial facilities directly discharging into surface water — as opposed to
the public sewer — had an 8 % share in total WLF payments. In the same year, when
the payment obligation was only 30 % of the total fee, the WLF amounted to
0.005 % of net industry revenue and 0.07 % of profit (NRBMP 2010c).

The sectors were affected differently by the regulation. According to the prelimi-
nary social and economic assessment (OKO Co. Ltd. 2003), compared to the sector
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level GDP the following sectors were affected to a higher degree than the average:
fisheries, the wood-working industry, food industry, metallurgy, metal-working and
the chemical industry.

Industrial facilities discharging into the public sewer or directly into surface
water need to be distinguished. The latter can directly control their discharges and
therefore the WLF payment, while the former depend on the technology and abate-
ment efficiency of the public wastewater treatment plant.

Finally, the introduction and implementation of the WLF raised awareness in
relation to the theme of water pollution and the Polluter Pays Principle (PPP). This
principle was accepted by the industry, the water utilities and the public, and the
level of environmental awareness has increased in the past 10 years, especially in
the early years of the scheme.

4.3.2 The EPI Setting Up
4.3.2.1 Institutions

It is important to briefly review the institutional background of the WLF, as it con-
siderably impacts the efficiency of this policy instrument.

The system of the central environmental and water administration and the
regional organizations — directorates, inspectorates (authorities) — has been chang-
ing continuously since the transition period in 1989. After each change of govern-
ment, and often even during government terms, new rounds of radical organizational
restructuring (splits and mergers) have taken place. These changes generate uncer-
tainty in the affected organizations, strengthen the dependence of regional entities
on the headquarters that are also constantly reorganised, and weaken the enforce-
ment of the regulation.

The regionally competent Inspectorates for Environment, Nature and Water —
there are ten inspectorates in Hungary — regularly monitor wastewater emissions
according to the applicable rules® by means of sampling and on-site control.

At the ministerial level, until 2010 the WLF had been under the direction of the
Ministry of Finance. Today, the Ministry of Rural Development is responsible for
environmental protection. Taxation duties related to the WLF are carried out by the
National Tax and Customs Administration (NTCA).

The inspectorates audit the emission data. In the course of monitoring, if dispari-
ties are found in the submitted data, the NTCA is informed. However, practice
shows that the NTCA is concerned only about the tax revenues, but it is not really
interested in environmental monitoring. In practice, the inspectorates do not seem to
be aware that the emission data serves as the basis for calculating the WLF pay-
ments. The NTCA’s monitoring power only covers payments, the schedule, and, in

3MoEW Decree No. 27/2005 (6.12.) on the detailed rules of the control of used and wastewater
discharges.
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particular, the verification of allowances and exemptions. This indicates that in
reality the WLF (along with the air load fee and the soil load fee paid by enterprises)
function(s) as a tax.

Most settlements are served by municipally owned water utilities.* Under the
present scheme of the financing system for infrastructure and development the
municipality invests in infrastructure and other assets, and the water utility is
responsible for operation and maintenance. In practice, the financing of pollution
reducing infrastructure development depends on limited state and/or EU resources,
municipalities do not have sufficient own resources for this purpose. Since funds for
investments are frequently not available, neither the municipalities nor the water
utilities are in a decision-making position when it comes to large scale pollution
abatement as a response to the WLF regulation. In case of water utilities therefore
the incentives of the WLF are usually limited to low cost amendments of existing
wastewater treatment technologies in order to improve their efficiency.

4.3.2.2 Transaction Costs and Design

The costs of introduction were covered partly by the public administration, partly
by the wastewater emitters (water utilities and industrial plants). However, the final
cost bearers are those using the public wastewater utility: the general population and
industry.

The obligations to submit emissions data and carry out self-monitoring are
required by the regulation. The polluters are required to report their actual emis-
sions and to fulfil their payment obligation. As a consequence of the obligation of
self-monitoring, the cost of the establishment and operation of a laboratory, or alter-
natively, the cost of hiring an external contractor, needs to be covered by the pol-
luter. The purchase of measuring devices did not fully require the resources of the
dischargers, since 80 % of the costs was financed from the WLF allowances.
Nevertheless, even if polluters did not have to devote additional resources to mea-
suring instruments, this still counts as a transaction cost from the perspective of
the WLE.

The introduction of the WLF-related regulation also led to a minor, operational
change for water utilities. It required the modification of the pollution registry and
the accounting system and changes in the internal rules of operation. The nature of
the task required the co-operation of the technical staff, examination laboratory and
the financial department. In general, the data collection and management tasks did
not require additional employees and the supplementary cost is not significant.

The National Tax and Customs Administration (NTCA) acquired additional
responsibilities: the development and introduction of a WLF declaration form, data
processing, monitoring, etc. No information is available on these expenditures.

“The rest, about 28 % of the population is served by five large state owned regional water
utilities.
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In order to determine the supplemental cost of the WLF system’s operation, the
central question is how many additional measurement and control functions are
defined by the WLF regulation as compared to the command and control regulation
on discharge limits. With respect to measurement, the scope of the pollutants is
much wider in the command and control regulation and covers not only the nine
substances affected by the WLF regulation. In accordance with the command and
control regulation, the measurements must be carried out annually. In accordance
with the WLF regulation, the emitters must determine and transfer an advance WLF
payment on a quarterly basis. This quarterly obligation demands additional work,
mostly in the form of an increased number of measurements compared to the com-
mand and control regulation’s requirements.

There is no information on the actual operational cost falling on state administra-
tion. According to the preliminary socio-economic impact assessment (OKO Co.
Ltd. 2003.), a staff of approximately 24 people are required to administer and moni-
tor the WLF at the national level. Specific wage costs can amount to EUR
400-500,000 (2003 average exchange rate) for 24 persons annually as a conse-
quence of the characteristics of the required professions. On top of this, job creation
costs amount to approximately EUR 190,000. The total of these sums represent
about 2 % of the annual revenue of the central budget from environmental load fees.

Since the inspectorates did not have a substantial enforcement role, no signifi-
cant transaction costs arose for them.

4.3.2.3 Implementation

The legal basis for applying environmental load fees was established by the
Environmental Protection Act (Act No. 53 of 1995) which required that an envi-
ronmental load fee regulation had to be formulated and passed by the end of
1996. In order to introduce the fees, the Ministry of Environment and Water,
responsible for environmental protection at the time, prepared several concepts
with different versions of fee rates along with the socio-economic impact assess-
ments and submitted the corresponding bills to inter-ministerial negotiations
three times between 1996 and 2000. All of these attempts were rejected by the
Ministry of Finance.

The Ministry of Finance agreed with the position of one of the main stakehold-
ers, the Confederation of Hungarian Employers and Industrialists’
(BusinessHungary), that the environmental load fee would damage competitiveness
and economic profitability and was thus opposed to its introduction. MAVIZ, the
association of water utilities also raised objections, mainly because of the expected
rise of wastewater prices.

Resistance within the government against the WLF diminished in 2003, when
the introduction of the regulation was initiated by the Ministry of Finance and not
by the Ministry of Environment and Water, with the explicit purpose of increasing
the income of the central budget. Finally, Act No. 89 of 2003 on environmental load
fees was passed.
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In spite of the expressed interests and opinions of the stakeholders, the introduced
WLF was more unfavourable for them than originally foreseen. The total level of
the WLF unit fees almost doubled compared to the original concept from 2000. At
the same time, the ratio that could be spent on direct pollution reducing infrastruc-
ture development decreased. Only 50 % of the fees could be spent on this purpose,
compared to the 92 % figure of the original concept.

According to the initial proposal, the WLF revenue would have gone into the
Environmental Fund of the State and could have been used as earmarked revenue
for pollution reducing investments. Contrary to the original concept, however, the
adopted regulation channelled environmental load fee payments directly to the cen-
tral budget. Moreover, by 2004 the management and financial system of state envi-
ronmental protection had been changed and the Water and Environmental Fund was
abolished.

4.4 Conclusions

The long process of introducing the WLF provides a fitting example of the conflict
between economic and environmental goals in transition economies. Originally the
WLF concept was developed by the ministry responsible for the environment in
order to create incentives to reduce effluent discharges. Between 1996 and 2002 the
proposal failed several times due to stakeholder resistance conveyed by the Ministry
of Finance. Finally, in 2003, it was exactly this ministry that embraced and pro-
moted the WLF in order to enhance the income of the state budget. From this point
on, however, environmental considerations were of secondary importance.

There was also a conflict between the goals of revenue generation and limiting
the burden falling on polluters. To constrain the burden, the full WLF rate was intro-
duced gradually in 5 years, giving time for polluters to make adjustment. This is
viewed as a sensible rule. In addition, dischargers could retain part of their payment
obligation if they purchased measurement instruments. This rule resulted in the
inefficient allocation of resources: an oversupply of such devices coupled with a
distorted laboratory market. Half of the payment could also be retained for invest-
ments that reduce effluent discharges. Monitoring the adherence to these rules gen-
erated significant transaction costs. Overall, the exemptions reduced some of the
burden falling on the polluting facilities, while also lowering the WLF revenues of
the central budget.

The WLF was introduced after a more stringent command and control regulation
developed to meet EU requirements had already been implemented. The two instru-
ments were not harmonised. Since both of them target effluent discharges, the inde-
pendent effect of the WLF cannot be determined or quantified. In fact, since its
introduction in 2004 no impact assessments have been carried out. Field experience
suggests, however, that the WLF alone would not have had a major pollution abate-
ment impact, while in conjunction with the command and control regulation it prob-
ably accelerated the realization of environmental goals.
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Both from an environmental, as well as from an economic, point of view, one
fundamental lesson to be drawn is that parallel regulations and double taxation
(in this case fines and the WLF) should either be completely avoided, or should
be introduced and operated in a harmonized fashion to fulfil well defined adjacent
goals.

The sector most affected by the WLF is urban wastewater services. The national
wastewater program, under which all of the municipal wastewater treatment plants
have been built, was mainly financed out of state and EU sources and only to a lim-
ited extent by the municipalities. Wastewater utilities, or the municipalities owning
them have not had the resources necessary to execute large scale investments that
would substantially reduce effluent discharges. Actual WLF rates did not provide
incentives for utilities to reduce their pollution, but even extremely high rates would
have stayed ineffective due to the lack of own resources on the part of the utilities.
It can be concluded that the national wastewater program and its grants had a much
higher impact on effluent discharges than the WLF.

For most settlements the WLF contributed to a minor increase in wastewater
prices that had already steeply risen as a result of the wastewater programme. For
settlements the wastewater of which was not treated, the WLF increased the sewage
tariff, which was usually below average due to the lack of treatment, by several
percentage points. By now most of the collected wastewater is treated as a result of
EU and government funded investments, so this disparity is not a problem any more.

The failure to harmonize the operation of the regulatory structure is an important
observation. While the management of the command and control regulation on dis-
charge limits is under the governance of the Ministry responsible for environmental
protection and its regional bodies, the collection and monitoring of the WLF falls
under the responsibility of the tax authority. As a result of this institutional, political
situation the WLF system has been driven entirely by a fiscal perspective. Important
information about the basis for the WLF fees, the amount of pollutants and opera-
tional and transaction costs, is not readily available to the competent authorities.
This example clearly illustrates the outcome of the difficulties that arise in handling
an environmental, emission-based regulation solely from the perspective of revenue
generation.
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Chapter 5
Water Abstraction Charges and Compensation
Payments in Baden-Wiirttemberg (Germany)

Jennifer Moller-Gulland, Manuel Lago, and Gerardo Anzaldua

Abstract This chapter analyzes the policy mix of economic and regulatory instru-
ments introduced in the German state of Baden-Wiirttemberg in order to address
two key water management problems: excessive nitrate concentrations in ground-
water and unsustainable water abstraction. Three different policy instruments have
been applied: the Regulation on Protected Areas and Compensatory Payments
(SchALVO) introduced in 1988 (a regulatory and economic instrument), water
abstraction charges, and Market Relief and Cultural Landscape Compensation for
farmers (MEKA), a voluntary instrument introduced in 1992.

The analysis of the policy mix shows the MEKA and SchALVO measures have
been considerably successful in reducing groundwater nitrate concentrations.
However, their success may have been higher if monitoring activities had been
expanded and enforcement measures had been imposed. Water abstraction charges
allow for the internalization of environmental and resource costs, but the compensa-
tion payments from the MEKA and SchALVO programs arguably contradict the
“polluter pays principle”, going against Article 9 of the Water Framework Directive.

Positive outcomes include the fact that transaction costs can be reduced by
introducing joint applications for compensatory measures (e.g., for MEKA and
SchALVO) and by harmonizing administrative procedures to already existing
economic or regulatory instruments (e.g., the water abstraction charge was linked to
existing procedures of the effluent tax).
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5.1 Introduction

In Baden-Wiirttemberg, a Land (German Federal State) located in south-western
Germany, problems relating to groundwater quality, especially high nitrate levels,
have been known of since the 1970s. Since 2000, the overall objective has been to
achieve “good ecological status” for all water bodies — following the goals of the EC
Water Framework Directive (WFD) — and to reduce nitrate values at all measuring
stations to below the threshold stated in the Drinking Water Directive, i.e. 50 mg/I
by 2015. Prior to 2000, but still relevant, a long-term goal is that all water protection
areas should be categorized as “low-risk zones” according to the EC Nitrates
Directive (Landtag Baden-Wiirttemberg 2008). Further, the Ldinder need to set
provisions for compliance with Article 9 of the WFD on full cost recovery of water
services.

This chapter introduces and evaluates the performance of the policy mix of
economic and regulatory instruments introduced in Baden-Wiirttemberg to address
water management problems, such as high nitrate levels in groundwater. The policy
mix consists of the following instruments':

* Regulation on Protected Areas and Compensatory Payments (SchALVO)
e Market Relief and Cultural Landscape Compensation (MEKA)
e Water Abstraction Charges

5.1.1 Introducing the Instruments’ Objectives

The objective of the SChALVO is to protect the ground and surface waters in water
protection areas from agricultural runoff, particularly nitrates, pesticides and micro-
bial pollutants. In addition, previously polluted water shall be rehabilitated (LTZ
2010). However, no quantitative targets were set with the introduction of the instru-
ment. In addition to the SChALVO measures, the MEKA program was introduced in
1992 to cover ground and surface water bodies outside of water protection areas,
and since 2001, those in low risk areas, which do not receive SChALVO compensa-
tions. Its objectives include the maintenance of the cultural landscape, support for
the agricultural market, and the introduction of environmentally-friendly and exten-
sive farming practices. As the environmental impact of measures covered in the
MEKA programs are sufficiently documented, the targets of these programs are
based partially on area-wide coverage and levels of acceptance, rather than on
quantitative environmental goals (see Table 5.1).

While considerations to introduce the water abstraction charge started with the
decision to introduce and need to finance compensation payments to farmers, such

'Regulation on Protected Areas and Compensatory Payments (Schutzgebiets- und Ausgleichs-
Verordnung —SchALVO); Market Relief and Cultural Landscape Compensation (Marktentlastungs-
und Kulturlandschaftsausgleich— MEKA); Water Abstraction Charges (Wasserentnahmeentgelten).
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Table 5.1 Goals of the MEKA III programme
MEKA TII (2007-2013)

Plan 2013 2007-2009 (%)
# of farms participating 35,000 33,515 96
Area covered by MEKA (ha)* 1,520,000 1,548,430 102
Physical area covered by MEKA (ha) 900,000 864,616 96
Area covered by MEKA measures 500,000 2,962 59
to improve water quality
EUR spent 657.1 million 295.7 million 45

Source: IFLS (2010)
“The area covered by MEKA measures exceeds the physical area of agriculturally used land, as one
physical area may be supported by multiple MEKA measures

as SchALVO (Bergmann and Werry 1989: 2—4), the policy objectives of the water
abstraction charge itself were focused on the following?:

* Despite the current water abundance in Baden-Wiirttemberg, water shall be seen
as a valuable resource by its users, as its current availability may be reduced in
the future by competing uses and climate change-related impacts on hydrology
(awareness raising and precautionary principle);

e As such, the water abstraction charge shall incentivize water-saving behaviour
by its users (incentive function);

e Furthermore, the water abstraction charge shall reduce the economic advantage
(Sondervorteilsabschopfung) of agents that benefit from the abstraction of water
in comparison to those that do not benefit from abstracting water (competitive
rebalancing);

e The government of Baden-Wiirttemberg invests substantially in maintaining and
cleaning water bodies — costs which shall be internalised by the users (cost
recovery).

As such, the policy objectives represent a mix between the incentive and financ-
ing function of the abstraction charge. Following the transposition of the WFD into
German federal law, the water abstraction charge can be further seen as the imple-
mentation of Article 9 of the WFD. As with the SchALVO, no goals for reaching
any of the specific targets of the abstraction charge listed above were quantified
(Bergmann and Werry 1989: 7).

5.1.2 Introducing the Policy Mix

The SchALVO, which was introduced in 1988 and amended in 2001, curtails stan-
dard agricultural practices (ogL) in water protection areas. Water protection areas
are divided into three zones in which the constraints on agricultural practices differ,

2See the legal text introducing the water abstraction charges (Landtag von Baden-Wiirttemberg
1987) as well as in its amendment (Landtag von Baden-Wiirttemberg 2010).
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namely, Zones I, II, and III (Mader 2002). To optimise the incentive function and
increase the effectiveness of the SChALVO, its amendment further classified these
three zones into Low Risk, Problem, and Decontamination areas, depending on
their nitrate levels in groundwater and mirroring the objectives of the EC Nitrates
Directive (Table 5.2).

As such, the SchALVO now links the immissions and emissions of nitrate.
Constraints on standard agricultural practices, as well as compensation payments
and control mechanisms, are varying between areas (Table 5.2, LTZ 2010).

Table 5.2 Compensation payments, zone, and area classifications under SchALVO, from 2001

Zone/area

Low risk area

Problem area

Decontamination area

<25 mg N/1

>35 mg N/1 >50 mg N/1
OR >25 mg N/ if
over the past 5 years OR >40 mg N/l if over

nitrate concentrations
increased by
>0.5 mg N/1

the past 5 years nitrate
concentrations increased
by >0.5 mg N/1

I (well head): only
grasslands or forests
are permitted; the
application of
fertilizers, plant
protection products is
banned

Compensation payments in zone I only in exceptional circumstances

II (inner protection
zone): in addition to
Zone III, Prohibition
of the application of
manure and sewage
sludge; prohibition of
animal pens; limited
manure spreading
and grazing;

Compensation payment for Zone II is only made if the farm holds
cattle and can be paid additionally to the compensation payments
outlined for Zone II and III

Fixed rate (EUR/ha/year) in all areas based on % of agricultural land in

Zone II

>20 % — EUR 10

20-30 % — EUR 40

36.50 % — EUR 85

<50 % — EUR 160

II (see above) and III
(outer protection
zone): Prohibition of
tilling of permanent
pastures and
application of
terbuthylazine

No constraints
requiring
compensation

Since 2001
MEKA measures
and compensation
are allowed

Fixed rate of EUR
165/ha OR
Individually set
compensation
payments based on
proof of their
economic loss, which
range between the
fixed rate of EUR
165/ha and the
maximum
compensation of EUR
200/ha

Fixed rate of EUR 165/ha
AND site-specific
compensatory payments
(EUR 15/ha) OR
Individually set
compensation payments
based on proof of their
economic loss, which
range between the fixed
rate of EUR 165/ha and
the maximum
compensation of EUR
200/ha

Source: Ministeriums fiir Umwelt und Verkehr (2001) Verordnung des Ministeriums fiir Umwelt
und Verkehr iiber Schutzbestimmungen und die Gewihrung von Ausgleichsleistungen in Wasser-
und Quellenschutzgebieten (Schutzgebiets- und Ausgleichs-Verordnung — SchALVO).
Schutzgebiets- und Ausgleichsverordnung fiir Wasserschutzgebiete (SchALVO)(2001). Stuttgart.
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Compensation payments are limited to problem and decontamination areas in Zones
I and III. If cattle are held, further compensation may be granted for Zone II.
Furthermore, site-specific compensatory payments are only made in decontamina-
tion zones. The classifications of these areas are evaluated on an annual basis and
are re-categorized if the nitrate levels in the groundwater suggest this is necessary
(LTZ 2010).

Compensation payments are conditional upon adhering to the constraints set out in
the regulation. A breach of adhering to these constraints is deemed as an administra-
tive offence, while the exceedance of nitrate values in soil is not (Miiller 1988). This
is, no fines are imposed for surpassing nitrate level thresholds. Rejection of compensa-
tion payments does not free the farmer from compliance with constraints (LTZ 2008).
Further regulatory instruments, such as the Fertilizers and Plant Protection Act, are
underlying the restrictions imposed by the ScChALVO. However, unresolved legal con-
cepts of the Fertilizer Ordinance impede its potential impact (Kiefer 2005).

MEKA is a voluntary program for farmers outside of water protection areas in
which they would receive compensation for implementing measures that improve
environmental services. Farmers can freely choose measures that they deem most
appropriate for their operation and location (modular system). In MEKA 1II, 17 of
the 27 measures (63 %) were associated with water quality improvements (IFLS
2010). Each measure is allocated a point score per hectare. The compensation pay-
ment is then calculated by multiplying the total points by EUR 10. The measures
need to be undertaken for a minimum of 5 years for farmers to be entitled for com-
pensation and the maximum compensation payment is capped at EUR 40,000 per
company with the exception of cooperatives (Ministerium fiir Erndhrung und
Léndlichen Raum 2008).

The water abstraction charge was first introduced in 1988 by amending Baden-
Wiirttemberg’s Water Act (Wassergesetz) and fundamentally revised in its amendment
in 2010 (enforcement in 2011). The amendment aimed to optimise the incentives for
conservation and protection of water resources and to incentivize investments by
water-intensive industries by introducing offsetting options, simplifying the tariff
structure, and offering legal certainty (Landtag von Baden-Wiirttemberg 2010a: 1).

In 1988, the size of the water abstraction charge was based on the origin of the
water (surface or groundwater), the amount of water abstracted, and its proposed
use (Landkreis Karlsruhe 2010). From 2011 onwards, there were only three cost
categories, i.e., surface water, groundwater, and water used by public water supply,
and this has facilitated administrative procedures (Table 5.3).

Before the amendment in 2010, exemptions included abstractions below
2,000 m*/year, abstractors that were exempt from requiring water abstraction per-
mits according to the Federal Water Act or the Water Act of Baden-Wiirttemberg
(Kraemer and Jiger 1997: 65), and abstractions below the minimum threshold of
EUR 100. Charges for abstractions between 2,000 and 3,000 m*/year were reduced
by 50 %. Water-intensive industries could apply for reductions of a maximum of
90 % if they could prove that the abstraction charge impinged on their competitive
position, i.e., profits before taxes were reduced by 5 % due to the water abstraction
charge (Bundesverfassungsgericht 2007). Reductions of the charge were made
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Table 5.3 Water abstraction charges, 1988, 1998, and 2011 (EUR/m?)

Revised Revised
charges charges
Original charges | (1998, EUR/ | (2011, EUR/
Cost categories (1988, EUR/m?) m?) (1) m?)
Surface Public water supply 0.0256 0.0511 0.051
water Cooling 0.0051 0.0102 0.010
Irrigation 0.0026 0.0051 /
Other (incl. production, 0.0103 0.0205 0.010
fisheries)
Ground Public water supply 0.0256 0.0511 0.051
water Heat production 0.0026 0.0051 0.051
Other (incl. cooling, 0.0256 0.0511 0.051
irrigation, production,
fisheries)

Sources: Rott and Meyer 1998; Haug 2007; Landtag von Baden-Wiirttemberg, 2010a

Euro conversion rates from 1998 were applied (EUR1=1.95583 DM); (1) the original charges are
derived by halving the revised charges, based on the statement by Haug (2007: 45) that charges had
doubled in 1998

conditional on water-saving efforts and on substitution of groundwater with surface
water where possible.

The amendment of 2010 (Entgelt fiir Wasserentnahmen 2010) led to further
exemptions, namely, water for cooling of buildings or irrigation purposes, water used
for damage aversion or soil, and groundwater remediation, as well as any water
abstractions below 4,000 m*/year. To increase investment incentives, a maximum of
75 % of abstraction charges for surface water could be offset by investment costs for
measures which reduce heat pollution, improve the ecology of water bodies, or
enable the substitution of groundwater with surface water (§17f). Groundwater
charges can be reduced by at most 25 % in specific industries if environmental man-
agement systems (EMAS or ISO 14001) are used (§17 g). Further reductions are only
possible in the case of particular and atypical burdens (§17h) — these do not include
competitive disadvantages caused merely by the abstraction charge (MU 2011).

The Land Baden-Wiirttemberg as well as the water suppliers
(Grundwasserdatenbank-Wasserversorgung) closely monitor the water quality in
Baden-Wiirttemberg and use this data to control and assess the measures taken to
improve groundwater quality (i.e., SChALVO and MEKA). Alternatively, compli-
ance with the constraints from the SChALVO is monitored on the ground by Rural
District Offices who measure nitrate levels (Nmin) from soil samples in autumn. In
2004, soil samples were taken from 40 % of the decontamination areas, 25 % of the
problematic areas and 3 % of the low risk areas (Finck and Ubelhér 2010). In addi-
tion, 5 % of the farms and 20 % of the problematic and decontamination areas are
controlled for compliance with restrictions on standard agricultural practices (Fink
and Ubelhor 2010). Compliance with MEKA measures and eligibility for compen-
sation are monitored by the competent licensing office through site visits.
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For the tasks relevant to the water abstraction charge, i.e., the approval process
for water abstraction and the official monitoring, the water authorities are respon-
sible. In Baden-Wiirttemberg there are three levels of water authorities: the Ministry
of Environment (Supreme Water Authority), Regional Councils (Higher Water
Authorities),’ and the lower administrative authorities, such as the city and county
(Lower Water Authorities).* Water abstractors are required to hand in their declara-
tion of water abstracted on an annual basis. If this is not done, the charge will be
based on estimates from the water authorities (§17b, WEEG 1987).

5.2 Setting the Scene: Challenges and Opportunities

With a GDP per capita of EUR 33,6551in 2008 (StaLaBW 2011), Baden-Wiirttemberg
is one of the wealthiest Lédnder in Germany. Its 10,749,000 inhabitants also make
Baden-Wiirttemberg one of the more populous Ldnder (StalLaBW 2011). The popu-
lation density amounts to 301 inhabitants/km? (SABL 2011). Agriculture was the
main land user in Baden-Wiirttemberg in 1988 (49.1 %) and 2010 (45.7 %), experi-
encing only a 7 % decrease over 22 years. Water protection areas increased signifi-
cantly over time. In 1985, around 379,000 ha (10 % of the total area) were designated
for water protection, while in 2010 they increased to around One million hectares
(25 % of total area). Around 360,000 ha within the present water protection zones
are dedicated to agricultural practices (Finck and Ubelhor 2010).

The main pressures on groundwater arise from diffuse pollution (i.e., nitrate).
These can be found in regions dominated by agriculture and are often associated
with intensive farming practices. Especially the arable loess soils in the plains of the
upper Rhine valley and the Kraichgau are affected (see Map 5.1). Furthermore,
groundwater bodies located in the moraine areas of Upper Swabia are also at risk.
At the same time, the groundwater reservoirs of the Black Forest and the Swabian
Alb show only little contamination (RBMPs). As such, a total of 28 groundwater
bodies which make up 19 % of Baden-Wiirttemberg’s area are categorized as “‘under
risk” because they show concentrations above 50 mg N/1 (see Map 5.1).

According to the River Basin Management Plans (RBMPs) of basins within
Baden-Wiirttemberg, the main pressures on surface water include flow regulation
and morphological changes, such as a lack of consistent flow, changes in structure
of water bodies, backwater in rivers, and water diversions for hydropower and
industrial processes. Furthermore, in 50 % of the river basins (Alpenrhein,
Oberrhein, and Donau) water abstractions lead to local groundwater level reduc-
tions (Umweltministerium Baden-Wiirttemberg 2009).

In relation with water use, overall water abstraction increased significantly
between 1975 and 1987 by 79 % (LUBW 2010). Afterwards, abstraction levels
decreased by 34 % between 1987 and 2007. It is apparent that the energy sector is

3Regierungsprisidien
“Untere Verwaltungsbehorden (Stadt- und Landkreise)
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Map 5.1 Groundwater bodies in Baden-Wiirttemberg at risk (>50 mg N/I) (Source: LUBW
(2010)

far and away the largest water abstractor in Baden-Wiirttemberg (64 % in 1975,
81 % in 1987, and 77.7 % in 2007) and drove these significant fluctuations in water
abstraction. The share of surface water abstracted by the energy sector is constantly
99 % (StaLaBW 2010). With the exception of evaporative and distribution losses,
97 % of the abstracted surface water is returned after its use, mostly to surface water
bodies. Aquatic ecosystems are harmed as a result of the higher temperatures of the
returned water (thermal pollution) and as a result of residues from coolants (e.g.,
glycol) (Haug 2007). Water abstraction from agriculture (3.6 mil m* in 2007) and
services (25.3 mil m® in 2007) are comparatively minor.

5.3 The Policy Mix in Action

The introduction of SchALVO in 1988 made compliance with restrictions to the
standard agricultural practices, and thus a change in behaviour, compulsory. As
nitrate measurements from compliance monitoring of the soil between 1990 and
2008 demonstrate, farmers changed practices in water protected areas, particularly
in the early 1990s (Finck and Ubelhshr 2010). Following the amendment, measure-
ments were focused on decontamination and problem areas, and thus are only com-
parable to a limited extent. Despite the compulsory nature of the SChALVO, 26 %
of samples in problem areas (2,678 sites) and 23 % of samples in decontamination
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areas (952 sites) exceeded the nitrate threshold value in 2010, indicating that not all
farmers altered their behaviour. The focus on problem and decontamination areas
led to only 38 % of the water protection area being covered by stricter SChALVO
restrictions and monitoring. With only 3 % of the low risk area being monitored for
compliance with the general restrictions to standard agricultural practices valid in
water protection areas (Finck and Ubelhor 2010), it was feared that farmers would
return to their prior, unrestricted farming practices which do not protect groundwa-
ter resources (Kiefer 2005).

However, as the extremely arid year 2003 illustrates, changes in farmer behav-
iour and weather-related changes in nitrate levels in soils are difficult to distinguish;
thus, the impact of the SchALVO cannot be determined with certainty. Contrary to
the SChALVO, the MEKA program is voluntary. Changes in behaviour by farmers
can be approximated by the take-up of the program measures. The total area in
which MEKA measures were introduced grew from MEKA T (815,000 ha, 50 % of
agricultural area) to MEKA II and IIT (900,000 ha, 55 % of agricultural area). For
MEKA 11T 96 % of the targeted area has been achieved between 2007 and 2009.
This illustrates a wide acceptance, as MEKA III only ends in 2013. This trend
indicates increasing acceptance and willingness to alter farming practices. The main
areas in which MEKA measures are being implemented coincide with areas of high
nitrate concentrations in groundwater.

In relation with the impact of the abstraction charge, production processes in the
energy sector have changed over time, reducing the amount of water required to
produce 1 kilowatt-hour (kWh) of energy by 39 %. Water used in the energy sector
has fallen as average from 96.7 I/kWh in 1991 to 59.3 I/ kWh in 2007 (StaLaBW
2010). In addition, water productivity (i.e. the value added per m? of water used),
has increased by 61.3 % in Baden-Wiirttemberg between 1991 and 2007 (StaLaBW
2010).

However, opinions diverge regarding whether these changes in behaviour were
caused exclusively by the abstraction charge. For example, a recent study by Félsch
(2011) showed that there has been a substitution effect from industrial self-providers
in reaction to the water abstraction charge. The government of Baden-Wiirttemberg
also states that the abstraction charge had a clear impact by changing the incentive
functions of economic agents (Landtag von Baden-Wiirttemberg 2010b: 6,888).
However, other factors, such as higher water and wastewater prices, technological
innovation, and the introduction of the fish habitatregulation (VwV-FischgewisserVO
2001), which sets thresholds to the temperature of returned water in Baden-
Wiirttemberg, may also have influenced behaviour (Gawel et al. 2011).

5.3.1 Environmental Outcomes

Between 1994 and 2010, there was an overall decrease of 19.5 % (-5.7 mg/l) in
nitrate concentrations in groundwater outside of water protected areas, compared
to an overall decrease of 15.9 % (—4.3 mg/l) in water protected areas (Fig. 5.1).
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Fig. 5.1 Development of nitrate levels between 1994 and 2010 in and outside of water protected
areas and baselines (Source: LUBW 2010: 42); Authors’ estimate

When contrasting the change in nitrate concentrations to the baselines of each area,
the voluntary MEKA program led to an additional 1.4 mg/l decrease of nitrate
(LUBW 2010).

Since the amendment of ScChALVO in 2001, decontamination areas have experi-
enced the greatest reduction in nitrate concentrations in groundwater. Concentrations
have decreased from 52.1 to 46.5 mg N/1 (—10.7 %). Nitrate concentrations in prob-
lem areas decreased from 34 to 31.8 mg N/1 (6.5 %). In low risk zones, the levels
remained constant at 14.5 mg N/1 (LUBW 2010). However, the overall reduction of
nitrate concentrations in water protected areas only decreased by 1.3 mg N/l between
2001 and 2010, while it had decreased by 3 mg N/1 before the amendment between
1994 and 2001. Thus, while the focus on areas with high nitrate concentrations led
to a reduction of concentrations below the thresholds (50 mg N/1), overall the reduc-
tion of nitrate concentrations in water protected areas slowed down. This could be
explained by the fact that only 38 % of the water protection area was targeted after
the amendment and by the low levels of monitoring in low risk areas.

These differing outcomes illustrate that the differentiated restrictions in each
area did have an impact on nitrate concentrations. Comparing the reduced pressure
from the SchALVO areas with that of the MEKA areas, however, shows that only an
additional 13.6 % of reduced nitrate concentrations can be attributed to SChALVO
restrictions. It should be noted that other factors, such as differing hydrogeology
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and thus differing resident time in soils, were not taken into consideration in
this analysis.

As a result of reduced pressure from nitrate from agricultural practices, between
2001 and 2010 the percentage of decontaminated and problem areas decreased by
44.3 9% and 13.4 % respectively (LTZ 2010).

Total water abstraction has decreased from 7,619 million m? in 1987 to 5,015
million m® in 2007 (=34 %). As the energy sector was the main driving force behind
the increased water abstraction between 1975 and 2007, the behavioural changes
described above led to a 37 % reduction in water abstraction between 1987 and
2007. Decreased water abstraction is likely to have a positive impact on pressures
outlined in the RBMPs, namely flow regulation and morphological changes, including
water diversions for hydropower and industrial processes.

5.3.2 Economic Assessment

This case study describes a policy mix. To achieve a reduction in nitrate concentrations
in groundwater, regulatory (SchALVO restrictions) and economic (compensation
payments under ScChALVO and MEKA) instruments are combined. No regulatory
instrument complements the water abstraction charge to reduce water abstractions.
Regarding the SchALVO, the exact impact of the economic instrument cannot be
singled out.

With the amendment of the SChALVO in 2001, 50 % of the current compensation
payments were eliminated, as only targeted areas (i.e. problem and decontamination
areas) received compensation payments, rather than all farmers in water protected
areas. These savings of EUR 30 million were used to co-finance the MEKA program.
CAP payments (pillar II) from the EU co-financed the MEKA program, doubling
the total to EUR 60 million (Mader 2002). Thus, the amendment increased the budget
for compensation payments from EUR 60 million to EUR 90 million.

Following legal concerns, the revenues from the water abstraction charge are not
earmarked for water protection measures, but flow directly into the federal budget
of Baden-Wiirttemberg. However, during the introduction of the water abstraction
charge and the SChALVO, it was proposed that the revenue, while not earmarked,
would be used to finance the compensation payments (Bergmann and Werry 1989: 2;
Miiller 1988).

Comparing the revenues from water abstraction charges with the expenditures
for the compensation payments between 2002 and 2007, it becomes apparent that,
although abstraction charges are not legally earmarked to compensation payments,
there is a degree of cost coverage. Further, the amendment of the SChALVO took
place in a time when the water abstraction charge revenue did not suffice to cover
the compensation payments, as in 2000. This may suggest that these cash flows are
linked “informally” despite their legal disconnection (Table 5.4). The amendment of
the water abstraction charge is estimated to have led to a reduction of revenues from
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Table 5.4 SchALVO and MEKA expenses and water abstraction charge revenues, 2000-2007

Compensation payments Revenue
MEKA MEKA Total Water
MEKA | (water (water compensation | abstraction

Mio (total) protection) | protection) | payments paid | charge
EUR SchALVO 3) | (4) 4) paid by BW | by BW (5) revenue
2000 60 (1) 107.6 84.7 42.35 102.35 93
2001 n/a 128.1 103.1 51.55 n/a 79
2002 |22 147.2 117.1 58.55 80.55 98
2003 21.3 147.8 118.7 59.35 80.65 88
2004 |21.7 146.7 117.9 58.95 80.65 88
2005 18.7 136 104.5 52.25 70.95 81.1
2006 18.3 112.2 95.8 479 66.2 86.5 (6)
2007 18.6 95.2 83.2 41.6 60.2 82

Sources: (1) Miiller (1988); (2) Mader (2002); (3) Landtag BW (2008); (4) Personal correspon-
dence with MLR.; (6) Filsch (2011)

Note: (5) EU payments contribute around 50 % of the MEKA payments; the exact payment for
each year should be seen as an estimate. MEKA payments, as part of CAP payments are planned
over fixed periods of time (e.g. MEKA II over 1999-2007) so that the height of compensation pay-
ments are fixed to a predetermined maximum over this time

water-intensive industries, such as the energy sector, of around EUR 10-11 million
(Landtag von Baden-Wiirttemberg 2010a: 3).

A study by IFLS (2010) found that without the agro-environmental MEKA pro-
gram, farmers would have intensified agricultural production in many instances and,
due to economic incentives, would have only adhered to the minimum regulations
regarding environmental protection. Compensation payments under MEKA are
generally considered to partially and in some cases sufficiently compensate for
additional burdens and reduced harvests. However, certain practices, such as the
production of biomass and afforestation, are more lucrative to farmers than the
agro-environmental compensation schemes. For the compensation schemes to
provide a real alternative to these potentially environmentally harmful measures,
they need to be expanded and adapted.

Water suppliers, such as the Landeswasserversorgung, feared that the amend-
ment of the SchALVO would reverse incentives for farmers in low-risk and problem
areas and lead to increased nitrate pollution in order to receive (higher) compensation
payments (Haakh 2001). However, the Nature Protection Association (NABU)
rejects this fear, as farmers can barely cover the additional costs and administrative
burdens caused by the strict constraints in problem and decontamination areas
(Nabu 2011b). The decrease in problem and decontamination areas supports this
argument. Further, Haakh (2001) stresses that farmers outside of the problem and
decontamination areas only need to follow the general restrictions for water pro-
tected areas — restrictions he fears are neither well defined, nor well monitored for
compliance. With only 3 % aerial coverage of monitoring (Fink and Ubelhor 2010),
this may indeed set the wrong incentives. NABU praises the incentives provided by
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the agro-environmental programs, but criticises the low compensation payments,
which in the future are expected to be reduced further due to budgetary constraints
(NABU 2011a).

The amendment of the water abstraction charge introduced the option to offset
investments which improve water ecology, thus extending the incentive function to
ecological measures, rather than to just water savings. The increase in investments
related to water protection before the introduction of the water abstraction charge in
1988 and before the enforcement of its amendment by the energy sector (StaLaBW
2011), suggests a correlation and shows an announcement effect, as occurred with
the introduction of the effluent tax in Germany in 1976 (Barde and Smith 1997). By
analysing the level of the water abstraction charges between 1988 and 2010 for
water suppliers, Gawel et al. (2011) found that while the nominal rate remained
constant, the real rate decreased by around 35 %. The charge has not been adjusted
to inflation — thus the incentive effect is reduced.

Since the amendment, charges for the abstraction of groundwater can be reduced
(§17g) by implementing environmental management systems (EMAS or ISO
14001). This also might have a positive effect on risk reduction in the future.
Whether a shift from external control to internal environmental management sys-
tems empirically increases the awareness of the water abstractors or not remains to
be seen.

The split of water abstraction charges paid by industrial sector is mostly shared
between the energy sector (40.2 % of total charges paid in 2007) and the public
water supply (31.1 %; Landtag von Baden-Wiirttemberg 2010a).

While the public water supply could arguably benefit from decreased nitrate lev-
els in untreated water, as treatment costs would be reduced, clear cost savings have
not materialized yet due to the limited change in nitrate concentrations. For the
Landeswasserversorgung (LW), one of Baden-Wiirttemberg’s main water suppliers,
the water abstraction charge comprises 8 % of its operating costs. As tariffs are set
to recover all financial costs, the expense is taken on by consumers, with water costs
increasing by 8 %.

The regional association for industries in Baden-Wiirttemberg (LVI) states that
the water abstraction charges lead to a disproportionate competitive disadvantage,
particularly for water-intensive industries, as the surrounding Lénder do not have
this type of charge or, as in the case of Hesse, ceased charging it (LVI 2005). As a
result, no new water-intensive industrial plants have been constructed in
Baden-Wiirttemberg for a long time — a water-intensive industrial corrugated paper
plant, with an investment volume of EUR 500 million, was constructed on the other
side of the Rhine in the Rhineland-Palatinate Land, which does not charge the
abstraction charge (LVI 2005).

The nuclear power plant in Philipsburg (part of EnBW Kraftwerke AG) stated
that the liberalisation of the energy market in 1998 increased the competitive disad-
vantage caused by the water abstraction charge, as costs could no longer be trans-
ferred to consumers. Following a law suit demonstrating that the water abstraction
charged reduced its profits by more than 5 %, Baden-Wiirttemberg refunded part of
the past payments. However, EnBW, which is located in Baden-Wiirttemberg and
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Germany’s third largest energy supply company, states that the average water
abstraction charge still contributes to around 1-2 % of operating expenditures. The
amendment of the water abstraction charge was believed to reduce this competitive
disadvantage, through the option to offset investment costs. Contrary to LVI’s opin-
ion that the water abstraction charge could impede new water-intensive investments,
EnBW recently constructed a coal-fired power plant (RDK 8) in Baden-Wiirttemberg
(EnBW 2011).

The Ministry of Environment, Climate, and Energy (MECE) in Baden-
Wiirttemberg agrees that the “energy location” offers more benefits — such as a cen-
tral location in the heart of Europe and a high concentration of firms and accredited
universities both demanding and supplying services — than the water abstraction
charge could outweigh (MU 2011). In addition, sourcing outside of Baden-
Wiirttemberg is discouraged by lengthy and extensive administrative procedures
necessary to abstract and transport water from neighbouring Lédnder which have not
introduced abstraction charges (LW 2011).

The amendment of the water abstraction charge reduces the impact on water-
intensive industries while increasing their investment incentives. The public water
sector is not expected to be affected, although there may be marginal reductions in
charges due to a rounding down of the tariff rate and reduction of the minimum
claims limit. At the same time, this amendment will not impact residents directly or
indirectly. It is expected that, if the discount options are fully realized, the public
budget will decrease by an estimated EUR 10-11 million.

While the agricultural sector only paid a marginal amount of the revenue from
the water abstraction charge and was exempted in the amendment, it does benefit
from the compensation payments for improved agricultural practices (SChALVO
and MEKA). This is perceived, particularly by the water supply industry, as the
reversal of the “polluter pays” principle (Miiller 1988). While legally the revenues
from the water abstraction charge are not earmarked for compensatory payments in
agriculture, this perception still remains among other stakeholders.

The compensation payments to farmers, however, are at times perceived to not
cover the additional costs (administrative, operational and capital costs) which arise
due to production constraints. Further, the annual re-assessment of problem and
decontamination areas within the SchALVO, reduce planning security for the
farmers and may lead to financial disadvantages (Nabu 2011a).

5.4 The Setting-Up of the Instruments and Consideration
of Alternatives

Two legislative changes initiated public discussions on SchALVO and the water
abstraction charge. For one, the thresholds of acceptable nitrate concentrations, as
stated in the Drinking Water Regulation, were tightened from 90 to 50 mg N/l in
1986. In addition, compensation payments to farmers which were restricted in their
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agricultural practices by constraints, for example in water protected areas, were
made compulsory with the amendment of the Federal Water Law in 1986 (§19(4)).

The Lénder could decide whether they wanted to implement §19(4) via a central-
ized model, i.e. the Land is responsible for compensation payments to farmers, or
via a decentralized model, i.e. the compensation has to occur between the water
suppliers and the farmers (Miiller 1988).

Given that around 1,000 water companies in Baden-Wiirttemberg were respon-
sible for water supplies and that agricultural activities took place in the around
2,400 water protected areas, the decentralised model did not seem like a viable
option. In addition, Baden-Wiirttemberg’s history and geography led to very small
average farm sizes (in 1987 13.1 ha), which would have increased transaction costs
for negotiating compensation (StaLaBw 2008). As strict, area-wide constraints
would have been difficult (or impossible) to achieve with the decentralized model,
it was decided to introduce the SChALVO in 1988 (Miiller 1988).

An array of options was considered to finance the compensation schemes.
Following an expert testimony on legal eligibility (“Salzwedel Gutachten”), water
abstraction charges crystallized as most promising. This fell in line with the con-
cerns raised in the late 1970s and early 1980s that the current water protection
legislation and the Ldnder administrations as a whole were ineffective and not able
to fulfil their functions. The choice for water abstraction charges as an economic
instrument was in line with the “general movement towards economic and away
from regulatory instruments in environmental policy in that time” (Kraemer et al.
1998: 6-7).

The introduction of the water abstraction charge in 1988 was very controversial
(Anon 2002). It followed at the Lénder level after earlier discussions at the federal
level in the 1950s and 1960s had failed to impose a federal charge. However, as the
Federal Water Act did not provide for abstraction charges, the Ldnder were neither
obligated to introduce these charges, nor were they limited in their design if they
decided to introduce these (Ginzky et al. 2005).

Initially, the government of Baden-Wiirttemberg intended to earmark the reve-
nues of the water abstraction charges for the compensation payments — the Salzwedel
testimony, however, raised serious legal concerns to the legitimacy of this earmark-
ing. Following this, the government of Baden-Wiirttemberg reconsidered the focus
of the policy objective of this EPI and diminished its importance as a financing tool
for compensation payments (Bergmann and Werry 1989: 2—4). Nevertheless, Miiller
(1988) states that it is unlikely that Baden-Wiirttemberg would have committed to
centralized compensation payments if it had not had the revenues from the water
abstraction charge to pay for them.

Baden-Wiirttemberg, in cooperation with relevant water stakeholders, initiated a
program to monitor groundwater quality in 1984. Water supply companies sup-
ported this undertaking from the beginning by introducing and operating data col-
lection stations and delivering the data to the database for free. In 1992, the water
supply companies developed their own groundwater quality database (GWD-WYV)
in order to increase transparency on water quality levels and monitor and assess the
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impact of the measures taken to improve groundwater quality (i.e., SChALVO and
MEKA) (GWD-WYV 2009). These developments facilitated the enforcement of the
agro-environmental programs.

The amendment of the EU Nitrates Directive in 1996 tightened the requirements
for the “standard agricultural practice” and thus paved the way for the SChALVO
amendment in 2001. As the restrictions for farmers were tightened, the focus of
measures could be directed to vulnerable zones, without, at least in theory, the dete-
rioration of non-vulnerable zones.

5.4.1 Issues of Implementability

The public was involved in the legislative process of both the introduction of the
water abstraction charge in 1987, and its amendment in 2010.

Before the introduction of the SChALVO, water supply companies, such as the
Landeswasserversorgung (LW), warned the government about the seriousness of
the nitrate problem (LW 2011). However, the entire water supply industry was
strictly against the introduction of water abstraction charges to pay for compensa-
tion payments for farmers — these were seen as new subsidies for agriculture and a
reversal of the polluter pays principle. They suggested strengthening legislation
regulating polluters and enforcing it more vehemently (LW 1986). The agricultural
sector, on the other hand, supported the idea of compensation payments, as they felt
crushed by regulations and restrictions in water protection zones and suffered eco-
nomic losses as compensation payments did not occur regularly (LW 1986).

Once the water abstraction charge was in force, industries filed constitutional
complaints against the lawfulness of water abstraction charges in 1995 (Rott and
Meyer 1998). The legislative competence of the Lénder to introduce water abstrac-
tion charges was substantiated by a decision of the Federal Constitutional Court (2
BvVR 413/88 and 1300/93). Following this decision, the acceptance of water abstrac-
tion charges gradually improved (MU 2011). Nevertheless, several law suits were
filed based on differing reductions to the water abstraction charge. As administra-
tions were free to grant reductions up to 90 %, a great heterogeneity in practices
developed, which caused discontent throughout the industry.

Several stakeholder groups, among which were the energy industry, manufac-
turing industry, agriculture, water supply sector, and environmental and user asso-
ciations, seized the opportunity of public hearings to get involved in the legal
process accompanying the amendment to the water abstraction charge in 2010.
While the stakeholders belonging to the industry proposed the cancelation of the
water abstraction charges, or at least a drastic reduction in the tariffs, the environ-
mental groups lobbied for a drastic increase. Representatives from agriculture
approved of the amendment as irrigation practices were made exempt in the amend-
ment due to the small amount of water used. While the majority of the comments
by the industry were denied entry into the legal text, the paper, textile, chemical,
and energy industries lobbied for and were granted changes regarding the option to
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offset the water abstraction charge with investments (Landtag von Baden-
Wiirttemberg 2010a). In addition, the fee structure and the basis for reductions
were changed to establish legal certainty, which had been lacking in the previous
version. Both amendments are expected to result in discounts to the industry of
around 10-11 Mio EUR annually (of a total revenue of ~80 Mio EUR annually)
(LVI2010). The water supply sector, however, continues to disapprove of the water
abstraction charge, on the grounds that water prices reflecting financial full cost
recovery suffice as incentives for water users to efficiently use the resource (BDEW
2011). Water companies, however, which abstract most of their water from water
bodies which are not endangered by diffuse pollution from agriculture such as the
Bodensee water supply company, continue to oppose to the water abstraction
charges (BWV 2011).

5.5 Conclusions

The presented policy mix can be seen as a rather flexible tool which is capable of
adapting to ex-ante and ex-post situations especially related with the overall perfor-
mance of the combined instruments to achieve identified goals. The SchALVO was
amended in 2001 as a reaction to limited success in reducing nitrate concentrations
through voluntary action. The MEKA measures were adapted over time to match
the compensation with the burden or losses the measures implied. Furthermore, the
(modular) design of the MEKA measures maximizes the flexibility for farmers.
Likewise, the water abstraction charge was amended in 2010 to increase the incen-
tives for innovation and sustainable practices and increase legal certainty in admin-
istrative procedures.

Fundamentally, and due to the fact that the instruments are interlinked as part of
a whole policy mix, it has been a challenge to disaggregate the effects and impacts
of the different policy instruments in isolation. Overall, it can be concluded that the
MEKA and SchALVO measures have been considerably successful in reducing
groundwater nitrate concentrations in Baden-Wiirttemberg. However, it can be
assumed that the success would have been higher if monitoring activities had been
expanded and enforcement measures, such as fines for non-compliance, had been
imposed. On the other hand, strict enforcement is difficult when monitoring the
impact of agricultural practices is done by measuring the nitrate levels in soil, since
concentrations are aggravated by the impact of climatic conditions.

While the water abstraction charge internalises the environmental and resource
costs, the compensation payments for farmers arguably contradict the polluter
pays principle, both concepts which are set out in Article 9 of the WFD. Legal
certainty and clarity regarding reduction schedules for the water abstraction charge
appeared to be crucial for increasing acceptability among industries (e.g. energy,
chemical and paper) and decreasing transaction costs, particularly legal costs, for
all stakeholders. Furthermore, the option to offset investment costs for ecologically-
friendly measures against the abstraction charge further increased acceptance among
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the industry and was perceived as compensation for any competitive disadvantage
the charge might have caused. The perception that revenues are being used to
finance measures which improve water quality (i.e. MEKA and SchALVO)
increased the acceptability of water supply companies which depend on water
sources endangered by agriculture. Finally, experience with these measures in
Baden-Wiirttemberg has shown that transaction costs can be reduced by introduc-
ing joint applications for compensatory measures (e.g., for MEKA and SchALVO)
and by harmonizing administrative procedures to already existing economic or
regulatory instruments (e.g., the water abstraction charge was linked to existing
procedures of the effluent tax).
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Chapter 6
The Danish Pesticide Tax

Anders Branth Pedersen, Helle Orsted Nielsen, and Mikael Skou Andersen

Abstract This chapter analyses the Danish pesticide tax (1996-2013) on agricul-
ture which was introduced as an ad valorem tax in 1996, doubled in 1998, and
redesigned in 2013 as a tax based on the toxicity of the pesticides. The Danish pes-
ticide taxes probably represent the world’s highest pesticide taxes on agriculture,
which makes it interesting to analyse how effective they have been. The analysis
demonstrates the challenges of choosing an optimal tax design in a complex politi-
cal setting where, additionally, individuals in the target group have different ratio-
nales when making decisions on pesticide use. It also demonstrates that a small first,
green tax step over time might develop into a better tax design.

Keywords Pesticide tax * Price elasticities * Behavioural responses * Effectiveness
* Reimbursement

6.1 Introduction

Denmark’s landscape is dominated by agriculture. In 1995, the year before the pes-
ticide tax was first introduced, 66 % of the land use was agriculture and in 2014 it
remains so (Statistics Denmark 2011, 2014). In 1999, OECD (1999: 3) concluded
that there was a concern for nutrient and pesticide discharges from agriculture in
Denmark. Meanwhile, Denmark was and is one of very few countries where the
population has the privilege of consuming largely untreated tap water due to high
water quality, making treatment unnecessary. In contrast to most other countries, the
Danish water supply for drinking water purposes is sourced entirely from ground-
water (GEUS 2010; Aarhus University 2011). This fact has contributed to the
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development of a strong norm among Danes for having untreated tap water.
According to an expert involved in the 1995 political processes regarding introduc-
tion of a pesticide tax this norm was shared by the politicians involved; pesticide
pollution of drinking water was considered unacceptable, while there was less focus
on the negative effects of pesticides on biodiversity (Interview, Ministry of Taxation
2011).

Prior to the 1996 pesticide tax, a general pesticide fee (3 % of the wholesale price
of pesticides) had been in force, but the purpose of this tax was only to recover the
administrative costs associated with the approval of pesticides, and it had no effect
on pesticide use, nor was it expected to (Ministry of Taxation 2004; Andersen et al.
2001). Furthermore, some information and command-and-control policy instru-
ments were in force prior to 1996 (Pedersen et al. 2011), but these didn’t deliver the
expected reduction in pesticide use.

The new tax was levied on sales and aimed to reduce use of approved pesticides
to contribute to achievement of one of the objectives of the government’s 1986
Pesticide Action Plan —a 50 % reduction of pesticide use (Pedersen et al. 2011). The
tax revenue was fully reimbursed to the agricultural sector (ibid). An ex-ante impact
assessment showed that the tax would reduce the use of pesticides by 8 %, assuming
a price elasticity of demand of —0.5 and a price increase of 15 %. If the tax were to
lead to development of more alternative (mechanical) pest protection methods, a
total of 10 % reduction could be expected. If a more conservative price elasticity
was used, a 5 % reduction could be expected, according to assessment, but it was
underlined that uncertainties were high (Minister of Taxation 1995; L 44 1997/1998).

It soon became clear that the policy instruments included in the 1986 Pesticide
Action Plan would not achieve the objective of a 50 % reduction in pesticide use,
although the Ministry of Taxation assessed that the pesticide tax ‘probably’ had an —
unspecified — effect on pesticide use. Consequently, the Danish Parliament decided
to double pesticide taxes as an average across types as of November 1998; tax rates
on fungicides, herbicides and growth regulators were more than doubled while the
increase in tax rates on insecticides was lower, (see Table 6.1) (L 44 1997/1998;
Ministry of Taxation 2004).

Ex-ante modelling predicted that the new tax rates would reduce pesticide use by
8—10 % from 1998 to 1999 (assuming a price elasticity of —0.75), compared to a
situation without tax increases. The Ministry of Taxation estimated the elasticity of

Table 6.1 Danish pesticide Period
tax 1996-2013 (% of retail

price, exclusive VAT and Pesticide type 1996-1998 1998-2013
other taxes) Insecticides 37 54
Fungicides 15 33
Herbicides 15 33
Growth 15 33
regulators

Source: Minister of Taxation (1998)
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further tax changes to be within the range of —0.5 to —1.0, and that a projected 35 %
decrease in the price of grain would reduce pesticide use by another 10 % (L 44
1997/1998). In total, a reduction of 18-20 % was expected from 1998 to 1999,
which would result in pesticide use corresponding to a Treatment Frequency Index
(TFI) just below 2.0 (L 44 1997/1998). The TFI represents the average number of
pesticide applications on cultivated areas per calendar year in conventional farming
(based on total cultivated area and total pesticide sales in Denmark), assuming use
of a fixed standard dose, and is used as a standard measure of total pesticide use. A
1999 expert committee further assessed that the economically rational level of pes-
ticide use for farmers overall, after the tax increase, would amount to a TFI of 1.7.
In accordance with this, the government raised its level of ambition in the succeed-
ing 2004-2009 Pesticide Action Plan, expecting the 1998 pesticide tax, in combina-
tion with some voluntary policy instruments, to reduce pesticide use to a TFI of 1.7
(Pedersen et al. 2011, 2012a). The reduced use of pesticides was expected, ‘in the
short or the long term’, to reduce pesticide residues in crops, water courses, lakes,
ground water, soil and rainwater and thereby to lower the risk of environmental
damage and negative health effects (L 44 1997/1998). The tax rates of 1998 were in
force until 2013, when the tax was redesigned as a tax based on the toxicity of the
pesticide instead of the price of the pesticide (see below).

One of the arguments for differentiating the 1996/1998 tax among types of pes-
ticides (see Table 6.1) was that the costs per treatment vary quite a lot for different
types of pesticides. A differentiation of the tax would therefore approximate a tax-
per-treatment principle. The tax was charged to manufacturers and importers who
then incorporated it into the product price. All manufacturers/importers were
obliged to register with the tax authorities. Taxed products had to be marked with a
special label designed by the authorities. This special label indicated the tax cate-
gory and the maximum price of the product, the argument being that this system
precluded the possibility of registering the product at a low price (and a low tax)
before selling it at a higher price without a higher tax. Customs and taxation authori-
ties were obliged to control manufacturers and importers (Ministry of Taxation
1998). The tax also applied to other pesticide users such as private home owners and
horticulturists (in the analysis below, the focus is on agriculture). The tax revenue —
also the part of the revenue collected from pesticide use among private home own-
ers — was fully reimbursed to the agricultural sector primarily through a lowering of
the land tax and through different types of support (e.g. subsidies for organic agri-
culture and protection of the water environment) (Ministry of Taxation 2004;
Interview Ministry of Taxation 2011).

6.2 Setting the Scene: Challenges, Opportunities and EPIs

The introduction of the 1996 pesticide tax took place against a background of fail-
ure to reach the aims of the Danish pesticide policy with the previous (regulatory
and informational) policy measures and a general Danish move towards a green tax
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reform, shifting the tax burden from income taxes to environmental taxes (Ministry
of Taxation 2001). Thus, an expert committee had paved the way for the tax with a
1992 report proposing a reform that would include, among others, more environ-
mental taxes on water, energy and transportation in order to encourage work and
discourage consumption (Ministry of Taxation 2001: 47).

As mentioned above, expectations were that the tax could reduce pesticide resi-
dues in crops, water courses, lakes, ground water, soil and rainwater and thereby
lower the risk of environmental damage and negative health effects. However, the
tax design was not optimal from an environmental viewpoint, as it was not based on
the toxicity of the pesticides (OECD 1999: 3) (see discussion of this below).

All Nordic countries (Denmark, Finland, Iceland, Norway and Sweden) have
introduced pesticide levies on agriculture (Danish Competition Authority 2006:
253). Furthermore, a few other OECD countries, e.g. Italy, France and some North
American states (e.g. British Columbia and Washington) have introduced pesticide
levies on agriculture (OECD and EEA 2014). However, the average Danish tax level
seems to have been substantially higher than tax rates in other countries (OECD and
EEA 2014).

In connection with the Danish implementation of the EU Water Framework
Directive (EC/60/2000) the pesticide tax was totally redesigned in 2013. The EU
Water Framework Directive (WFD) prescribes a ‘good chemical status’ in surface
waters and, in principle, a no-pollution-at-all standard for groundwater, although in
practice the principle is defined as minimum anthropogenic impact in both surface
waters and groundwater (European Commission 2011). In the Danish river basin
management plans — produced to comply with the WFD — pollution from pesticides
is listed as a source of pressure on groundwater and drinking water (Danish Nature
Agency 2011). In order to achieve the objectives of the WFD, then, an effective tax
design is imperative. The redesigned tax now reflects the environmental harm of the
chemical compounds (measured by their environmental behaviour and their nega-
tive effects on human health and the environment (Danish Parliament 2012)) rather
than the sales price of the product. Furthermore, average tax levels have been raised.
The aim of the tax redesign was to increase farmers’ economic incentive for using
pesticides with low risk for human health and the environment. The effects of the
reformed tax could not yet be assessed by the end of 2014, partly because statistics
for 2013 were not yet available, partly because the tax was introduced in July of
2013 and therefore did not directly affect pesticide use for the 2013 season.
Moreover, farmers appear to have hoarded chemicals in 2012, the year prior to the
introduction of the tax, see Fig. 6.1 below. In fact, in 2012 pesticide purchases were
significantly higher than pesticide use, a statistic which is also being collected as of
2012 (Danish Environmental Protection Agency 2013b). This implies that the effect
of the tax may not be accurately assessed for the first couple of years following
implementation.
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6.3 The Pesticide Tax in Action

The introduction of the relatively high Danish pesticide tax in 1996 reflects in part
a growing focus during the late 1980s and early 1990s on reducing pollution from
agriculture, coupled with a strong norm related to untreated drinking water and a
general move to replace high income taxes with green taxes. At the same time agri-
cultural organizations were as per tradition invited to participate in negotiations
about the design of the tax, and the choice of an ad valorem tax with reimbursement
to the agricultural sector was in line with agricultural interests given that they were
under pressure to accept a tax of some form. Even so economic models predicted
that the tax would achieve the necessary reduction in pesticide use. However, farm-
ers did not respond to the price signal to the degree expected.

6.3.1 The EPI Contribution
6.3.1.1 Environmental Outcomes

This section (and Sect. 6.3.2) focuses primarily on the response of the economic
agents, i.e. farmers’ use of pesticides — partly because a behavioural response, or
lack thereof, by definition translates into changes, or lack thereof, in pressures and
impacts on the water-related ecosystem and partly because studies on the environ-
mental effects of the pesticide tax are lacking.

Measuring the exact effect of the pesticide tax on pesticide use is complicated by
the fact that the Danish pesticide policy employs a mix of policy instruments — a
common challenge for EPI’s assessed in this book. The first Danish Pesticide Action
Plan (1986) relied mainly on regulatory and information measures, but these were
later supplemented with economic instruments such as the pesticide tax and volun-
tary agri-environmental schemes (Pedersen et al. 2011). As mentioned above, it was
expected that the new tax rates in combination with a projected decrease in the price
of grain would reduce pesticide use to a level of a TFI just below 2.0 in 1999 (see
above). The development of the Danish TFI is illustrated in Fig. 6.1.

The figure for 1985 is an average of the years 1981-1985. For the years 1997—
2012 the figures are a product of Danish EPA’s so-called ‘new method’ for calculat-
ing TFIL. The switch of calculation methods in the late 1990s meant that the TFI
figure calculated was a bit higher (in the interval 0.07-0.27 for the years 1997-
2012) compared to when the old method was used.
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Fig. 6.1 Danish treatment frequency index (1985-2012) (Sources: Index made by Christina Bgje
(Danish EPA) based on yearly EPA reports. The years 2007-2012 are corrected with the newest
figures from Danish Environmental Protection Agency 2013; the 1981-1985 average is from
Danish EPA (1998))

In the period before the introduction of the tax (1981-1995) the TFI hovered at
around 2.5 (except for 1989, 1990 and 1995). In 1996, when the pesticide tax was
first implemented, the TFI dropped to the lowest level (1.9) for the entire period
1981-2012. Much of the explanation for this decrease appears to be that farmers
had hoarded pesticides in 1995 (TFI 3.5) in anticipation of the tax (Statistics
Denmark 1997). In 1997-1999, pesticide use was back at a level around a TFI of 2.5
despite the doubling of tax rates in 1998. Consequently, the expectation of a TFI just
below 2.0 was not met in 1999, despite the twin incentives of decreasing grain
prices and increasing pesticide prices that year. By 2000 pesticide use did drop to a
TFI level of 2.0, but since then the TFI gradually rebounded to a level around 2.5.
In four of the last 5 years for which statistics are available (2008-2012) measured
TFI has been well above 2.5. In 2012, a new ‘record’ was reached with a 3.96 TFI,
possibly, again, due to a hoarding effect in anticipation of the redesigned pesticide
tax to be implemented in 2013.

The assessment of the pesticide tax must also take into account changes in the
external context that may have counteracted the pesticide tax. While the price on
pesticides for most years has remained at the 1996 level, it did decrease during some
years, e.g. 2005-2008. When the price decreases, so does the nominal value of the
tax. The grain price has been fluctuating considerably (e.g. it was very high in 2007,
but lower every year between 1997 and 2006 compared to 1995-1996) (@rum et al.
2008:103; Pedersen et al. 2012a). Higher grain prices may have stimulated preven-
tive spraying in some crops some years. The composition of crops also affects pes-
ticide use and therefore the TFI — different crops need different treatment. However,
the development in the composition of crops on Danish farms in the years 1996—
2001 led to a decrease in the actual need for pesticides estimated to be 0.08 in the
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TFI (@rum 2003). For the period 2003-2007, the development in the composition
of crops has not substantially changed the need for pesticides (@rum et al. 2008:
105). The occurrence of new pests in Denmark, in particular more insects, stimu-
lated by unusually mild Danish winters in some years might have influenced the use
of pesticides, although while a popular argument among farmers this has not yet
been systematically documented. Finally, an increase in the amount of winter crops
combined with a poor crop rotation at approximately 50 % of the farms with winter
crops has increased the need for herbicides (@rum et al. 2008). Such changes would
alter the economically optimal level of the TFI from the original estimate of 1.7
(Drum et al. 2008), although the impacts, as outlined, exert pressure on the TFI in
either directions, increasing or decreasing the TFI in any given year. Thus for 2007,
@rum et al. (2008) calculated the economically optimal TFI level to be 2.08 — and
this figure may be too low, as the estimate was calculated before the exceptionally
high price level for grain that year were known.

With the pesticide use currently well above 3 (the 3 year-average for 2010-2012
was 3.34, according to Danish Environmental Protection Agency 2013a), clearly
the Danish mix of policy instruments has failed to deliver on the objective of reduc-
ing pesticide use to a level of 1.7 TFL. In a 2010 assessment, the Danish Economic
Councils (2010: 158f) concluded that the 1998 tax has failed to give the farmers
incentives to reach the 1.7 target — this despite the fact that Danish pesticide tax
levels are the highest in the world according to the Danish Competition Authority
(2006: 253). The explanation for the poor effect of the tax, according to the Danish
Economic Councils, is an inelastic demand for pesticides — apparently, the expecta-
tions of the Ministry of Taxation regarding the elasticity (see above) were too opti-
mistic. This conclusion is further supported by a study of pesticide decisions among
Danish farmers, showing that for about half of the farmers price incentives were not
a dominant factor in decisions on pesticide (Pedersen et al. 2011). The implication
is that tax levels must be quite high for the tax to have the desired effect for a signifi-
cant share of farmers.

No ex-post evaluations have assessed specifically whether the pesticide tax has
delivered the expected reductions in the use of pesticides, namely a 5-10 % reduc-
tion (for the 1996 tax) and an additional 8-10 % reduction by 1999, following the
rate increases in the 1998 tax (see above). The trajectory of the TFI alone indicates
that the tax has only a small effect on the use of pesticides (this lack of effect will
be discussed further in Sect. 6.3.2). Consequently, the environmental effects will
likely be quite small, too. It is conceivable that the developments in grain prices
(increases some years) as well as pesticide prices (decreases some years) have
counteracted the taxes, obscuring an actual tax effect. But while this conclusion
might hold for 2007 and 2008, which saw abnormal price developments, the pattern
for the first half of the decade does not appear to support such a conclusion (Pedersen
et al. 2012a: 10). Moreover, sharp ups and downs in grain prices in the last half of
that decade do not match the continuous upward trajectory of pesticide use.



80 A.B. Pedersen et al.

6.3.1.2 Economic Outcomes

A government analysis of pesticide policy instruments concluded that, in general,
ad valorem taxes are cost effective policy instruments for reduction of pesticide
use — although, this statement was not based on an empirical assessment of the cost
effectiveness of the pesticide tax (Ministry of Environment et al. 2007: 17).

Needless to say, farmers being the target of the tax are therefore to some extent
burdened by the tax. However, the revenue is fully reimbursed to the sector. Until
2003, the revenue was reimbursed minus the revenue from the old wholesale tax
(see Sect. 6.2.2) primarily through a lowering of the land tax by 0.43 %. The remain-
ing part of the revenue was channelled into the yearly Finance Act, where the
Ministry of Food, after negotiations with the agricultural organisations, reimbursed
the revenue to purposes within the agricultural sector. In 2003, the reimbursement
system was changed, and it was decided to reimburse a fixed percentage (83 %) of
the revenue to a lowering of the land tax. The remaining 17 % are distributed to dif-
ferent activities in the agricultural sector through the Ministry of Food and the
Ministry of Environment. Between 2001 and 2008, total revenue has varied between
DKK 359 and 423 mill (Dansk Landbrug 2007). While the sector as a whole is
reimbursed, each individual farmer is still faced with an incentive to reduce his use
of pesticides in order to reduce marginal costs, assuming he applies optimising prin-
ciples to pesticide decisions.

6.3.1.3 Distributional Effects and Social Equity

The agricultural sector is the main sector affected by the Danish pesticide tax. Farmers
who have reduced their use of pesticides due to the tax might hypothetically have
experienced positive health effects. Use of pesticides in Denmark was assessed by a
1998 committee not to constitute a large threat to farmer health, and epidemiological
analyses have detected no long-term health effects among farmers from occupational
exposure to pesticide levels resembling current Danish use of pesticides (Bichel
Committee 1998). However, 25 % of the Danish farmers hold the perception that
their health risk of spraying pesticides is large or very large (Pedersen et al. 2011).

The pesticide tax has had some distributional effects within the agricultural sec-
tor. These effects were analysed before the implementation of the pesticide tax in
1996. Given market characteristics, pesticide prices are decided based on the prod-
uct’s use value for the farmers. While a pesticide tax does not increase the use value
of the pesticide for the farmer, producers and suppliers will probably have to carry
part of the tax burden (Minister of Taxation 1995).

In a 2006 analysis, the pesticide tax was deemed among the ten most costly regu-
lations within the jurisdiction of the Ministry of Taxation, measured upon the bur-
den induced on the businesses. This was due to a complex administrative system
The average burden of this system is estimated to be DKK 21,000 per year per
manufacturer/producer. The system is criticized for being too costly and inflexible.
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Furthermore, it reduces competition, because the maximum price of the product has
to appear on the label (Danish Competition Authority 2006: 254). When the tax was
redesigned in 2013, the labelling system was no longer necessary and therefore
cancelled.

Furthermore, ex-ante analyses showed geographic disparities in the tax due to
the tax level, the reimbursement system as well as differences in crops. E.g. land
prices differ in different regions of Denmark. Consequently, farmers living in areas
with high land prices would get a higher amount of money through the reimburse-
ment scheme than farmers living in areas with relatively low land prices.

The new 2013 pesticide taxes will affect different types of farmers differently, as
the farmers use pesticides with different risk profiles. E.g. strawberry producers
might experience decreasing pesticide prices, while potato producers might experi-
ence increasing prices (Danish Environmental Protection Agency, undated). In the
mid-2000s an average farm of about 165 ha spent DKK 100,000-150,000 per year
on pesticides (Danish Competition Authority 2006).

6.3.2 The EPI Setting Up
6.3.2.1 Institutional Set-up

The introduction of the pesticide tax in 1996 took place against a general move
towards a green tax reform (Ministry of Taxation 2001). Even so, the introduction
of the pesticide tax met with opposition. While the Social Democrat-led govern-
ment proposed the tax with reference to the polluter pays principle (Ritzaus Bureau
30.11.1995), agriculture argued that it would weaken the competitive position of
Danish agriculture, while the right-wing opposition parties argued that they were
against allowing polluters to pay for their actions rather than to ban dangerous pes-
ticides (Ritzaus Bureau 1.12.1994). In the end, the government also leaned on the
EU which strongly espoused the polluter pays principle (Ritzaus Bureau 30.11.95).

An important aspect of the institutional setting is a strong network involving
farmers organizations and the Ministry of Agriculture (Daugbjerg and Pedersen
2004), which affected the design of the pesticide tax both in 1995 and 1998. The
government established a commission of high-level civil servants to produce a pro-
posal for a pesticide tax, but with the mandate that the tax had to be put together so
as not to diminish the international competitiveness of agriculture and so that reve-
nues were reimbursed to agriculture (ibid: 234).

The pesticide tax did not change existing institutions directly related to pesticide
policy, but it did change the land taxes as these were lowered in order to allow for a
pesticide tax. Moreover, the pesticide tax led to the establishment of a new institu-
tion, a fund to administer the earmarked tax revenues, led by a board in which agri-
cultural interests have the majority, while consumer and labour interest organizations
are also included (Promilleafgiftsfonden 2011).
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6.3.2.2 Transaction Costs and Design

When the tax was originally conceived in the 1990’s, a tax based on toxicity was
discussed in the government, particularly among the Ministry of Taxation, the
Ministry of Environment and the Ministry of Agriculture (Interview, Ministry of
Taxation 2011). The Ministry of Taxation preferred a tax based on the toxicity of
pesticides, but according to the Environmental Protection Agency (EPA) it was
impossible to establish such a tax because it was impossible to rank the different
types of negative effects of pesticides (on groundwater, fish in watercourses, biodi-
versity in windbreaks etc. etc.) (Interview, Ministry of Taxation 2011). The Ministry
of Agriculture preferred an ad-valorem-tax to a per-unit-tax because such a tax
would confer a smaller share of the tax burden on farmers and a larger share on
producers/importers, while the full revenue was reimbursed to the agricultural sec-
tor — thereby ensuring a net benefit for the sector. Furthermore, agriculture would
also get a reimbursement of the tax revenue paid by private home owners (Interview,
Ministry of Taxation 2011). This model was finally chosen. The tax design was not
optimal from an environmental viewpoint. On the other hand, the average tax level
has, to our knowledge (see also Danish Competition Authority 2006), for many
years constituted the world’s highest pesticide tax, representing a most likely case
for a behavioural effect. Moreover, the formulation of the tax may serve to illustrate
a rather classic path from economic text book into the real world of interests and
politics as well as practical constraints on how to measure toxicity.

When the tax was introduced some transaction costs were assessed. Using sales
as the tax base was expected to minimize inspection costs and administrative costs,
due to the relatively few import and production companies compared with the num-
ber of retailers (Minister of Taxation 1995). It was estimated that non-recurrent
expenses to the labelling system, information and computers would be DKK 2.1
mill. (1995). Monitoring costs were unknown. Operational costs were estimated at
DKK 1 mill. for pressing and sending out of the price labels, but could be underes-
timated — in 2006, one of the two largest chemical companies estimated their label-
ling costs to be between DKK 1.5 and 2.0 mill. per year (Landbrugsavisen 2006).

This system was considered one of the ten most burdensome regulations for the
companies within the jurisdiction of the Ministry of Taxation (see Sect. 6.3.3). The
labelling system also imposed inflexibility on prices as labels were printed months
in advance of sales. One company informed that it had to put labels on 300,000
products every season (Danish Competition Authority 2006). For instance, when
world market prices decreased, the companies had to put new labels on the products
(Interview, chemicals and feed company, August 2011).

Additionally, there were operational costs for the fund administering the ear-
marked funds.

6.3.2.3 Implementability

The Danish pesticide tax was a national tax and therefore not a flexible instrument
in the sense that the tax could be adapted to local particularities. However, the tax
was flexible in the sense that farmers could determine whether to pay the tax or to
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reduce their pesticide use. As for the policy process agricultural interests enjoyed a
privileged position in the policy community while environmental and other groups
at the time worked more at the periphery of the policy areas, when the tax was intro-
duced (Daugbjerg and Pedersen 2004; Interview, Ministry of Taxation 2011;
Interview, Danish Water and Wastewater Association 2011). Needless to say, agri-
cultural organisations and farmers were against the introduction of the tax and were
fighting it in the media, as well as other arenas. However, the policy design, particu-
larly the reimbursement of the tax revenue through land taxes and the establishment
of a new institution administering the revenue, reflected the wishes of agriculture
and eased the implementation (Interview, Ministry of Taxation 2011).

An important barrier for the implementability of the pesticide tax seems to be
that contrary to what is normally assumed in economic modelling not all farmers are
profit maximizers. A 2011 Danish study based on a survey with 1.164 farmer
respondents systematically analysed the most important economic and non-
economic barriers in the decision patterns of Danish farmers regarding plant protec-
tion (Pedersen et al. 2011, 2012b; Christensen et al. 2011). One of the main findings
of the study, which applied cluster analysis, was that approximately one third of the
Danish farmers attach greater weight to obtaining physical yield than to prices on
pesticides and crops, when they make decisions. These farmers primarily optimise
physical yield (crops). On the other hand, around half of the farmers focus more on
prices. They optimise economic yield. In other words, only about half of the farmers
respond to price incentives in the manner assumed in ex-ante analyses of pesticide
taxes. The diminished focus on prices is motivated by the professional satisfaction
gained from producing the highest yield possible, while for farmers who are neither
profit nor crop optimizers the explanation may be that relatively small price changes
may not command adequate attention in a complex decision situation (Nielsen
2009). The analysis indicates that farmers who are more focused on optimising
physical yield (and less on prices) are less responsive to increases in pesticide taxes
and other types of economic instruments than the farmers in the price-oriented clus-
ter. These differences do not appear to reflect underlying structural characteristics,
as the farmers in the two groupings are alike with regard to structural variables such
as farm size and distribution across plant, cattle and pig production (Pedersen et al.
2011, 2012; Christensen et al. 2011; Nielsen 2009).

Additionally, @rum (2003) and @rum et al. (2008) demonstrate that while a TFI
of 1.7 is economically optimal for farmers, according to calculations, within a TFI
interval between 1.7 and 2.0, farmers’ economic outcome would not vary much. The
implication — emphasised by the authors — is that behavioural changes would not
happen automatically, but requires ‘strong(er) incentives’, for instance through a
pesticide quota system or higher pesticide taxes (ibid). Furthermore, structural
developments in Danish agriculture exhibit consistently increasing farm size. The
share of farms larger than 75 ha increased from 8 % in 1989 to 25 % in 2009
(Statistics Denmark 2011: 243). A 2003 estimation indicated that larger farms (150—
200 ha) tend to use 15 % more pesticides than smaller farms (50-80 ha) corrected
for crop composition and location (@rum 2003).
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Current levels of illegal imports are impossible to estimate but every now and
then illegal pesticide transports are uncovered by the authorities (Ministry of
Environment 2011a). In December 2011, the Danish Ministry of Environment
revealed the most severe example of illegal import of pesticides to date. An importer
of pesticides was reported to the police for illegal import and resale of 45 tonnes of
pesticides from Germany in the period 2006-2009. A second company and 44 farm-
ers and horticulturists were reported to the police in the same case (Ministry of
Environment 2011b).

All sector policies affecting the prices of crops and pesticides can reinforce/
reduce the expected effects of the pesticide tax. A prime example is the EU Common
Agricultural Policy (CAP), which previously revolved around product support
rather than producer support, providing incentives for larger production and poten-
tially reducing the effect of the pesticide tax. An example of the CAP affecting
pesticide use is the dramatic decrease in fallow fields in recent years following the
European Union 2008 abolishment of the requirement for arable farmers to leave
10 % of their land fallow to allow the farmers to maximise their production potential
(European Commission, undated). Another example is the trend towards moving of
measures from the CAP’s single payment scheme to the rural development scheme.

6.4 Conclusion

The Danish pesticide tax was implemented in 1996 and the tax rate doubled in 1998.
No ex-post evaluations have assessed specifically whether the 1996 pesticide tax
has delivered the predicted 5-10 % reduction in pesticide use or whether the dou-
bling of the tax rate in 1998 has delivered an additional 8-10 % reduction, as also
predicted. The trajectory of the treatment frequency index (TFI) alone indicates that
the tax has only a very small effect, at best. It is conceivable that the developments
in grain prices (increases some years) as well as pesticide prices (decreases) have
counteracted the taxes, obscuring an actual effect of the taxes. But while this may
hold for 2007 and 2008 with abnormal price developments, the pattern for the first
half of the decade does not appear to support such a conclusion. Nor has the devel-
opment in the composition of crops substantially changed the need for pesticides.
However, poor crop rotation at some farms and the appearance of new pests have
increased the use of pesticides some (@rum et al. 2008).

One reason for the small effects might be that about one third of Danish farmers
can be considered to be less responsive to economic policy instruments than the
main share of farmers, as the former focus more on optimizing yield than on prices
on pesticides and crops (see Pedersen et al. 2011, 2012b). Professional pride in
producing a large crop appears to drive the behaviour of these farmers rather than
tweaking their profits. Therefore, a pesticide tax does not give these farmers as
strong an incentive to change behaviour as it does the farmers who are more focused
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on optimizing economic yield. This is not to say that the crop yield optimizers
would not respond to a stronger economic incentive, they are also businessmen, but
it does corroborate and explain the rather low price elasticity on pesticide taxes and
suggests that for these farmers taxes would have to be increased to well above eco-
nomic optimization levels to have a significant impact on behaviour.

Overall, the Danish pesticide policy instrument mix can be considered a failure,
as the policy mix has fallen considerably short of delivering on the policy objective
of a TFI of 1.7, which was predicted based on ex-ante modelling. In fact, pesticide
use has risen considerably over the years.

As for cost effectiveness of the pesticide tax no precise assessment has been
undertaken. However, a government analysis of policy instruments to fulfil the aims
of the Danish pesticide policy concludes that, in general, ad valorem taxes (such as
the Danish pesticide tax) are cost-effective policy instruments for reduction of the
use of pesticides (Ministry of Environment et al. 2007: 17). However, this rests on
an assumption that the taxes are effective, which has not been demonstrated.
Transaction costs of the pesticide tax were assessed ex ante to be quite small.

The tax has led to some distributional effects within the sector. For instance,
farmers who grow crops with a higher pesticide need and farmers living in regions
with lower land values will, on average, experience a poorer net result than other
farmers.

Many farmers hold the opinion that the pesticide tax is unfair and represents just
another burden reducing their income. Furthermore, importers and producers of
pesticides found the price label system connected to the tax to be costly, a percep-
tion which was supported by a 2006 analysis concluding that the price label system
was among the ten most costly regulations within the jurisdiction of the Ministry of
Taxation. When the tax was redesigned in 2013, the labelling system was cancelled
as the tax was no longer an ad valorem tax.

The agricultural sector is the main sector affected by the pesticide tax. However,
the full revenue is reimbursed to the sector — primarily through lower land taxes —
what eases the economic burden. This reimbursement model was the result of
intense exchange/negotiations between agricultural organisations and three minis-
tries, when the tax was designed.

The design may not have been optimal when the tax was designed in the 1990s
given that the tax rate was based on price instead of on toxicity (OECD 1999).
However, it’s introduction in 1996 represents an important first step, and the design
was improved in 1998, when the tax rates were doubled. Furthermore, the ad valorem
tax (1996-2013) might have made it politically feasible to implement a redesigned
pesticide tax in 2013 based on the toxicity of the pesticides (and with quite high tax
rates from a comparative perspective). The new tax will most likely have an effect
on pesticide use, but it remains a challenge that some Danish farmers do not react to
price incentives in to the degree or in that manner economic modelling predicts.
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Chapter 7
Subsidies for Drinking Water Conservation
in Cyprus

Maggie Kossida, Anastasia Tekidou, and Maria A. Mimikou

Abstract This study investigates four subsidies for drinking water conservation
initiated in Cyprus in 1997, namely: the construction of domestic boreholes for
garden irrigation, the connection of a borehole to toilet cisterns for flushing, the
installation of domestic grey-water recycling systems, and hot water recirculators.
The policy objective on launching these incentives, presented here as an Economic
Policy Instrument (EPI), was to reduce drinking water demand in households, partly
supplied by desalination, especially during drought periods. Thus, the focus of
reducing drinking water consumption was not directly linked to an overall reduction
of the domestic water consumption. From 1997 to 2010 a total of 13,172 subsidies
have been granted, amounting to EUR 5.5 million, resulting in a cumulative saving
of 12.42 mio m* of water. The overall performance of this EPI is subject to uncer-
tainty, while its overall usefulness as an EPI is questionable due to externalities,
mainly related with its impact on the overall domestic water consumption and the
exploitation of regional groundwater resources.

Keywords Cyprus * Drinking water conservation ¢ Subsidies ¢ Drinking water
demand ° Boreholes ® Water recycling

7.1 Introduction

The EPI investigated in this study (subsidies for drinking water conservation in
Cyprus) was initiated in 1997 by the Water Development Department (WDD),
focused in the beginning on subsidies to construct domestic boreholes for garden
irrigation and connecting a borehole to toilet cisterns for flushing. These were
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followed in 1999 by additional subsidies to install domestic grey-water! recycling
systems, and hot water recirculators?® later on. During the same period (1997) public
water supply of desalinated water had been introduced as a source for domestic
water, with the purpose to reduce the deficit resulting from the growing demand.
The rationale of the WDD on launching this EPI was to save valuable drinking
water from the distribution network in households; Part of this water was now com-
ing from desalination and is thus too costly (in terms of production and supply) to
be used for gardens and toilet flashing, especially during drought periods. From
1997 to 2010 a total of 13,172 subsidies have been granted (of which 59 % for new
boreholes, 34 % for connection of boreholes to toilets, 6 % for recirculators and 1 %
for grey-water recycling systems installation). The total calculated amount of euros
paid for those subsidies is about EUR 5.5 million. The vast majority (61 %) of the
subsidies were given in households of the Nicosia water district, 13 % in Lemessos,
10 % in Ammohostos, 9 % in Larnaka and 9 % in Pafos water districts.

Prior to 1997 the water policy was much focused on increasing water supply and
exploiting every drop of water (“not a drop to be lost in the sea”), thus lot was
invested in dam infrastructure and increasing their capacity (i.e. the average 1980s
storage capacity has doubled in the 1990s) (Kotsila 2010). At the same time though,
precipitation trends have been decreasing, thus the water policy in the early 2000
has been shifted towards alternative water supplies, efficient water use and conser-
vation; sustainability has not though been paid much attention yet. The current EPI
was run in parallel with a bundle of additional measures that included reduction of
leakage through restoration of the networks, progressive block tariffs, meter instal-
lation, water saving campaigns etc., in an attempt of the WDD to tackle the increas-
ing per capita consumption and water scarcity problems. Thus, the business as usual
baseline has been going through a major transformation (Charalambous et al. 2011;
LLA.CO 2011).

7.2 Setting the Scene: Challenges, Opportunities and EPIs

Cyprus has a typical Mediterranean climate with mild winters, long, hot and dry
summers, and short autumn and spring seasons. The average annual rainfall is about
500 mm, with a high spatiotemporal variability (ranging from 300 up to 1,100 mm),
while 2-3-year drought events are often observed (Kossida et al. 2012).
Evapotranspiration is high and corresponds to 80 % of the rainfall. Cyprus has been
identified as one River Basin District for the purpose of the Water Framework

' Grey-water is defined here as domestic wastewater from laundry, dishwashing and showers.
2Hot water recirculators pull hot water from the water heater while they send back (at the same
time) cooled-off water creating a closed loop. These systems conserve water (no wasting of water
while waiting for the hot water to arrive to the tap) and use little energy.
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Directive, and is subdivided into 9 hydrological regions made up of 70 watersheds
(MANRE 2005). The area under government control contains 47 watersheds. In
terms of land use, arable land and permanent crops are dominant (48 %), followed
by forests (44 %). Wetlands and water bodies account for 0.4 % only (MANRE
2010). The most important economic sector is the tertiary, both in terms of eco-
nomic output (81 % of the GDP) and employment (72 %), showing upward trends.
The agricultural sector (primary), on the contrary, has experienced downward
trends.

Cyprus has experienced many drought episodes varying from below normal pre-
cipitation (81-90 % normal) to severe drought (<70 % normal) (WDD 2009). The
long term annual average (LTAA) precipitation from 1901 to 1970 was 541 mm,
while the LTAA from 1971 to 2009 has fallen to 463 mm (EEA 2011). The volume
of water falling over the total surface area of the free part of Cyprus (5,800 km?) is
estimated at 2,750 mio m?, but only 10 % (275 mio m?) is available for exploitation,
since the remaining 90 % returns to the atmosphere as direct evapotranspiration.
The net rainfall is distributed between surface and groundwater storage with a ratio
1:3 respectively. From the groundwater storage approximately one-third flows out
into the sea.

Cyprus water abstraction (205 mio m?*/year on average since 1998) comes from
groundwater (75 %) and surface water (25 %), while additional water is supplied by
desalination (24 mio m®/year on average since 1998), water reuse and emergency
water transfers (e.g. in 2008 from Greece). About 52 % of this abstracted water is
provided to the users by the Public Water Supply System (PWSS) while the remain-
ing 48 % through self-supply (agriculture is the dominant user of self-supplied
water). The 2008 annual water use per capita was 276 m?® (or 755 1/cap/day). The
main water user is agriculture (59 %), followed by domestic (30 %), tourism (5 %),
livestock (3 %), and industrial (3 %) (MANRE 2010). Cyprus has experienced
many drought episodes and water scarcity situations, with its groundwater resources
being over-exploited and its water stress conditions reaching critical levels. Based
on calculations of the Water Exploitation Index (WEI), which is here defined as the
percentage of total annual abstraction of the 30 years-LTAA availability of water
resources, Cyprus has been extremely water stressed since 1998 (WEI >40 %) with
its groundwater resources being most stressed. Comparing the surface and ground-
water exploitation indices separately we observe that the groundwater is much over-
exploited (95127 %), while surface water exploitation is below 40 % (10-34 %
demonstrating an overall increasing trend), and thus leveraging the WEI to unsus-
tainable conditions (Kossida 2010).

Under this context, the specific policy objective of the EPI was drinking water
conservation, especially since desalinated water was a major part of the domestic
supply: substituting valuable drinking water from the distribution network in house-
holds that is too costly to be used for gardens and toilet flashing, especially during
drought periods. Secondary objectives related to water security, especially in peri-
ods of drought, and overall water saving.
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7.3 The “Subsidies for Drinking Water Conservation”
in Action

The WDD subsidies target new installations at household level, which are located
within the boundaries of any water district and connected to the Municipal and
Communal PWSS. Four subsidies for domestic water saving have been launched
gradually from 1997 to 2010:

1. Construction of borehole for the irrigation of household gardens (EUR 700) in 1997

2. Connection of the borehole with the toilet cisterns (EUR 700) (applicable also
for schools, office premises, shops, institutions etc.) in 1997

3. Installation of a grey-water recycling system (EUR 3,000) (applicable also for
schools, military camps, public buildings, gyms, hotels etc.) in 1999

4. Installation of a hot water recirculator (EUR 220) in 2007

The above rates are applicable from 2009 onwards; lower rates were initially set
and gradually increased. The rationale behind the EPI was based on the fact that
water used for flashing and garden irrigation constitutes a major micro-component
of the domestic water use with a significant share in the consumption, and the same
applies to laundry, dishwashing and shower water that can be recycled. Nevertheless,
no detailed study prior to the launch of the subsidies has been identified that assessed
their impact and effectiveness or identified a logical basis on how the subsidy
amount has been set. The only prior application was a pilot study on grey-water
recycling in seven establishments in Nicosia that was run for 1.5 years prior to the
subsidy as experimental work (Kambanellas 2007).

All subsidies were granted by the WDD following an application submission by
the beneficiary and two site inspections. Regarding enforcement, although a cap of
250 m® groundwater abstraction per year was imposed to the new boreholes, the
water meters were not monitored by the WDD for compliance. Additionally, neither
inspection of the installations after start-up or other safeguarding mechanisms, nor
any follow-up survey to assess the EPI’s effectiveness were implemented. Only one
follow-up study has been identified to assess the actual performance on boreholes
for garden irrigation. In 2007-2008 extreme drought influenced the beneficiaries
into heavily applying for the subsidies (increase of 170 % of the number of subsi-
dies awarded) probably driven from their will to secure water.

7.3.1 The EPI Contribution
7.3.1.1 Environmental Outcomes

Among the four subsidy categories, constructing boreholes for garden irrigation
received high response (59 %), while 34 % where given for connecting a borehole
to toilet cisterns, 6 % for installing hot water recirculators, and only 1 % for install-
ing grey-water recycling systems. By looking at the temporal evolution of the



7 Subsidies for Drinking Water Conservation in Cyprus 93

Subsidies for drinking water saving Annual Precipitation (mio m3)

in households in Cyprus ——Boreholes for watering domestic gardens

—— Connection of boreholes to toilet cisterns
Instaliation of hot water recirculator

——Installation of grey water recycling system

1.400 4.000
- 3.500
- 3.000
- 2.500
- 2.000
- 1.500
- 1.000
- 500
0

Number of subsidies given
Annual Precipitation (mio m3)

0 T i i T T T T T T

-

A D S & & &
&S '9@ ']90 ‘196 S q’oﬁ ‘19& @@

o &
) (8
o N

LS
Year

Fig. 7.1 Number of subsidies given per category as compared to annual precipitation (mio m?) for
the period 1997-2009 (Source: Compiled by the authors. Data provided by the WDD in I.A.CO
Ltd (2011) and EEA (2011))

number of subsidies as compared with the respective precipitation (Fig. 7.1), we can
observe the following pattern: the number of subsidies paid increased in periods of
low precipitation/drought events (e.g. 2007-2008), while it declined during periods
of relatively high precipitation (e.g. 2001-2004).

In order to assess the effectiveness of the EPI to reduce the pressure on domestic
drinking water supply (policy objective), calculations of the total volume of water
saved have been made based on the number of subsidies granted and assumptions
on the potential savings induced by each subsidy category as listed below (I.A.CO
Ltd 2011; Kambanellas 2007):

— On an average four-person family consumption of 600 1/day, a share of 30 % is
used for outdoor purposes. Thus, using groundwater from boreholes for irriga-
tion can cover this demand.

— On an average four-person family consumption of 600 l/day, a share of 27 % is
used for flashing. Thus, supplying of borehole groundwater to toilet cisterns can
cover this micro-component of use.

— Hot water recirculators can save up to 60 m*/year of water.

— Laundry, dishwashing and shower effluents account for up to 50 % of the house-
hold water use. The operation of a grey-water recycling system can divert these
volumes of water for outdoor use or for flashing (average saving 240 m?/year).

Post-evaluation data that would allow the direct estimation of the water savings
are not available, and thus the proxy calculations cannot be properly assessed for
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their accuracy. Only one follow-up study has been identified to assess the actual
performance on boreholes for garden irrigation: in 2004, drinking water consump-
tion of 20-30 households was monitored in a suburb of Nicosia, 12 months before
and after the installation of a borehole, concluding that a 27 % reduction of drinking
water consumption was achieved. Kambanellas (2007) refers to another pilot study
on grey-water recycling that was run prior to the subsidy as experimental work.
Seven grey-water recycling systems were installed in Nicosia (five in households,
one in a hotel, one in a stadium) and were monitored for 1.5 years (mid-1997 till
end-1998). In that period 220 m?* of water had been recycled. In the current calcula-
tions the value used of 240 m3/year water saved is slightly higher than the study
results, yet since only water from pool showers has been recycled in the hotel, we
would expect a higher volume if all showers had been connected.

The calculated cumulative drinking water savings from all subsidies during the
14-year period 1998-2010 amount to 12.42 mio m* and represent 1.50 % of the total
1998-2010 domestic water use and 3.37 % of the total desalinated water provided
by the PWSS (data for the calculations provided by I.A.CO Ltd 2011; WDD web-
site; EEA 2011). The above percentages vary from year to year: The water saving
as share of the domestic water use by PWSS constantly increases (from 1.04 % in
1998 to 2.10 % in 2010) since the domestic consumption for garden irrigation and
toilet flashing (the two dominant subsidies) is now substituted by self-supplied
groundwater (boreholes). The water saving as share of to the desalinated water pro-
vided by the PWSS is variable, with the maximum being observed in 2007 (4.69 %)
and the minimum in 2002 (2.34 %). As desalinated production significantly grows
after 2007 this share is further decreasing (Fig. 7.2). It has to be emphasized that the

EPIs' performance related to Desalinated Water saving
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Cumulative water saving by EPI as % of desalinated water
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Fig. 7.2 EPI’s performance related to desalinated water supply (Source: Compiled by the authors. Data
provided by the Water Development Department (WDD) in .A.CO Ltd 2011, and the WDD website)
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calculation of cumulative water savings was performed by adding to a current year
the savings that would also occur from all the subsidies of the previous years. This
assumes that the past installations (i.e. boreholes, recirculators, grey-water recy-
cling systems), as result of previous years’ subsidies, are operational and fully func-
tional every year, and maintained properly so that they can render the predicted
estimated savings (e.g. pumps in old boreholes are maintained, old recirculators are
working etc.).

Although the EPI introduced savings in the drinking water supplied by the
PWSS, its impact on the total domestic water use cannot be comprehensively
assessed. Assuming that the recirculators and grey-water recycling systems have
resulted in overall saving of domestic water consumption, the same cannot be con-
cluded for the boreholes’ subsidy since the availability of free groundwater (no
pricing) may have led the beneficiaries to over-pump and irrationally use excess
water. The rational or irrational use of the boreholes (no monitoring and enforce-
ment was implemented) relates to the individuals’ behaviour (education, awareness,
incentives, water saving culture). Furthermore, the borehole abstractions may have
put additional pressure on the groundwater resources. WDD stated that groundwa-
ter levels and geology were considered in the evaluation of the applications, and that
the aquifers where subsidies were approved are marginal and of poor quality and
thus practically not exploitable for may uses. Nevertheless, a comprehensive study
on the cumulative effect of the boreholes (given especially the fact that many illegal
wells do exist on the island) in the different districts should probably have been
undertaken prior to the launch of such measures in order to assess its environmental
sustainability. Currently, no such assessment can be concluded, except that, on the
positive side, this subsidy has in some way allowed the government to have an idea
of the number of domestic boreholes as it acts as an incentive for people to follow
the procedure of applying and registering their borehole (as opposed to drilling it
illegally).

It is reasonable to assume that the induced water savings would be substituting
part of the desalinated water supply. Thus, they can also be translated to equivalent
energy savings (due to the decrease in desalination production needs) and corre-
sponding CO, emissions reduction. Desalination at the current water production
(47.7 mio m¥year) implies a total electricity consumption of 217 GWh/year
(Manoli 2010). Based on the Cyprus Energy Efficiency Report 2001, 762 gCO,
emissions are generated per KWh produced. Thus, the total CO, emissions gener-
ated from the desalination plants energy consumption account for 165,199 tones
COy/year. Each m® of water produced by desalination requires on average 4.5 KW
(Manoli 2010), thus 3.43 KgCO, are generated per m* of water produced. The sub-
sidies granted saved in total 12.42 mio m* of water, and assuming this volume
would have come from desalination they resulted in a total 55,891,080 KWh of
energy saving and 42,601 tons of CO, emissions saved for the entire period, or
3,277 tones/year on average. Acknowledging that pumping from the garden bore-
holes and the operation of recirculators consume energy as well, the net savings are
in fact somehow lower.
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7.3.1.2 Economic Outcomes

The payments provided for each subsidy were not kept constant throughout the
implementation period; the subsidies paid varied among and within the intervention
category, resulting thus in different costs for the WDD every year. It is not evident
that the updates of the subsidies were based on specific studies or monitoring of the
effectiveness of the EPI, but rather on ad-hoc or spontaneous reaction of the
WDD. Similarly a cost-benefit analysis previous to the launch of the measure or an
ex-ante comparison with alternative measures has not been performed (at least to
the best knowledge of the authors). The total calculated amounts of euros paid in
subsidies from 1997 to 2010 is about EUR 5.5 million (of which 59 % for new bore-
holes, 24 % for connection with toilets, 3 % for recirculators, 4 % for recycling)
(Kossida et al. 2013). These payments do not represent the total cost of the EPI
since transactions costs (e.g. costs derived by the field inspections) are not included.

To assess the cost-effectiveness of the EPI, the unit cost of each m?® of drinking
water saved has been calculated for each subsidy type and year, and has additionally
been compared with the selling prices of water from desalination plans (as formu-
lated in 2009). To obtain this ratio (balanced cost), the total cost of the subsidy each
year has been divided with the cumulative water saved from the subsidies granted
during the current plus all previous years, based on the assumption that the past
interventions continue to be exploited by the beneficiaries (Fig. 7.3). To further
assess the net amount of euros paid each year for additional new savings, the total
cost of subsidies of each year has been divided with the additional savings generated
explicitly that year. This was done in order to get a better insight on cost recovery
per subsidy type and time period (Fig. 7.3). The overall average cost per m* saved
from all the subsidies during the whole 1997-2010 period is EUR 0.43 (Kossida
et al. 2011). At the beginning of the implementation, the EPI comes at a high cost,
e.g. subsidies provided for connection to toilet cisterns in 1997 and 1998 result in
EUR 2.83 and EUR 1.52 paid per m* water saved respectively (note that the invest-
ment cost in these calculations is considered as a cost only in the year when the
investment was made). As the EPI implementation progresses and water saving is
accumulating over the years (benefit of previous investments), the unit cost is
decreased to as low as EUR 0.10/m? (years 2001-2005). A time frame of about
3 years was thus required for the EPI to become cost-effective as compared to the
selling prices of the Desalination Plants and water tariffs. It has to be noted that dur-
ing that period the amount paid per subsidy was kept at low levels (EUR 170 for the
boreholes, EUR 340 for the grey-water recycling). From 2006 onwards the unit cost
has highly and abruptly increased, reaching values higher than the desalinated water
selling prices. The maximum is observed in 2007, where unit costs are in the range
of EUR 2.5/m?* and continue to be high and above desalinated water selling prices
for the following years. This change is probably due to the fact that the payments
were significantly increased (EUR 700 for the boreholes, EUR 1,700 followed by
EUR 3,000 for the grey-water recycling systems), as well as the number of subsidies
given (dramatic increase of 100400 % in some categories). Apparently, as Cyprus
was facing severe drought conditions during that period, the applications submitted
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Fig. 7.3 Cost-effectiveness of EPI (fop: Balanced cost per subsidy type (in EUR/m? of drinking
water saved; bottom: Net ratio of EUR paid in subsidies every year per new added/m® of drinking
water saved) (Compiled by the authors with data provided by the WDD in I.A.CO Ltd 2011)

were probably much more than in the previous years, leading us to conclude that the
EPIs probably did not induced a change of behavior towards water conservation, but
rather acted as a mean to individuals to secure domestic water using alternative free
resources (they did thus decreased water supply risk), and people might have after
all implement these measures even if the subsidies were not available. Looking
further at the net cost of additional new savings generated every year, we can
observe that after 2004 this becomes disproportionally high, implying that the
increases in the amounts paid were probably too high (subsidies should probably
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have kept at lower rates). Thus, it is not clear whether the EPI contributed to increase
the overall economic efficiency, as the average unit cost of the 1997-2010 period
was indeed lower than that of the desalination plants, but there were several years
where it was much higher (Fig. 7.3).

7.3.1.3 Distributional Effects and Social Equity

The government principle when water shortages arise in Cyprus is “first come
humans, then animals and finally plants”. This rationale creates feelings of unfair-
ness resulting in illegal drilling and pumping of groundwater. In the case of this EPI,
the beneficiaries’ incentives into applying for a subsidy seem to stem from their
motivation to secure water and interrupted supply for their gardens, rather to con-
serve water. As mentioned before, the observation that the number of subsidies
increased in periods of low precipitation/drought events and declined during periods
of relatively high precipitation (Fig. 7.1) possibly conveys a message on the indi-
viduals’ responsive behaviour (rather than proactive).

Social inequalities can arise from the subsidies for boreholes: during dry periods
when water supply is cut regularly and while some people are suffering from water
shortages, others may water their gardens, causing aggravation. Furthermore, it
brings up questions on environmental cost recovery and whether money should be
granted to people as they are already benefiting from acquiring an additional “free”
water supply. On the other hand, in an interview (Cyprus Mail 2008) WDD senior
staff defended that licenses to drill boreholes are given every year and a large num-
ber of new boreholes were dug in 2008 (year of acute water crisis) causing hardship
and inconvenience for those who could not afford their own borehole, thus the sub-
sidy may have created opportunities for these people.

Additional conflicts may rise by the farmer’s community. Although stated by the
WDD that boreholes were approved on the basis that they were exploiting marginal
aquifers of urban centers and of poor quality unsuitable for other users, public proof
of evidence was lacking and thus farmers could assume that the drawdown may
affect nearby irrigated agriculture and their wells’ capacity. Finally, given the pro-
cess of the borehole subsidy, conflicts may arise between the WDD (executive level)
and the Local District Offices (end-users level).

7.3.2 The EPI Setting-Up

The institutional set-up in Cyprus is built in three levels (Aeoliki Ltd 2009): a policy
level (cooperation among four Ministries, namely the Ministry of Agriculture,
Natural Resources and Environment (MANR&E), the Ministry of the Interior, the
Ministry of Finance and the Ministry of Commerce and Industry); an executive
level (with responsible actors being the WDD of the MANR&E for planning,
designing, constructing, operating and maintaining water works, and the District
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Administration (DA) of the Ministry of Interior implementing/enforcing water laws)
(Government of Cyprus 2010); an end-user level (local organisations like the
Municipal Water Boards, the Village Water Commissions, the Irrigation Divisions
and Associations, the Sewerage Boards).

The design, implementation and enforcement of the EPI were carried out solely
by the WDD. This entails evaluation of applications, inspections prior and after the
installation. The work load required substantial time, man-power and money, and
probably created the incapability to monitor (e.g. the borehole meters) and follow
up on the effectiveness of the measure. If responsibilities had been better shared
among the executive and end-user levels (e.g. monitoring carried by the Local
District Office), the implementation might have been more successful: better selec-
tion of the beneficiaries based on specific additional local criteria (i.e. loose condi-
tions when it comes to the selection of beneficiaries for borehole drilling are reported
by some water officers, Charalambous et al. 2011), stronger enforcement of the
EPI’s constraints (i.e. respect of the groundwater abstraction cap), monitoring and
assessment of its impacts and benefits that would allow update and re-design of the
EPI. Regarding the construction of boreholes, the Local District Office was involved
in granting a drilling permission, but not in the actual evaluation process; it was act-
ing rather as an additional intermediate agent who was gathering paperwork to for-
ward it to the WDD, burdening thus in a sense the process.

Transaction costs have been identified in relation to the design, implementation
and monitoring and enforcement. With regard to the design of the EPI, no engineer-
ing or economic assessment studies have been identified prior to its implementation,
with the exception of subsidies for the installation of grey-water recycling systems
(Kambanellas 2007). Five years of research (1985-1991) and 2 years of experimen-
tal work (1997-1998) on a pilot scale led to launching this subsidy in 1999. Thus,
design costs related to costs paid to researchers for designing the pilot study, the
purchase and installation of seven systems in Nicosia, lab costs, and field trips
expenses (assuming the labour cost of the involved WDD officers was included in
their salary). Based on the Citizen’s Charter Report (WDD 2005), a series of actions
had to be undertaken from the time of application until the subsidy is paid to the
beneficiary (submission of application, preliminary inspection, approval, installa-
tion, final inspection, grant). Implementation costs are thus generated by the need
for field inspection (two to three times is total) and the interaction between the
WDD and the DO in the case of boreholes. These extra labour costs generated for
the technicians and the officers can be covered by their salary, yet transaction costs
are still evident and associated with opportunity costs in this case. The instrument
had provisioned the installation and monitoring of water meters in the boreholes.
Nevertheless, monitoring and control activities have not been identified. Control of
the borehole meters would imply field trips (and thus associated expenses), and
monitor of the house meters to assess water savings would imply interaction with
the DO, thus labour costs if additional personnel is required to run the assessment.

The implemented EPI was aligned with the prevailing laws and policy setting,
while no barriers linked to other policies could impede its implementation. In terms
of flexibility, subsidies themselves are flexible and can be adjusted to local conditions;
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adequate planning is though required in the designing phase, as well as a follow-up
on their effectiveness that can allow re-design and post-implementation adaptation
when conditions change. Nevertheless, this has not happened in this case as a uni-
form approach has been applied, regardless the local particularities. Although the
amount paid for subsidies have been updated from 1997 to 2010 these adjustments
have not been based on a post-implementation review.

Regarding the selection of beneficiaries for borehole drilling, loose conditions
were reported by some water officers (Charalambous et al. 2011). During the
extreme drought of 2007-2008, the number of subsidies paid drastically increased
(amounting to an investment cost of about EUR 2.5 million for the 2 years), demon-
strating the fact that external factors probably led to spontaneous and poorly thought
reaction in terms of economic efficiency (both due to the increased numbers of
subsidies awarded, as well as to the increased grant per subsidy paid). A total of
3,504 subsidies were given for construction of new boreholes and connection to
toilet cisterns, and 419 for installation of recirculator and grey-water recycling sys-
tems. The resulting unit cost for every m?® of drinking water saved with these invest-
ment costs of the years 2007-2008 reached EUR 2.5 in some cases (e.g. for the
subsidies regarding the connection of cisterns to boreholes and the installation of
recirculators). The EPI had not provisioned for measures to monitor the achieve-
ment of policy objectives and to avoid negative effects.

For financial matters the WDD has to consult with the MANR&E, the Planning
Bureau for the authorization of funds and expenditure, the Ministry of Finance and
the Accountant General for finance and tenders and the Loan Commissioners for
loans for subsidized projects. It is also monitored from the Audits Office and has to
justify any change from the original contracts for water development works. This
process of obtaining the release of the funds can be tedious, requiring much time
and effort. The WDD is bounded on the government procedures for all its actions.
That could also be problematic and most importantly time consuming for the proce-
dures, and might have been the root of poor planning of the EPI in terms of grants
awarded per subsidy type and their respective updates.

Finally, regarding the EPI and sectoral policies, no specific barriers linked to
other policies that posed problems to the successful implementation of the EPI have
been identified. On the other hand, the EPI, and specifically the subsidies for bore-
holes may have put additional pressure on the groundwater resources with negative
effects on the environment. Although it was stated by the WDD that the aquifers
where subsidies were approved are marginal and of poor quality and thus practically
not exploitable for may uses, no pressure and impact analysis. This goes against
environmental policies, in this specific case the Water Framework Directive. WFD
is intended both to safeguard drinking water supplies and to prevent ecological dam-
age. Similarly, among the goals of the WFD and Groundwater Directive is the good
chemical status of the groundwater, and thus with the borehole subsidies the WDD
could further deteriorate the groundwater bodies (since less quantity could results in
less dilution), when in fact they should try to improve it.
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7.4 Conclusions

From 1997 to 2010 a total of 13,172 subsidies have been granted. By looking at
their temporal evolution in comparison with the respective precipitation, it is
observed that subsidies pick-up in periods of low precipitation (drought events),
conveying a message that the motivation of the beneficiaries was securing uninter-
rupted water supply for their gardens, rather than conservation, and their behaviour
was reactive rather than proactive.

The fact that enforcement by the WDD was non-existent, and thus no regular
monitoring of the boreholes” meters has been implemented, weakened the EPI’s
performance and its overall benefits. On the positive side, since the water saved
from the subsidies would have originated from desalination, equivalent energy sav-
ings and corresponding CO, emissions reduction have been induced, estimated to a
total of approximately 56 million KWh of energy saving and 3,277 tons of CO,
emissions/year on average.

The overall average cost per m* of drinking water saved from all the subsidies
during the whole 1997-2010 period is EUR 0.43 (based on the assumptions and
necessary proxies made in this study). Additional transaction costs have not thought
been assessed. At the beginning of the implementation, the EPI comes at a high cost,
(e.g. EUR 1.52-2.83/m? in 1997-1998) since the investment cost is considered as a
cost only in the year when the investment was made and water savings have not yet
accumulated. As the EPI implementation progresses and water saving is accumulat-
ing over the years, the unit cost is decreased as low as EUR 0.10/m? (years 2001—
2005). A time frame of about 3 years was thus required for the EPI to become
cost-effective as compared to the selling prices of the Desalination Plants and water
tariffs. From 2006 onwards the unit cost has abruptly increased, reaching values
higher than the desalinated water selling prices. This change is due to the fact that the
payments were significantly increased, as well as the number of subsidies awarded,
supporting evidence that its cost-benefit clearly relates to the design parameters.

The overall performance of the EPI is subject to uncertainty. While drinking
water conservation has likely been achieved, all results are based on proxy calcula-
tions, (due to lack of proper monitoring), and thus subject to bias. At the same time,
there is no clear evidence that an overall reduction of the domestic water consump-
tion has been achieved. The selection of boreholes as a subsidy creates ambiguity,
regarding the adverse impacts on groundwater and the irrational use of a free water
supply (thus resulting in an overall increase if domestic water use). Weaknesses in
the design (no impact assessment prior to implementation, no research behind the
selection of the amounts paid, etc.) and enforcement of the EPI (no monitoring and
follow-up) cause reservations regarding its effectiveness. There is no evidence that
the implementation of the EPI would have been enacted even if the negative net
benefit was recognised, yet the subsidies that related with the boreholes (two out of
the four subsidy categories) could have been redrawn due to strong arguments by
environmentalists (since these were the ones who also received strong criticism
after implementation).
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In parallel to the subsidies, the WDD had launched a bundle of demand reduction
measures: awareness campaigns, water reuse, water pricing, water metering instal-
lation, leakage reduction. Thus, it is difficult to decouple the actual effect of the
investigated EPI and the savings that are explicitly attributed to the subsidies. While
the EPI was aligned with the prevailing laws and policy setting, and it has a flexibil-
ity potential to be adjusted to local conditions, public participation, inclusion of
stakeholders and collective design were not pursued. If incorporated, these could
have brought up issues of social equity, possible unsustainability of the measure as
such, and useful suggestions for re-design and enhancement. Additionally, the
whole process was much centralised, whereas if a rational partition of responsibili-
ties had been foreseen (i.e. carrying of the inspection by the Local District Office)
the burden would have been shared and thus enforcement and follow-up might have
been possible allowing in turn real ground evaluation of the EPIs effectiveness.

For this EPI to be successful some key enabling factors and preconditions need
to apply. Adequate design, prior to the implementation of measures, based on field
research, survey, impact assessment and pilot applications, is essential. This design
process needs to be collective, seeking public participation and involvement of the
stakeholders in order to allow for the identification of issues of social equity and
unsustainability (e.g. in relation to the amounts granted, the expected response,
etc.). Enforcement and monitoring, that will allow the timely collection and analysis
of data to assess the performance and re-evaluate the original design are further
needed. A share of responsibilities among the competent authorities is essential dur-
ing the implementation phase. Involving regional authorities that could (a) convey
local knowledge on the specific prevailing conditions, and (b) perform the inspec-
tions, can allow the proper adaptation of the subsidies, while reducing the burden
and cost from the central agent. Awareness rising and targeted education of the
beneficiaries must have a central role. It is critical that they, as end-users, understand
that their main incentive should be water conservation as opposed to saving money
from their water bill or securing uninterrupted watering of their gardens, avoiding
thus irrational use.
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Chapter 8
Residential Water Pricing in Italy
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Margaretha Breil, and Antonio Massaruto

Abstract This chapter analyses the residential water pricing system in Italy and
reviews the empirical outcomes of water tariffs in the Po-River Basin District
(P-RBD), and especially in the Emilia Romagna administrative region (RER). The
tariff system is imbedded in a composite regulatory framework governing the water
supply and sanitation (WSS) services that was instituted in the 1990s. The scope of
the review embraces both the outcomes of the WSS reform and the accomplish-
ments of the per-capita and social water tariff variant introduced in RER, along with
the service performance criteria meant to encourage better service provision and
conservation of water resources. Starting from 2011 the regulation of the water
tariffs has been progressively reorganized. As the reorganisation is not yet fully
realised, and our analysis concentrates on the ex-post review and assessment, we
concentrate on the water tariff system in place until 2012.
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8.1 Introduction

A residential water tariff is a price that domestic users pay for water supply and
sanitation (WSS) services; that is abstraction, storage, potabilisation, conveyance,
wastewater collection and treatment. Water tariffs may be designed and structured
so as to encourage water conservation and greater water use efficiency; with tangi-
ble environmental benefits. In doing so, water pricing may pursue multiple policy
goals, seemingly at odds but reconcilable in principle: water use efficiency, that is
avoiding wasteful use of water; allocation efficiency, thus maximising overall soci-
ety’s benefits from water uses; financial viability, meaning ability to compensate
capital, skills and technology needed to ensure water services and sanitation; and
social equity, usually referring to the affordability of the water service as a public
interest good.

The EU Water Framework Directive (2000/60/EC), the flagship of Community
water-related policies, compels an adequate contribution of the different water uses,
including the households, to the recovery of the costs of water services. What is an
adequate level of cost recovery is left to the discretion of the EU Member States
(MS), based on the ‘social, environmental and economic effects of the cost recovery
as well as the geographic and climatic conditions of the region or regions affected’
(Directive 2000/60/EC). This requirement has not been fully translated into Italian
WSS regulation. As a results, the water tariff system plays a limited role.

In this chapter we analyse water tariff system in Italy and the tariff variant intro-
duced in Emilia Romagna administrative region (RER). The tariff system is a part
of a comprehensive legislative and regulatory framework that determines the organ-
isational and management structure of the service provision, and the competences
and jurisdiction of the respective authorities. The framework had been laid down in
the law 36/1994 (so-called Galli law), later incorporated into the law 152/2006 (so-
called Environmental code). According to this system, the central government exer-
cised authority over the conceptual design of water tariff system, whereas the power
of articulating the water tariff structure and levels was delegated to lower authori-
ties. The water services are organised within water supply and sanitation (WSS)
districts (the so-called optimal territorial areas, ATOs). According to the
Environmental code, the water tariffs were designed as a price-cap system in rela-
tion to the quality of service, amortisation of physical capital, costs of maintenance,
and return to capital investments. The price-cap refers to the difference between real
and reference operational costs which cannot exceed 30 %. The remuneration of
invested capital, set to 7 % of the envisaged investment capital of the water utility,
has been at the centerstage of the public abrogative referendum (June 2011). The
referendum responded to a 2009 law requesting that water services are either com-
missioned to entirely private or public-private companies. In the latter case the pri-
vate constituent should account of at least 40 % of company’s capital. The
referendum succeeded both to block what has been labelled as ‘privatisation’ of
WSS, and to abolish the return to capital investments as a part of the WSS tariff
method. Starting from 2011, the authority over water tariffs design has been partially
transferred to the Authority for energy, gas, and water services who initiated, as a
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transitory measure, a new tariff method. The changes of tariff systems after 2011 are
not subject of our analysis, both because the new system is not yet finalised and
reorganisation is not yet fully realised, and our review concentrates on the ex-post
assessment of empirical evidence.

8.2 Setting the Scene: Challenges, Opportunities and EPIs

Italy is characterised by abundant but unequally distributed renewable water
resources. Besides, the relative high climate variability is likely to be further rein-
forced as a result to medium- to long-term effects of human-induced climate change.
The Po-River Basin District (P-RBD) is one of the eight river basin districts (RBDs)
established under the EU Water Framework Directive (2000/60/EC) and the legisla-
tive decree 152/06 which transposes the WFD into national legislation (the so-called
Environmental Code). It is the largest single river basin (RB) in Italy, and an engine
of economic growth. The per-capita gross domestic product in the 26 provinces
comprised by P-RBD ranges between 21,000 and 38,000 PPS (purchasing power
standards) and is above the EU average for all but a few provinces. The administra-
tive Region of Emilia Romagna (RER) situated in the North-East of Italy and par-
tially included in the Po-River Basin District (P-RBD). Emilia Romagna extends
over 22,445 km? and is home to 4,432,500. The Region includes nine districts
(Provinces), nine WSS districts (ATOs) and intersects seven primary water basins
among which the most important is the Po-River Basin.

Annual average precipitation within the P-RBD is nearly 1,200 mm, or around
78 billion m?. Civil water use accounts for around 12 % of the water withdrawals in
the river district. The main source of water withdrawal are aquifers in the upstream
part of the district whereas several provinces in the downstream part withdraw water
from the surface sources and the Po river itself. The city of Ferrara, situated close to
the river outlet, is supplied by 72 % from the Po river (ATO Ferrara 2006). The long
term average discharge of the river at Pontelagoscuro is 1,540 m?/s whereas the
water abstraction for public water supply varies between 0.9 and 1.2 m%s. In sum-
mer 2007, river discharge at Pontelagoscuro was as low as 168 m¥/s, barely above
the minimum environmental flow of 150 m?/s, which exemplifies the vulnerability
of the WSS provision.

The population in P-RBD amount to 17 residents (+6 % compared to 2001)
mostly concentrated in small towns below 25,000 residents. Within the river district,
the cities with above 100,000 resident are 11, with total population amounting to
3,400,400 inhabitants (or 20 % of the whole P-RBD population). According to the
demographic projections, the population is expected to increase by 7-26 % by 2050.
The average domestic water consumption in the main towns is highly heteroge-
neous, ranging from 240 1/day/inhabitant (I/day/pc) in Lodi to 132 I/day/pc in
Reggio nell’Emilia (average 197 1/day/pc). The lowest consumption is typical
for the Emilia Romagna region (RER) situated in the downstream part of the basin.
The registered water losses are 21.6 % on average across the major town in the
P-RBD, and ranging between 34.5 % (Torino) and 7.25 (Aosta).
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The average tariff per capita are highest in the RER, whereas the citizens of other
major regions comprised in the P-RBD (Piedmont, Valle d’ Aosta, Lombardy) pay
relatively less. The 2011 data (Federconsumatori 2011) shows that Reggio
nell’Emilia is the town with highest average water prices (EUR 2.24!/m?), while
Milano’s residents pay the lowest tariffs (EUR 0.67/m?).

The RER government modified the method to determine the water tariffs by the
regional decree 49/2006. The method introduced performance factor (PCn) that
allows to ‘penalise’ water utilities not encouraging enough the final consumers to
conserve water, while rewarding those who manage to do so. The regional decree
49/2006 introduced the obligation to connect the water tariff to the number of
household members. The ATO Bologna fulfilled the obligation by implementing the
so-called ‘per-capita’ tariffs (PCT). The PCT was experimentally introduced in five
municipalities in 2008 and fully applied starting from 2009. The tariff is applied
only to domestic water uses and includes a fix and a variable component, both
dependent on the number of household members.

The domestic water supply is priced with fixed and volumetric components, the
latter based on increasing block tariffs (IBTs). The tariff is set to recover financial
costs of the service to some extent, that is investment costs, operational and man-
agement costs, and administrative and support costs. The environmental and
resources costs are not included, contrary to what is required by the Water Framework
Directive (WFD). RER deploys ‘social tariff’, subsidised by other user groups, in
response to the affordability of household water services. The water tariff is con-
nected to the quality of the service provided, assessed using a set of environmental
and service performance indicators.

8.3 The Water Tariffs System in Action

8.3.1 The EPI Contribution
8.3.1.1 Environmental Outcomes

According to the latest available data,’ the total water withdrawals’ in RER declined
by 1.6 % between 2005 and 2008. With exception of Modena, the withdrawal
declined in all ATOs situated in the Emilia part of the region, and increased in the
Romagna part, likely as a result of seasonal water demand of attractive touristic

!'These tariffs are calculated based on reference consumption of 200 m?*/year by a family with two
children. Hence the tariffs contain a higher share of the more expensive volume-price block.

2The data from the latest water census (published in 2014 and referring to water consumption in
2012) is not yet available in a disaggregated form (per WSS basin and major cities). The data used
in our analysis refer to the water censuses in 2008 and before.

3This data refers to water withdrawn by water utilities serving specific WSS district (ATOs) and is
not necessary indicator of water consumption, as significant volumes of water are transferred
between WSS districts.
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attractive place along the North Adriatic Sea. The observable changes range between
—23 % in Piacenza to +15 % in Modena. Bologna, Parma and Ferrara ATOs show a
reduction of —11, =3, and —1 % respectively. Overall, the water withdrawals for
public distribution in RER amount to 121 m¥/year per capita (ISTAT 2009a), which
is less than the national average (198 m?/year per capita). The variation in the with-
drawals per capita span from 48 m?*year (Ravenna ATO) to 184 m?/year
(Forli-Cesena).

Across the P-RBD, the major cities with highest reduction of water consumption
includes Parma (-35 % over the period 2000-2011; from 201 to 137 1/day/pc),
whereas only Cremona increased the consumption per capita (+3.5 %, from 203 to
211 l/day/pc). On average the water consumption in the P-RBD amounts to 197 I/
day/pc.

Households’ per-capita water consumption in the district towns in RER is com-
monly lower than in other cities within the river basin. The highest per-capita con-
sumption is registered in Piacenza (78 m*/year/person) and the lowest Forli-Cesena
(51 m*/year/person). Also with respect to losses in water pipeline system RER per-
forms better than most of the other regions. Compared to national average (32 %)
and worst performer (Puglia, 47 %), the RER loss rate (24 %) is lower by one and
three quarters respectively. Within RER the losses span between 18 (Forli-Cesena)
and 30 % s (Ferrara) (ISTAT 2009a).

Normally, the quantity of water withdrawn is negligible in the basin’s water bud-
get. However, during the recent drought spells in 2003 and 20062007, the preven-
tive reduction of the domestic water consumption had sizeable effects (ARPA
Regione Emilia-Romagna 2006). In the Romagna part of the region, supplied from
the Ridracoli dam, the water shortage reached even more critical levels, triggering
the declaration of state-of-the-emergency in May 2007.

The riverine ecosystems along the river network and the delta benefit from the
combined effect of reduced water consumption in agriculture, industry and domestic
sectors. Po-River Delta is one of the most valuable wetlands in Italy and a biodiver-
sity hotspot — NATURE 2000 site — of European importance. The Delta is undergo-
ing lasting changing under significant anthropogenic pressures, sea level rise and
sea water infiltration upstream for a considerable distance from the mouth. Hence,
the Po-River Delta is extremely sensitive to reduced river flow (RER 2009).

Decree 152/06 specifies the requirements put on quality and coverage of waste-
water treatment, in compliance with the Council Directive 91/271/EEC concerning
urban wastewater treatment. In RER, 2,163 wastewater plants served about 6.2 mil-
lion PE* (81.6 % coverage) (ISTAT 2009a). The coverage of domestic users
increased from 64.2 % PE in 2005 to 67.3 % (+2.9 %). The number of urban
agglomeration below 2,000 PE without a wastewater treating (WTT) system in
2008 was still high (1,609). However, the number of larger settlements (>2,000 PE)
not connected to treatment plant is only 21, down from 179 in 2005. According to
the State of the Environment in RER, the quality of surface water bodies has not

“Person equivalent (PE) is a quantity of biodegradable organic substances from the civil use dis-
charged in 24 h and corresponding to biochemical demand of oxygen equal to 60 g per day.
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improved notably between 2004 and 2008. This is because agriculture remains the
major source of pollution and reduced point pollution is not easily discernible in the
quality of water bodies.

8.3.1.2 Economic Outcomes

Compared to the situation before 1994, the reform of the water services and sanita-
tion had helped to modernise WSS, and reduce fragmentation in both service provi-
sion and water tariffs in place. Between 2001 and 2010, the number of water utilities
operating in the RER went down from initial 157 to 18. The number of tariff basins —
areas applying the same tariff structure and levels, was reduced from 214 to 37
(Table 8.1).

The reform however did not ensure level of investments necessary into extension
and modernisation of water infrastructures. In 2007, the average annual per-capita
investment in WSS amounted to EUR 37.00 (min-max range EUR 19-117)
(CONVIRI 2008). According to the only study available, this is by far too little
(Massarutto 2011). Most of the investments are designated for new infrastructure,
whereas improvement of the existing infrastructure is dedicated only some 37 %.
These shares tend to be opposite among the developed countries with high WSS
connectivity (40 % for new infrastructures and to 60 % for maintenance of existing
infrastructure) (CONVIRI 2008). According to (CONVIRI 2008), the new invest-
ments are financed predominantly from the collected revenues (46 %) and public
transfers (21 %). Own capital investments and loans are represented by 11 % and
14 % respectively.

Table 8.1 Evolution of the water services and sanitation sectors in Emilia Romagna region (RER)
between 2001 and 2010

2001 2005 2010"

ATO POP 2006 WU TB WU TB WU TB
1 Piacenza 278,224 30 47 28 30 2 3
2 Parma 420,077 26 47 26 40 4 7
3 Reggio Emilia 501,364 2 2 2 2 2 2
4 Modena 670,098 32 32 4 5 3 5
5 Bologna 954,682 50 50 4 7 2 8
6 Ferrara 353,303 2 2 2 2 2 2
7 Ravenna 373,449 5 5 1 3 1 5
8 Forli-Cesena 377,993 8 8 1 3 1 3
9 Rimini 294,074 2 21 1 2 1 2

Total ER 4,223,264 157 214 69 94 18 37

Source: Online sources of the italian Statistical Bureau (www.istat.it), own elaboration

Note: POP 2006 population living in the different ATOs in 2006, WU number of water utilities
operating in the RER, 7B number of tariff basins

*Domestic tariffs only


www.istat.it

8 Residential Water Pricing in Italy 111

Table 8.2 Actual and planned investment in ATO Ferrara

HERA CADF TOTAL
Population (2006) 353,304
Aqueduct length (km) 2,420 2,264 4,684
Sewage system length (km) 928 905 1,833
Investments 2005-2007 (EUR) 25,872,000 14,039,041 39,911,041
Investments 2008-2012 (EUR) 53,074,000 20,100,000 73,174,000
Investments 2012-2024 (EUR/year) 10,000,000 4,300,000 1,300,000
Source: ATO 6 Ferrara (2007)
Table 8.3 Actual and HERA
planned investment in ATO Population (2008) 960,343
Bologna
Aqueduct length 8,801 km

Sewage system length 3,504 km
Investments 2004—-2006 | EUR 82,000,000
Investments 2007-2009 | EUR 108,000,000
Investments beyond EUR 194,720,565
2010

Source: ATO Catchment Area Plan

In each ATO, water supply and sanitation services are commissioned to one or
more water utility for the period up to 30 years. ATO Bologna commissioned the
service until 2021 to HERA Group S.p.A; ATO Ferrara commissioned the service
until 2024 to HERA Group S.p.A. and CADF S.p.A.; and ATO Parma commis-
sioned the service to IREN S.p.A., Montagna 2000 S.p.A., Salso Servizi S.p.A. and
Emilia Ambiente S.p.A (RER 2010). The two largest water service providers in
RER (Hera and Iren) are multi-utility corporations with large turnover. Business
diversification influence positively company’s ability to access credits. The
Tables 8.2 and 8.3 show the planned investments in the ATO Ferrara and ATO
Bologna.

Over the period 1999-2008 Aosta and Sondrio registered the highest reduction
of water losses (=72.3 e —62.9 % respectively) while Cuneo and Asti registered a
substantial increase of losses (+184 e +102 % respectively).

The RER included an economic incentive for water utilities to reduce water
losses and improve the quality of the services; the co-called performance factor
(PCn). The PCn is determined by two sets of indicators with respect to quality of the
service (e.g. unplanned service disruption, customer satisfaction, call centre ser-
vice), and environmental performance (e.g., water losses and per-capita water con-
sumption) (RER 2006).

The current tariff systems in Italy led to a great differences in water prices across
the ATOs (Federconsumatori 2011). Calculated for a representative level of house-
holds’ water consumption (200 m?/year), the water bills across districts’ capital
range from around EUR 0.58/m*> (Milan) and EUR 2.39/m* (Florence)
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Table 8.4 Share of cost components in the water price

Bologna Ferrara Parma

(EUR/m%) (EUR/m%) (EUR/m?)
Operating costs 0.019 0.025 0.049
Maintenance 0.042 0.043 0.062
Compensation for the invested capital 0.059 0.050 0.093
Investments in water treatment structures 0.119 0.119 0.205
Investments in water losses reduction 0.091 0.089 0.148

Source: RER (2005)

(Federconsumatori 2011). In 2010, average price of water in the tree district town
analysed in this study was well above the national average: Bologna EUR 1.51/m?;
Parma EUR 1.91/m?; and Ferrara EUR 2.03/m? (Federconsumatori 2011). In prin-
ciple, water bills in Italy are lower than in most other European countries. These
differences lie in the incomplete amortisation of water pipeline systems initially
build using public money.

In 2005, the Water Conservation Plan estimated the incidence of some of the
costs into the total amount of the tariff for each ATO in the Emilia Romagna region
(Table 8.4).

8.3.1.3 Distributional Effects and Social Equity

The price of WSS increased substantially since the introduction of the Galli law. Yet
compared to other European countries, Italy is still among the countries spending a
relatively small proportion of household incomes on water service. However, the
number of families which spend more than 3 % of their income for water is on the
rise (AUTORIDSRU 2011).

Between 2001 and 2010, the average prices paid by households for water ser-
vices rose by 66.7 % in Italy and by 68 % in the RER (Table 8.5). In some districts
the price increase toped 200 %. To compare, from 2001 to 2007 the net household
incomes increased only by 17 % in Italy and 14 % in RER (ISTAT 2009b).

There have been some attempts to define the highest socially acceptable share
(SAS) of cost of water service in terms of household incomes, originating from
studies on impacts of privatization of water services in 1980s and early 1990s in UK
and Wales. Fitch and Price (2002) for example set the SES to 3 %, drawing on the
measure of fuel poverty (>10 % of household income). The average cost of water
service in Italy does not yet reach a level of concern, but raising poverty and related
problems of access to services are being raised.

Poverty indicators show that on average 15.2 % of households in Italy and 9.5 %
of households in the Region Emilia Romagna are considered poor according to the
EUROSTAT indicator of deprivation. The number of households facing difficulties
in paying bills for services (including water and heating), 10.6 % in the national
average and 4.6 % in the Emilia Romagna Region, is especially high among single
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Table 8.5 Average water charges (Euro per typical annual consumption of 160 m?) in the Region
Emilia Romagna (RER) in 2001 and 2010. National average for 2001 based on an annual
consumption of 150 m* (AUTORIDSRU 2011)

2001 2010 Difference

EUR EUR %
Italy 135 225
Piacenza 67 205 205.97
Parma 135 274 102.96
Reggio Emilia 160 295 84.38
Modena 113 205 81.42
Bologna 152 189 24.34
Ferrara 186 284 52.69
Ravenna 173 267 54.34
Forli-Cesena 196 270 37.76
Rimini 155 239 54.19
Minimum value RER 67 189 182.09
Maximum value RER 196 295 50.51
Medium value RER 149 250 67.79

parent households and elderly people. In these statistics, water consumption is not
considered as a separate indicator. In 2009, 10.6 % of Italian households and 4.6 %
of those in the Region of Emilia Romagna were facing problems in providing for
adequate heating of their dwellings (AUTORIDSRU 2011). The same report esti-
mates that in 2009, water bills amounted to 0.5 %, for waste collection to 0.6 % and
heating to 3 % in terms of household incomes.

The resolution for the regional government n. 560/2008 adopted guideline for the
application of social tariff as a way of protecting low-income households. The sub-
sidised water tariffs are offered to all households below a certain threshold, deter-
mined with an indicator of wealth ISEE (indicator of comparable economic
conditions, ISEE®). For the territory of the whole region, there is a single threshold
that specifies the economically and socially most marginalised and vulnerable
households. A second threshold is variable and is determined by each AATO. It
specifies households exposed to less extreme economic and social hardship. The
social tariff is financed through the application of higher water tariffs (up to 1 %)
applied to wealthier consumers. Facing the second highest water tariff in RER, the
ATO Ferrara was the first one to apply the social tariff (resolution n. 5 of 17
December 2007). In 2008, the water tariffs were increased 0.5 % and the proceeds
collected were designated to co-finance the water consumption by disfavoured cli-
ents, elderly citizens and physically impaired persons. ATO Parma adopted the
social tariff in 2009 (resolution n. 15 of 22/12/2009) (Tables 8.6 and 8.7).

The collected funds for social tariffs amounted in 2009 to EUR 59,075 in
Bologna, EUR 193,088 in Ferrara and, in 2010, ca. EUR 300,000 in Parma.

SIn Italian, Indicatore Situazione Economica Equivalente.
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Table 8.6 Example of social tariffs in the selected ATO

Most marginalised groups Less marginalised groups Price increase for
ATO (ISEE) (EUR) (ISEE) (EUR) other users (%)
Ferrara <2,500 2,500-5,000 0.5
Parma 2,500-5,000 2,500-5,000

Table 8.7 Number of households- beneficiaries of social tariffs in 2009

Bologna Ferrara Parma*
No of % of all No of % of all No of % of all
households | households | households | households |households |households
First 643 0.2 555 0.3 2,400 1.2
income
band
Second 2,150 0.5 1,593 1 7,100 3.6
income
band
Total 2,793 0.7 2,148 1.3 9,500 4.8

*Values for Parma refer to 2010, the first year of the tariff in this area (AUTORIDSRU 2011)

The quality of the water supply and sanitation services is regularly evaluated in
terms of customer satisfaction. Generally, the communication of water authority
yields medium level of satisfaction, whereas price level receives lowest scores.
Some areas within RER display a higher degree of dissatisfaction (AUTORIDSRU
2011). Half of the consumers does not drink tapped water or only or rare occasion,
complaining “bad taste” (AUTORIDSRU 2011).

8.3.2 The EPI Setting Up
8.3.2.1 Institutions

Water and sanitation (WSS) service in Italy are regulated by the law 152/2006. The
service is organised within the WSS districts (so-called optimal territorial areas or
ATOs) that in RER coincide with the boundaries of lower administrative districts
(provinces). Until recently, each ATO was governed by an autonomous regulatory
authority (ATO Authority, AATO). In 2010, these authorities were dismantled and
their competences transferred to regional administrations. Each ATO is managed
according to a plan (the so-called optimal territorial area plan, hereafter PA) that
specifies priorities and future investments within the WSS basin, and specifies the
water tariffs.

Article 154 of the Environmental Code (law 152/2006) equals water tariffs to
compensation for water services and connects them to quality of water and water
services, amortisation of physical capital, costs of maintenance and return to capital
investments. Until 2011, the water tariff system was based on the so-called ‘nor-
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malised method’ (NM) introduced in 1996. Using the NM, the AATO determined
the reference tariff within their jurisdiction. This in turn are translated into actual
tariffs by taking into account organizational model of the management, water quan-
tity and quality, the level of quality of water service, financial plan, and actual costs
of the management. Typically, water tariffs for residential water use employ three
blocks: the first is subsidised, second is regular and third penalises excessive water
use. The tariff contains a fixed and a variable component of water supply, purifica-
tion fee and sewage fee.

The Region Emilia Romagna (RER) transposed the law 36/94 by the regional
law (RL) n. 25 of 6 September 1999.° In order to incentive water conservation,
while respecting social equity aspects, the tariff blocks could be varied according to
territorial criteria, users’ type and volume of consumption.

The RL of 14/04/2004 n. 7 modified the RL 25/99 in a way that was at odds with
the provisions of the law 36/94: it assigned the regional government the task of
defining the water tariffs, while taking into account the recommendations of an
expert commission established for this purpose, and the results of consultations
involving syndicates, and key economic and social players. Among others, the tariff
had to include incentives to use natural resources efficiently. Subsequently, the reso-
lution n. 5749 of 16 April 2004 established an expert commission whose task was it
to revise NM and make recommendation with respect to the reference tariff. In
2006, the regional government’s presidential decree (DPRG) n. 49 of 13 march
2006 (modified successively by the DPRG n. 274 of 13/12/2007) adopted a tariff
method for the integrated water service. The innovation of tariff system introduced
in RER include among other the promotion of high quality service and water con-
servation through the water tariffs, higher flexibility with respect to the price-cap,
and the option to disentangle the water supply and waste water discharge tariffs,
more adequate remuneration of the invested capital.

The article 2 of the RL 10/2008 instead assigns the task of specifying the refer-
ence tariff to the regional government who is also asked to develop an economic and
financial plan of integrated water service. The Constitutional Court, with the sen-
tence 29/2010, ruled unconstitutional the two articles mentioned above. The
Constitutional Court argued that the protection of the environment and the guaran-
tee of market competition are of exclusively competence of Central State. The Court
affirmed that the aims of water tariff discipline are to protect the environment and to
apply a uniform tariff system in all the country without any difference among the
various Regions. The regional government argued that the RL 10/2008 acted in
order to prevent the specification of water tariffs in a fragmented way, individually
for different ATO. With a circular PG2010.0103608 of 13/04/2010 the Directorate
General for Environment of the RER confirmed the validity of the tariff method
introduced by the RL 49/2006 (along with subsequent modifications).

The Water Conservation Plan of RER foresees water tariffs that incentive water
conservation. The DPRG 49/2006 introduced the obligation that within 5 years, or

¢Later modified by RL n. 27 of 21/10/2001, n. 1 of 28/01/2003, n. 7 of 14/04/2004 and n. 10 of
30/06/2008.
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at the time of the first revision after 1/12/2007, the tariffs have to consider the num-
ber of household components (art. 10, comma 5). The ATO Bologna introduced
another change, the so-called ‘per-capita’ tariffs (PCT), experimentally in five
municipalities in 2008 and since 2009 in the whole territory of competence. The
tariff is applied only to domestic water uses and includes a fix and a variable com-
ponent, both dependent on the number of household members. The tariff is organ-
ised in five blocks, the first two of which are subsidised, the third is standard one,
and the last two are penalising the excessive water use. The pro-capita tariffs are
specified in five blocs: the first two subsidised, and the last two penalising the high
water use.

8.3.2.2 Transaction Costs and Design

At the state level, the costs of regulation of water tariffs include the operative costs
of the overseeing agency. The agency is set to collect the data about tariffs applied
by ATOs across the country, verify the compliance with the state regulation, revise
regularly the tariff system, and produce annual reports about the state of WSS in
Italy. Since 1994, the agency changed twice, incurring further costs due to reorgan-
isation and restructuring. The Vigilance Committee for Water Resources (CO.
VIL.RI.) was initially established in 1994 and abolished in 2009. Its successor, the
National Commission for Water Resources, was abolished 201 1. Later, the advisory
and compliance control tasks have been assigned to the National Agency for Water
Resources Vigilance.

At the level of the WSS districts (ATOs), the transaction or institutional costs are
internalised through water tariffs and born by the consumers. These include costs of
negotiated agreements among the participating municipalities, and the operational
costs of the Authority of ATO. In addition, the costs of regional vigilance committee
or tariff commissions such as that established in RER by the resolution n. 5749 of
16 April 2004.

Large proportion of the transaction costs are impaired by the litigation costs.
Between 2008 and 2010, the Constitutional Court had intervened several times with
respect to the water supply and sanitation service (sentences 335/2008, 246/2009,
307/2009, 29/2010, 142/2010 e 325/2010).

8.3.2.3 Implementation

The governance regime of water supply and sanitation in Italy is based on coopera-
tive arrangements between state and regional governments. The centrally governed
water tariff system in place until 2012 was a result of a negotiated agreement, and
subject of a periodic review conducted in collaboration with the Ministry of
Environment and the Ministry of Finance. The vertical disaggregation of regulatory
competences respects the subsidiarity principle and power division between state
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and regions. At the level of an ATO, the constituting municipalities cooperate for the
sake of coordinated and more efficient water service provision.

In RER, the governance regime is a result of a constructive public debate. The
regional legislation is a result of an extensive consultation between the regional
authority and social stakeholders. In 2004, the social water tariff was negotiated
between regional authorities and labour unions (CGIL, CISL and UIL), resulting in
production of a guidance document and pro-capita tariff later codified in the regional
law.

On 12-13 June a citizen initiated referendum was held in Italy to partially abro-
gate the law 166/09 (so-called Ronchi law), decree 133/2008 and legislative decree
152/06 (the so-called Environmental Code) referring to the public water supply.
Two out of four quest of the referendum address the public water services. The first
quest addressed the article 23bis of legislative decree 133/2008 concerning the pri-
vatisation of public services with economic relevance, modified by Law 166/2009.
Since 1999, public water services were entrusted to public (in-house) or private
companies — water utilities. The legislative decree 133/2008 put higher burden on
commissioning water supply and sanitation to in-house public water utilities,
encouraging greater private sector participation. The law 166/2009 went further and
requested that by December 2011 water services are either commissioned to entirely
private or public-private companies. In the latter case the private constituent should
account of at least 40 % of company’s capital. The public water utilities were admit-
ted only in transitional mode or in situations in which the market mechanism is
either inefficient or useful.

The second quest sought abrogation of article 154 of legislative decree 152/06,
determining the return on invested capital (ROIC) by the normalised method (NM).
The ROIC provides incentive to invest into modernisation of water infrastructure,
modernising the water services and making them more reliable. The normalised
method for tariff determination (NM) set the ROIC to 7 %. Before the referendum,
the Constitutional Court backed the ROIC by ruling that public water service was
essentially an economic service (judgment n. 325/2010).

The referendum reached quorum and both quests, as well as the additional two
not referring to the water services, were approved by the public ballot. The abroga-
tion of article 154 of legislative decree 152/06 concerning ROIC has uncertain legal
outcomes. Unaffected by the referendum is also the article 117 of the legislative
decree 267/00 requesting an adequate compensation of the invested capital based on
prevailing market conditions.

8.4 Conclusions

The WSS reform in the 1990s reorganized the water service and set out for a more
efficient and harmonised water service provision. The reform had helped to reduce
fragmentation in both service provision and water tariffs in place, as shown by the
evidence collected. Although the available data is patchy and rife with uncertainty
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of many kinds, a decreasing trend can be observed in water abstraction/consump-
tion pro-capita and water pipeline leakage. Similarly, the household access to WSS
has steadily improved. RER performs better than the national average in all environ-
mental outcomes, with a high variability across the WSS districts (ATOs). The price
of a cubic metre of water and wastewater services, adjusted for inflation, increased
significantly over the past years. Compared to other OECD countries, the water
price adjusted by purchasing power parities is still low (OECD 2009), the main
reason being that the initial capital investments borne by the central state are not
amortised in the current tariff systems. On the downside, the tariff system has not
guaranteed necessary investments into extension and modernisation of water infra-
structures. The planned investments in water infrastructure are by far too low in
order to guarantee a sustainable and reliable water services. The failed attempt to
reinforce participation of public sector in WSS provision introduced a regulatory
uncertainty discouraging from investments. The water utilities will have access to
external sources of finance, such as loans, only if a sufficient and reliable stream of
revenue is ensured.

Empirical evidence shows that water pricing is a suitable tool for encouraging
water conservation and demand management. Water is a social good whose service
provision can be governed by economic instruments. The recognition of right to
water as a fundamental human right is not at odds with the participation of private
sector in the water service provision. The access and affordability of water can be
reconciled with water pricing in several ways. In RER, it is managed by social tar-
iffs whose costs are distributed among the wealthier consumers. Alternatively, it
could be managed either by income support (connected or not to water consump-
tion), or by facilitated payments. See OECD (2009) for further discussion of both.

The extent of litigation with respect to regulatory authority over water supply
and sanitation services underlines the unresolved issue of power sharing between
the state and regions. Given the large economic and social disparity across the
administrative regions, more flexibility and discretion is warranted at the regional
level in order to adapt water pricing schemes to specific environmental and socio-
economic conditions. The performance factor introduced in RER is an example of
regulatory innovations that are worth to pursue. However, it should be based on a
simple set of service quality indicators that can be easily collected and assessed.
The water tariffs system in Italy and elsewhere is not shielded from political inter-
ference. The current water pricing regulation blurs the distinction between the regu-
lator and regulatee. On the one hand, local governments of municipalities assembled
in a single WSS district play a part in water services regulation and tariff specifica-
tion. On the other hand, it is common that the water utilities to which the WSS is
commissioned are controlled by local governments.
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Chapter 9
Water Tariffs in Agriculture: Emilia Romagna
Case Study

Michele Vollaro, Laura Sardonini, Meri Raggi, and Davide Viaggi

Abstract The chapter presents changes in the irrigation tariff system of the irriga-
tion district Tarabina, in the Emilia Romagna Region, Italy. In order to improve the
management of the irrigation water resources (distribution of water and related
costs), in 2006 the users voluntarily replaced the area-based payment (a financial
instrument) with a volumetric tariff (EPI) and introduced a set of formal rules. In the
following years, a reduction in water use at district level has been observed. Such an
outcome has aroused a particular interest in studying the contribution of the volu-
metric tariff, intended as an EPI, on the reduction of water use. The capability of
such an EPI in reducing the amount of water used in agriculture would strengthen
the policy intentions of the EU of implementing measures that induce a more effi-
cient use of water resources. Based on a counterfactual analysis, it has been found
that the introduction of the volumetric tariff induced a reduction, on average, of
about 50 % of the water used for irrigation along with a reduction of about 70 % of
the costs for the non-irrigators. Such findings suggest that EPIs, associated to other
instruments, such as site-specific regulations, might improve their effectiveness and
pursue multiple policy goals.

Keywords Irrigation water management ® Marginal pricing ® Volumetric tariff

9.1 Introduction

The chapter reports the water management experiences of an users-based irrigation
organization in Emilia Romagna Region and aims at assessing, through a qualitative
approach, the relative performances in terms of improvements in water allocation
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and relative costs. The case represents an interesting example of improvements in
the governance of irrigation water that took place in the irrigation district Tarabina,
in which a voluntary change in the tariff system, from a unique area-based payment
to a composite tariff accounting for the quantity of water used, set up by the users to
resolve distributional issues in the quantity and costs of irrigation water, have
implied a remarkable reduction of water use. Although the choice of implementing
volumetric tariffs has not essentially been a response to changes in the availability
of irrigation water resources, this particular experience de facto demonstrates the
potential of improvements in water management (water pricing and metering) as
effective adaptation strategies aimed at improving the management of water
resources by the employment of an Economic-Policy Instrument (EPI).

9.2 Setting the Scene: Challenges, Opportunities and EPIs

Incentive pricing is the instrument envisaged by the Water Framework Directive
(WFD) in art. 9 for inducing (i) the full-cost recovery of the water services, includ-
ing the environmental and resource costs, and (ii) a more efficient use of the water
resources, concurring to the environmental objectives, in the context of the applica-
tion of the Polluter Pays (PPP) and User Pays (UPP) Principles. The adoption of
pricing has been highly recommended also by the Blueprint (EC 2012), which is an
orientation document about water policy at EU level that focuses also on quantita-
tive aspects of water resources.

The case study is located in the South-East of the Emilia Romagna Region and
is part of the district managed by the Land Reclamation and Irrigation Board
“Romagna Occidentale” (LRIBRO). The focus of the study is the introduction of an
incentive pricing instrument (volumetric tariff system) in a sub-area of LRIBRO.

Although the diffusion of pricing mechanisms across the EU is mostly related to
environmental and/or quantitative issues, the adoption of a volumetric tariff in the
irrigation district Tarabina is the governance response to an intentional correction of
the repartition of water costs and allocation among district members. Indeed, many
members, especially non-irrigators, considered the area-based tariff as an unfair
pricing system, but also many irrigators were not able to stand anymore to repeated
increases in the tariff level. The change to a volumetric tariff system represented,
therefore, a solution for improving fairness among non-irrigators and an instrument
for inducing self-regulation in the use of irrigation water among irrigators.

This specific incentive pricing has been chosen among a set of other possible
instruments mainly because the irrigation district is served by a network of pressure
pipes, but also for fulfilling the requirement provided by the art. 11 of WFD, which
recognizes pricing as a “basic” measure, namely minimum requirements to be com-
plied with. Moreover, the Tarabina Management Committee (TMC), in agreement
with the LRIBRO authorities, adopted a set of formal rules in order to provide the
best management ground for the implementation of the incentive pricing. This
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innovative governance and institutional setting is in line with the indications of the
WED, which provides River Basin Authorities (RBAs) with the opportunity of
creating ad hoc policy mixes by envisaging “supplementary” measures concurring
to the environmental objectives of the Directive. However, an aspect to be consid-
ered is the specific context in which the EPI has been implemented. Indeed, the
district Tarabina is a relatively small area which covers about 700 ha and includes
approximately 50 farms (one of them is a cooperative and covers more than an half
of the total surface). Moreover, the area hardly suffers from water scarcity because
the irrigation water is delivered by the Canale Emiliano Romagnolo' (CER) for the
means of a long-term contracts of water supply with LRIBRO. Such contextualiza-
tion has represented a favorable ground for the adoption of an incentive pricing
system based on water metering, especially in virtue of the relatively low costs of
implementation, both at administrative level and for farm-level adaptation of irriga-
tion facilities.

Despite the specific context considered, incentive pricing instruments are usually
adopted for inducing users to profitably self-regulate the consumption of a good
(behavioural change/collective action) (Cross 1970) in order to promote the realiza-
tion of one or more social outcomes (e.g., reduction in pollution, adoption of water
saving technologies...) (Rogers et al. 2002; Ward and Pulido-Velazquez 2009),
especially improvements in allocation efficiency of available resources. Indeed,
incentive pricing instruments have been envisaged by the WFD on the basis of the
dynamic relations between quality and quantity of water resources (an increase in
quantity induce increase in quality, ceteris paribus) for concurring to the objective
of improving the environmental status of water bodies. However, the effectiveness
of an EPI cannot be evaluated solely on the performance of the pursued outcome,
because its implementation might produce second-order effects or affect other fac-
tors not properly or directly considered during the design stage, such as, e.g., the
ability of the EPI of not debilitating economic development, the effort to avoid
unfairness in the distribution of economic and financial burdens among members of
the society and of the economic sectors (avoid social conflicts). This is especially
true/valid for EPIs, like incentive pricing, which operate through the internalization
of water uses’ costs. Based on such considerations, this case study proposes to anal-
yse the effects on water use of an incentive pricing instrument that has been designed
for correcting the cost distribution of irrigation among users. Such quantitative
aspects of the outcomes of the incentive pricing instrument have been assessed by
the means of a counterfactual analysis, based on a performance’s comparison with
respect to the “twin” irrigation district Selice in which the tariff system has remained
unchanged.

'CER is one of the most important water infrastructures in Italy. It delivers water from the Po River
to supply agriculture (mainly) and industrial uses in the south eastern areas of the Emilia Romagna
Region.
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9.3 The Volumetric Tariff in Action

The agricultural area of the district is served by a network of pressured pipe system
that was built by the national government in the early 1980s. Such type of infra-
structure allowed for an autonomous administration of the district, called “cost cen-
ter”, such to keep the accounting system of the district Tarabina separated from the
general administration of the LRIBRO. The definition of Tarabina as a “costs center”
involved the introduction of a management committee (TMC) (farmers elect seven
members out of a total of nine). Data on land use and the crop mix in the Tarabina
area are not available from statistical sources (due to lack of information at the
appropriate scale), but qualitative information was made available by the technical
staff of LRIBRO, consulted through direct interviews. They stated that the main
specialization in the Tarabina area is horticultural crops and that heterogeneous crop
mixes are present at the farm level based on combinations of other crops, such as
seed for industrial uses, cereals and fruit (peaches, kiwis, apricots, plums). Data on
water uses and tariff paid by district members are available at aggregate (district)
level up to 2011 and at farm level (for irrigators) since 2006. However, the staff of
LRIBRO cannot release such data because of privacy restrictions on the use of such
information. Data on M&O costs are available at aggregate level.

At the outset of the irrigation system, a flat-rate (per ha) tariff system was adopted
(representing a minimum contribution, equal for all members, to the maintenance
and operational (M&O) costs of the district). In 2005, the TMC proposed to change
the pricing system, supporting those farmers who complained of excessive water
tariff increases (from EUR 20/ha in 1983 to EUR 155/ha in 2005 for all farmers,
both irrigators and non-irrigators). The solution was identified in shifting towards
the adoption of a volumetric tariff, implemented through the installation of water
meters, by charging water users according to the actual applied quantity of irrigation
water and by the collateral adoption of a formal set of rules, needed for governing
the new EPI. The majority of farmers decided to adopt the new volumetric tariff
system. Its introduction was first tested in 2005 and definitely adopted in 2006.

The new pricing is called “trinomial”, since the tariff is the sum of three
components:

* A fixed component (EUR/ha): paid by both irrigators and non-irrigators, repre-
senting a payment quota for M&O costs;

e A volumetric component (EUR/m?): representing the actual water use, quantified
by water meters and paid by irrigators only to recover the costs of the resource
and its delivery;

e A variable component (EUR/ha) introduced to recover all the remaining costs
related to water use (not covered by the previous two quotas); this part is charged
in the next business year and includes additional costs such as non-ordinary inter-
ventions, unmetered water use and M&O costs, and is paid by irrigators only.

Figure 9.1 represents the rationale of the ex-post analysis, performed in order to
clarify which were the preconditions of EPI introduction, the EPI and which are the
main effects to be analyzed:
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PRECONDITIONS EPI EXPECTED EFFECTS
Management: costs Water uses
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management Volumetric behaviors both in
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non-irrigators
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Fig. 9.1 Rationale under the implementation of the volumetric water pricing system in Tarabina
(Source: Own elaboration)

9.3.1 The EPI Contribution

The contribution brought about the implementation of the volumetric tariff in
Tarabina can be better assessed by implementing a counterfactual analysis based on
the performance of the irrigation district Selice, instead of focusing on time-
differences within the same district Tarabina. The “cost center”” Selice is considered
the twin of Tarabina since it is identical as regards the agricultural and infrastruc-
tural characteristics. Selice neighbors Tarabina from the South border and its plain
agricultural land of about 1,300 ha is shared among 42 farms that receive water from
the CER.

Since 1983, the contributive system in Selice is regulated by a monomial areal
tariff and the district has its own formal set of rules for the management of irrigation
infrastructures and water resources. Given the close vicinity to Tarabina, the weather
conditions in Selice can be considered as yielding the same effects on water use
borne by Tarabina. Indeed, by exploring the linear trends in water use as shown in
Fig. 9.2, Tarabina records a marginal increase close to 24 m*/ha per year until 2005,
thereafter it shows a null tendency, while Selice shows a marginally increase of
21 m*ha per year over all the considered period.

9.3.1.1 Environmental Outcomes

In the context of the environmental outcome, the main result of the EPI implementa-
tion, judging by the responses of the agents involved, is the reduction of the global
amount of water used by farmers in the irrigation district Tarabina. In the period
prior to the introduction of the EPI, the distribution of water use was particularly
variable, as noted in Fig. 9.3, with a general increasing trend and an average con-
sumption of about 440,000 m?.
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Fig. 9.2 Unitary (per ha) use of irrigation water in Tarabina and Selice (Source: Own elaboration
on LRIBRO data)
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Fig. 9.3 Water use distribution in Tarabina between 1983 and 2011 (Source: Own elaboration on
LRIBRO data)

After the introduction of the volumetric tariff in 2006, the distribution seems to
follow a more stable trend with an average level of 320,000 m?, about 30 % lower
than the one registered in the previous period. The variability in water use is likely
linked both to climatic factors (such as rainfall and temperature) and the water
requirements of crops that differ from year to year. However, by looking at the
variation in water use in the twin irrigation district Selice, for which the weather
effects can be considered the same as in Tarabina, the average consumption of water
changed from about 835,000 to 1,100,000 m?, an increase of about 32 %. In terms
of water quality or pollution problems, the EPI implementation did not bring about
any change, as the water in this area is good enough for irrigation. Moreover, from
a social perspective, the EPI is not likely to have clear effects in terms of environ-
mental pressures, as previous studies show that they are poorly related to changes in
water use (at least in the relevant use interval) (Raggi and Viaggi 2009).
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Two main consequences, related to changes in individual behavior, have been
observed with respect to pressures on water-related ecosystems after the introduc-
tion of the EPI. The first is the elimination of “chiari” (lake advocated for hunting
activities) and the second concerns energy use. Nevertheless, another aspect regard-
ing possible crop changes should deserve particular attention. However, according
to LRIBRO technical staff, crop cultivation did not change on the majority of farms.

With respect to the first aspect, the use of water meters discouraged the non-
agricultural uses of water, such as the “chiari” that are ponds used for recreational
purposes, in particular hunting activities. Before the EPI implementation, the “chi-
ari” were filled at least two or three times each summer with large quantities of
water (up to 200,000 m*). The new tariff system triggered an incentive to reduce the
amount of water used to fill the “chiari”’, but, however, the abandonment of such
behavior brought about, as a direct ecosystem consequences, a significant reduction
in the number of birds. Indeed, the other aspect to be considered is that the purpose
of “chiari” is not to provide environmental improvements.

The second aspect concerns the variation in energy use, measured as the total
costs for energy services. The data available cover the period 1983-2011, but have
serious limitations in assessing the effect of the introduction of volumetric pricing
in 2006 (the data covers only 5 years of the EPI implementation and data related to
2002 and 2004 are missing). In Fig. 9.4, the trend related to energy costs is shown.
Up until 1993, the trend is that of increasing costs; in the subsequent 10 years the
behavior is rather variable and after 2006 it shows a stability.

By relating the energy costs to the total amount of irrigation water delivered
(energy costs per unit of irrigation water), an increasing trend of EUR 0.0027/m? per
year is observed, while Eurostat data on energy prices for industrial purposes
increased by EUR 0.0017/Kwh per year.” An estimate of energy consumption at
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Fig. 9.4 Energy costs in Tarabina between 1983 and 2011 (Source: Own elaboration on LRIBRO
data)

>The observed period goes from 1991 to 2011, according to the availability of Eurostat data on
unitary energy prices (EUR per kilowatt-hour) for industrial purposes in Italy, including levies and
taxes.
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district level would be necessary to isolate the effects of both water consumption
and inflation on the total energy costs. However, given that the computed trends
present a difference in the order of millesimals, the yearly fluctuations of energy
costs in the Tarabina district could be partially attributed to the variation in yearly
water consumption. Therefore, it may be that one of the outcomes of the EPI is a
stabilization in energy costs, which implies a benefit in environmental terms due to
a more accurate use of energy and, maybe, a reduction in fossil fuel inferred by the
increases in unitary energy costs since 2008 (EUR 0.0028/Kwh per year).

9.3.1.2 Economic Outcomes

The EPI in this context was not compared to alternative water pricing systems at the
time of its selection, but its implementation was decided upon by implicitly compar-
ing it to the existing area-based pricing system. The choice of the EPI was quite
obvious because of the presence of a pressure pipe system, in principle allowing for
an easy installation of water meters and related reporting procedures. The shift from
an area-based to a volumetric water pricing system was hence identified as the ‘best’
solution by and for the users in the area. The change of water pricing system was
also supported by the good characteristics of the hydraulic system and the small
geographic area covered.

Compared to the previous area-based system, the EPI contributed to economic
efficiency both in terms of water allocation among farmers and overall water use.
The shift in the pricing system resulted in water re-allocation between users in terms
of quantity used, in particular providing incentives to use less water for farmers with
lower marginal value of water (that would have used more water in an area-based
system, in which the marginal cost of water is zero).

In terms of cost-effectiveness, the volumetric pricing implemented in Tarabina
can be assessed by a qualitative comparative analysis with respect to the perfor-
mance of the previous tariff system, by focusing on the differences in costs distribu-
tion among users. Indeed, the main reason for the implementation of the EPI was
due to the significant increase in M&O costs, which yielded an incentive to non-
irrigators to push for abandoning the area-based pricing approach. Those who were
non-irrigators in the past and who maintained the same behavior after the EPI
implementation benefited from large cost reductions.

Indeed, during the period 1982-2005, the area-based tariff increased from EUR
20/ha up to EUR 155/ha (in 2005) for all farmers in the area. It followed that, for
most of the district members, water tariffs were considered “wrong” because the
cost allocation was not related to actual use. For this reason, the introduction of the
EPI in Tarabina was easily justified. The actual implementation took place by way
of the use of water meters by those farmers who planned to irrigate in the future and
consequently in the shift to the volumetric water pricing system. The volumetric
water pricing system was tested in the first year (2006) and improved in the follow-
ing year (2007). As for the previous tariff system, the payment that each farmer
bears in year ¢ is calculated on the basis of the cost (for the flat tariff) and the actual
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Table 9.1 Volumetric tariff Trinomial tariff Non-irrigators | Irrigators
system adopted in 2006 Fixed component EUR 29/ha EUR 29/ha
Volumetric Not paid EUR 0.15/m3
component
Variable component Not paid Paid (EUR/ha)

Source: LRIBRO data

use (for the volumetric tariff) of water in the year 7-/. Table 9.1 shows the amount
of the three components of the volumetric water pricing system related to usage in
2007.

A fixed component (EUR/ha) is paid by both irrigators and non-irrigators and
represents the payment component for M&O costs. The volumetric component
(EUR/m?®) represents the real water used in year 7 and is controlled by water meters.
The variable component (EUR/ha) is computed in year 7+/ and is paid by irrigators
only. The latter component (variable each year) is introduced to recover all the
remaining costs (not covered by the previous two components). This part could
include additional costs beyond ordinary interventions, such as unmetered water
and M&O costs.

After only few years from the implementation of the EPI, a very first assessment
of the impact of the volumetric pricing can be made. At the global level (whole
area), the general efficiency of the system increased because the reduced water use
resulted in an abatement of the cost of water provision (as commented by the
LRIBRO technical staff). In fact, the total amount of water used decreased and con-
sequently the M&O costs also decreased. The LRIBRO evidence shows that non-
irrigators benefited from a cost reduction of about 70 % in 2006 (from 155 to 29
EUR/ha), whereas irrigators experienced a reduction of around 50 % due mainly to
a water use reduction induced by the volumetric pricing system. Based on this infor-
mation it is likely that the shift to the EPI translated into a prevailing reduction of
revenues for the farmers. However, at this stage it is not possible to estimate the
overall effect on profits given the short time elapsed since the implementation of the
EPI and the relative non-availability of data at farm level. Nonetheless, some infor-
mation were made available from the technical staff of the LRIBRO. In particular,
for non-irrigator farmers, it seems likely that the balance between reduced revenues
and costs yields an increase in income. The result is more ambiguous for the other
farmers.

9.3.1.3 Distributional Effects and Social Equity

The productive activities in the area have changed due to the introduction of the
EPI. At the moment, however, precise data is not available. Hence, the present illus-
tration relies on information reported by LRIBRO technical staff. From February
2011 to October 2011, two LRIBRO technical staff members were interviewed on
three separate occasions. The objective of the interviews was to collect information,
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Table 9.2 Example of decreasing water costs for a non-irrigator

Year ha EUR/ha Total
2005 1.56 123 192
2007 1.56 29 45

Source: Interview to LRIBRO technical staff

data and opinions about the volumetric water pricing system, the main reasons for
shifting to volumetric water tariffs and the main effects observed.

On the basis of the information collected, it is possible to identify three different
groups of actors to analyze the change in income distribution due to the implemen-
tation of the EPI: (1) the first group includes non-irrigators who decreased their
water costs; (2) the second includes those who ceased irrigation after the implemen-
tation of the EPI; and (3) the third group includes irrigators. Data is not available for
groups 2 and 3 therefore considerations about income changes are not provided.
With regard to the first group, farmer income increased because water costs
decreased after the implementation of the EPI. In Table 9.2 an example is shown,
related to an individual farm that reported a reduction in costs related to water tariffs
of more than 70 %.

For those who ceased the irrigation activities after the introduction of the volu-
metric pricing it can be deduced that some labor savings occurred in the farm. In
fact, irrigation activities require time for management and the main consequence of
stopping irrigation is likely some savings in terms of labor.

The farmers who saved labor are most likely to re-allocate such time to other
farming activities. At this stage, we do not have any direct information about the
relevance of this issue, as these considerations came from the qualitative assess-
ments of researchers and LRIBRO technical staff.

For irrigators, however, farm-level data are not available at the moment and a
specific analysis of changes in internal organization, costs and profits are not pos-
sible to be performed.

9.3.2 The EPI Setting Up

The design and the implementation of the EPI did not encountered particular or
specific obstacles, given the appropriate infrastructural predisposition of the irriga-
tion system and the management organization as well. The will of the majority of
farmers to abandon the current pricing system pushed the TMC to propose the alter-
native tariff.



9  Water Tariffs in Agriculture: Emilia Romagna Case Study 131

9.3.2.1 Institutions

An important aspect that highly contributed to the realization of the EPI is the gov-
ernance organization and the good relationship existing between the water authori-
ties at different administrative levels. In order to establish a hierarchy among the
water authorities that have been instituted during the years in Italy, different admin-
istrative levels can be individuated. In fact, in this case study, the relevant organiza-
tions are at upper levels: the first level includes the LRIBRO and the CER, while the
second level includes the TMC. These organizations were set up at different times:
organizations at second level started at the beginning of the 1900s (1933 and 1939),
while the TMC is much more recent (1982).

At the national level, Land Reclamation and Irrigation Boards (LRIBs) were
introduced in 1933 and regulated by the Royal Decree (R.D.) 215.° The LRIBs are
public authorities subject to national laws and, since 1977, to regional laws as well.
The functions of the RIBs — the reason of their institutionalization — are mainly
related to the reclamation of wetlands and irrigation of agricultural areas. In 1989,
the functions of LRIBs have been widened to cover many aspects related to land and
subsoil protection, in coordination and subalternity to regional laws. In 1984, the
Emilia Romagna Region anticipated such national orientation by emanating the
regional law 42/1984 that widened the role of the regional LRIBs with respect to
use, monitoring and protection of land and water resources. In 1994, a reform at
national level about the management of water resources was realized and the related
national laws were joined into a unique law, the Law 36/1994 (called Galli law), that
provided the LRIBs with the power of building and managing irrigation networks,
plants for the agricultural reuse of wastewater, rural aqueducts and other infrastruc-
tures functional to reclamation and irrigation systems. After the introduction of the
Water Framework Directive (WFD 60/2000), the Italian legislative decree 152/2006
(named “environmental code) improved the functions of the LRIBs, including in
particular the environmental protection intended as the protection and recovery of
land and subsoil and the hydrogeological restoration of the territory, in concurrence
with national, regional, provincial and municipal institutions (Ferrara 2009).

The relationship between LRIBRO, CER and TMC is considered to be quite
good and this facilitated the EPI implementation. In fact, the long-term contracts
between LRIBRO and CER guarantee the water supply in the area and this avoids
water scarcity problems. The water management activities proposed by the LRIBRO
can be supported and shared by farmers through the TMC. The sharing of water
pricing amongst farmers represents one of the main points in the EPI implementa-
tion process in order to guarantee its acceptance. In addition, TMC can propose
changes in the water management on the basis of farmers’ needs.

With regard to culture and attitudes, the case study area is characterized by the
presence of several cooperatives (lower level) that link farmers through shared pres-
ervation, processing and selling of their products. Another aspect that highlights the

In 1933, the name of the boards was Land Reclamation Boards, without any mention to irrigation
even though such function was provided by the R.D. 215.
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level of entrepreneurship of the farmers in the area is the specificity of the crop
cultivated, as industrial seeds require good relationships with market buyers and
professional ability for cultivation. The strong presence of national farmers associa-
tions (lower level) helps avoiding, or mediates in the case of, conflicts among
farmers.

All the cited organizations (upper and lower levels) have been involved in the
design, implementation and operations of the EPI through a bottom-up approach,
from complainer farmers to LRIBRO administration. The TMC, as representative of
farmers’ needs, submitted a proposal to the technical staff of the LRIBRO. LRIBRO
was in favor of change and suggested shifting to a volumetric water pricing system
through water metering installation. The move to a new water pricing system ben-
efited from the definition of the area as a “cost center”. The tariff was designed to
recover all costs from farmers in the area. In addition, given the small area involved
the identification of irrigators and non-irrigators was accomplished by way of a
direct verification process (farm by farm).

9.3.2.2 Transaction Costs and Design

On the basis of our knowledge, there are no existing studies in this area that analyze
transaction costs. However, it is possible to hypothesize that transaction costs are
highly correlated with: (a) the purchase of water meters, (b) a system to control and
identify non-irrigator farmers; and (c) data collection related to water use.

The cost of water meters was equal to EUR 193 + VAT and is covered by irriga-
tors. In addition, the infrastructure was not modified, so this did not imply any
transaction costs related to the irrigation network. Another point to consider is that
transaction costs are correlated to the ability of institutions to deal with administra-
tive and negotiation matters. In this case the good collaboration between the TMC
and the LRIBRO likely kept transaction costs low. The only transaction costs that
administratively represents an increase in total costs is attributable to the monitoring
of the water use and the related reports. In fact, data collection concerning use is
undertaken directly on the farm by the LRIBRO technical staff who downloads
water meter information. In addition, the time spent in the calculation of water tar-
iffs increased and so did the related costs.

9.3.2.3 Policy Implementability

The flexibility of the EPI is particularly connected with some characteristics of the
specific case study. In the Tarabina area, the EPI implementation can be considered
simple by virtue of its nature and the existing governance system. The simplicity of
the implementation depended on the small size of the area, which enabled tailoring
the EPI to the aforementioned local particularities: the existence of a pressure pipe
system, a “cost center” definition, and the existence of a management committee
(TMC). In addition to these characteristics, the fact that the EPI implementation was
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voluntarily chosen by the farming community positively impacted on the EPI’s
implementability.

The authorities that managed the implementation of the EPI were highly able to
strengthen the synergies between the volumetric pricing and some sectorial policies.
In particular, it is possible to identify two main aspects:

* The volumetric pricing is coherent with the needs of the farmers who claim the
need for cost reductions in general and, specifically, related to water use;

e The decoupling of payments introduced in 2005 by the Common Agriculture
Policy reform (CAP) likely helped in the reduction of the quantity of water used
(at the least the CAP reform was not in conflict with it).

The adoption of the incentive pricing system in Tarabina did not found any leg-
islative or bureaucratic obstacle, because the aims underlying the introduction of
such instrument are in line with auspices of the mentioned national and regional
laws. Moreover, the indications about incentive pricing and cost recovery provided
by the WFD were actually important in facilitating the transition from the design to
the process of the EPI implementation.

9.4 Conclusions

The Tarabina case study investigates the adoption of a volumetric water pricing
system in the agricultural sector. Even though the area examined is quite small, the
EPI application can be considered significant within the Italian context.

Some specific conditions have had a crucial role in the implementation of the
EPI. Firstly, a pressure pipe system had already been used in the Tarabina area; in
addition, the identification of Tarabina as a “cost center” allows for measuring (and
hence potentially recovering) all costs related to it, as they are already separately
identified in the LRIBRO accounting system. Moreover, the presence of a
Management Committee — who actually decided for the adoption of a new tariff —
avoided transaction costs related to the administrative and bureaucratic process of
changing the tariff system. Finally, contract between LRIBRO and CER has guaran-
teed, since the outset of the irrigation district, the supply of water even in periods of
scarcity, hence allowing EPI to focus only on economic aspects (as compared to
EPIs mainly driven by water savings concerns).

The main reason for the introduction of the EPI was the increase in water tariffs
during the period 1983-2005 caused by increases in M&O costs. Such increases
also caused high inequalities between users (irrigators and non-irrigators).
Accordingly, farmers representatives elected to the TMC, with the assistance of the
LRIBRO, sought a solution to reduce inequality and overall costs. The solution
identified was the implementation of water metering and the shift to a volumetric
water pricing system.

The EPI provided multiple impacts related to economic, environment and social
aspects. The economic impacts are most evident, in particular those related to the
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decrease in water delivery costs and the change in the distribution of contribution
costs among farmers. In particular, a noteworthy cost reduction for non-irrigators
occurred, due to a more efficient cost distribution based on quantity used. With
regard to the environment, due to a decrease in water used, the amount of water
remaining in the environment increased. Finally, regarding social aspects, the EPI
increased the level of ‘social agreement’ within the group of non-irrigators.
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Chapter 10

Corporatization and Price Setting

in the Urban Water Sector Under Statewide
Central Administration: The Israeli
Experience

Iddo Kan and Yoav Kislev

Abstract As in many European countries, all water sources in Israel are public
property, and are centrally managed by the government. This is to facilitate correc-
tion of market failures associated with externalities, natural monopolies and equity
considerations. The economic policy instrument (EPI) considered here comprises
two aspects of the centralized approach: (1) an institutional reform: local services
that were formerly provided by municipal water departments became the responsi-
bility of corporations; (2) a price-scheme reform: urban water prices are set by the
regulator subject to the constraint of overall cost-recovery at the national and
municipal levels, combined with an egalitarian policy; the latter is realized in identi-
cal municipal end-users tariffs. We evaluate the environmental, economic and insti-
tutional aspects of these reforms, and point out two main conclusions. First, with
respect to EPI implementation from the regulator perspective, the lesson learned
can be summarized by the phrase “grasp all, lose all.” EPI reformation, in this case
the establishment of regional corporations, should take account of unattainable
objectives: “sanitizing” the political factors from involvement. The second lesson is
associated with the challenge of designing a pricing mechanism that simultaneously
achieves several potentially contradicting targets: costs recovery, creation of incen-
tives for efficiency, and equality. Also here the mechanism was distorted by political
pressures. According to the social norms as they are reflected by the resultant policy,
equality overwhelms efficiency.
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10.1 Introduction

By law (MNI 1959), all water sources in Israel are owned by the public and man-
aged by the government. The objective of this legal structure is to enable the
government to correct market failures related to water management; particularly,
to internalize externalities associated with water pollution and extraction from
common water resources, to control supply by natural monopolies, and to design
long run nationwide investments in infrastructure and extraction from water
resources under the scarcity and the uncertain natural enrichment characterizing
the climate in Israel.

The Israeli centralized management framework and its legal base are of interest
for comparison with more decentralized structures that are based on private prop-
erty rights and motivation of efficiency by free trade (e.g., in the USA). Such systems
differ with respect to many aspects, including the implications of property right
assignment, transactions costs and independency of local communities. Our EPI
case study focuses on two aspects of the centralized management approach prevail-
ing in Israel: the first is associated with institutions and organization of decision
making and with allocation of responsibilities in the water economy; the second
aspect is related to the pricing scheme, according to which urban water prices are set
by the regulator subject to the constraints of overall cost-recovery at the national
and municipal levels, combined with an egalitarian policy; the latter is expressed in
identical municipal tariffs. This pricing technique replaced the previous method
under which costs were partly covered by the government’s and municipalities’ bud-
gets, and prices were only partially identical — sewage treatment tariffs and connec-
tion fees were not uniform.

The original Israeli “water law” was changed twice. First, starting at 2001, the
government, by offering subsidies, encouraged municipalities to establish regional
water corporations as substitutes to the traditional municipal water departments.
The rationale was to improve efficiency of the urban water systems by ensuring that
municipalities do not use water revenue for other purposes, and utilizing economies
of scale by merging water services of adjacent localities. The second reform was
enacted in 2006 in order to improve management efficiency at the national level;
hence, most of the regulations related to water, which were previously spread among
a number of ministries, were concentrated at the hand of a new regulatory entity, the
Water Authority. The Water Authority has also been made the price setter of all
types of water, including the prices of both waters at the municipalities’ gates and at
the final urban consumers. The corporatization and the establishment of the Water
Authority constitute the organizational aspect of our EPI case study.

The pricing element of the EPI encompasses prices set by the regulator for urban
use at both the municipality and the household levels. The regulator (the Water
Authority) is responsible for setting the prices paid by municipalities and municipal
water corporations, either directly to the government as a pumping tax in case of
self-extraction from rivers, lakes and aquifers, or to the government-owned national
supply company, Mekor6t. The prices paid for Mekorét’s deliveries are set such that
the total payments of the intermediate consumers — the municipalities (and by
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agricultural consumers) — cover Mekor6t’s costs. The regulator also monitors and
authorizes operational activities and investments by municipal corporations, and
sets the prices paid to Mekor6t by each corporation while accounting for the corpo-
ration’s supply efficiency and costs, such that inefficient corporations pay lower
prices. This creates cross subsidization across municipalities. At the same time, the
regulator is responsible for setting the price paid by households and other urban
users to the municipal water corporations, while accounting for social consider-
ations; equity in particular. Hence, while prices at the city gate (wholesale prices)
may differ across municipalities, households everywhere pay identical (retail)
prices.

10.2 Setting the Scene: Challenges, Opportunities and EPIs

Water management in a country facing water scarcity such as Israel is challenging,
and failures to achieve efficiency can have severe economic consequences. Israel is
located on the boundary of a desert, its south is dry and its north is semi-arid. Rain
falls only in the winter, yet water consumption is highest in summer. The natural
sources receive the water stored therein from precipitation, which in recent years
has recorded a marked reduction. The traditional role of the water system is to col-
lect the winter rainfall from rainy years and store it for use in dry years; and to
deliver water from the north southward to Israel’s populated center, and to irrigated
agriculture in the south. The main use of water in the urban sector is not drinking,
but rather landscaping, bathing, cleaning and other household chores, and removal
of contaminants. Thus, the volume of wastewater in the urban sector now exceeds
half the potable water used. Almost all the sewage is collected and transferred to
wastewater purification and treatment plants. The treated wastewater is taken into
recycling facilities, where it is stored and transferred in season to agriculture and
natural habitats.

The Israeli experience with respect to the EPI under consideration is of interest
particularly in light of its unique elements and the tight association between eco-
nomic objectives and political interests. Opportunities for reforms in the water
economy emerged and were driven by both economic and political trends. Although
the share of water’s contribution to Israel’s GDP is only 0.5 % (Kislev 2011), it is
consistently a subject of public debate. The corporatization process and the devel-
opment of the mechanism of urban water price setting considered in this EPI case
study cannot be disentangled from the evolution of Israel’s economic conditions and
its governmental economic policy. There has been a long run process of reduction
in the share of the government in the economic activity of the country; this is
reflected by steady reductions in the public expenditures and transformation of
responsibilities for the finance of services from the public to the private sector. This
process has been accelerated in the early 2000s due to the Second Palestinian
Intifada (uprising) and the global recession at that time, that have resulted in a dra-
matic decline in Israel’s GDP.
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Following the political and economic changes described above, the government
has established a mechanism according to which Mekor6t’s costs are no longer sup-
ported by state budget, but rather covered completely by revenue collected from
users. Water prices are adjusted to meet this goal. The recent period has also expe-
rienced increased income inequality and this change was among the drivers of polit-
ical pressures. The centralized structure exposes the government to political
pressures by two major interest groups. The first are political parties representing
low-income sectors; by waving the “equity principle” flag, they opposed the origi-
nal plan to increase efficiency by differentiating water prices at the household level
in order to reflect spatial variation of costs, and successfully managed to make the
Water Authority to set identical retail prices. The second group includes city mayors
who resisted the water corporations program that would result in reduction in the
cities’ revenue and flexibility in financing various municipal activities. They also
rejected the plan of establishing regional water corporations, probably because of
their concern of losing their independence as separated municipal entities in the
long run. As a result, instead of the original plan of establishing only 15 corpora-
tions that would serve all the 251 municipalities throughout Israel, there are today
as many as 52 corporations serving only 132 municipalities. The city-mayors lobby
persistently struggles to reduce the independence of the water corporations, with
some recent success in reforming the regulations by increasing their representation
in the corporations’ directorates.

10.3 The Corporatization and Price Setting in Action

In order to enable evaluation based on historical data and projected future trends, we
concentrate on the assessment of the EPI in comparison to the one it has replaced,
which therefore constitutes our baseline scenario. The main differences between the
two are:

(a) Institutional arrangements: under the current EPI, (1) regulation and manage-
ment of the water economy is at the hand of the Water Authority in contrast to
the spread of authorities across ministries and institutions in the baseline sce-
nario; (2) there is a corporatization process in the municipal sector, which
replaces the traditional municipal water departments.

(b) Price settings: under the current EPI, (1) wholesale prices are set such that
Mekorét’s costs are fully covered by its water sales, whereas costs were partly
covered by the government under the baseline scenario; (2) prices paid by the
final water consumers (retail prices) are identical, and those paid to Mekorét
(wholesale) may differ across municipalities, whereas under the baseline sce-
nario also the wholesale prices were generally identical.
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10.3.1 The EPI Contribution

We analyze the EPI contributions with respect to environmental and economic out-
comes, and distribution effects.

10.3.1.1 Environmental Outcomes

The EPI’s direct environmental impact is associated with the creation of incentives
for improving municipal water infrastructures. This implies fewer events of pipes
collapsing, water eruptions and sewage discharges to reservoirs, waterways and the
sea. Such events may end up with environmental damage, health hazards, leisure
constraints (particularly prohibition of sea swimming) and nuisances. Another envi-
ronmental effect is related to the reduction in water consumption and water losses.
Due to the implementation of the policy of full-costs recovery, the EPI has increased
prices compared to the baseline scenario, and thereby reduced urban water con-
sumption. The overall savings in freshwater enable reduction in the pressure exer-
cised on natural water resources. The main impact is on the Sea of Galilee — the
single large lake in Israel. The basin of the lake is the source of nearly 25 % of
Israel’s freshwater provision, and the lake’s water level is heavily dependent on
pumping rates to the National Carrier, which delivers water from north to south. The
water level, in turn, affects the lake’s ecosystem, its water quality, the basin’s natural
environment and tourism. Since 2004 the lake’s water level has steadily declined,
until stabilization in recent years, partly thanks to the reduction in domestic water
consumption. Larger water stocks also allow higher provision of ecosystem services
through allocation of more freshwater to nature. According to a governmental deci-
sion, 50 million cubic meters per year are to be allocated to the nature (MoEP 2011).

An additional environmental implication is associated with the impact on gar-
dening. Quotas of water for watering private gardens, which were previously sold at
a lower price, were cancelled, and thereby led to a reduction in watering of private
gardens. Irrigation of public gardens exhibits a similar tendency. Once the EPI came
into power, the municipalities, in addition to the loss of income that have been pre-
viously derived through the supply of water to their residents, are now facing higher
expenses, since they are charged the full price by the water corporations. An evident
of the welfare implications is the willingness to pay for installation of water-related
items in public urban gardens in Tel Aviv, as estimated by Ben Shlomo (2010) to
amount to EUR 4.0 per household a month. In addition, following the reduction in
freshwater consumption for domestic purposes, the amount of treated wastewater
also decreased. This implies lower allotments of recycled water for agricultural irri-
gation, which in turn leads to changes in the landscape services provided by rural
areas (see Fleischer and Tsur 2009; Kan et al. 2009).
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10.3.1.2 Economic Outcomes

Our economic assessment focuses on two elements of the EPI: (a) the corporatiza-
tion process in the municipal sector and (b) the countrywide regime of cost-recovery
prices; we commence with the corporatization process.

For years the municipalities have been responsible for water and sewage services
in their jurisdictions. Because water is an essential commodity, the fact that one’s
water bill was attached to one’s municipal tax charge helped, in many peoples’
opinions, to expedite collection of this tax, thereby constituting a stable cash flow
into the municipalities’ coffers. Yet, this arrangement did present difficulties. Water
services were provided as part of the overall activity of the municipalities, i.e., there
was no separate, full accounting of the water supply on its own, such that it was
impossible to know its proportion in the total municipal budget; neither was it pos-
sible to evaluate its efficiency. Political and other considerations made it easy for
some municipal leaders to postpone costly works needed on their water and sewage
systems, and instead, divert the accumulated funds to other tasks, particularly to the
more visible ones (public buildings, pavements, etc.). Also, there were local author-
ities that failed to run a proper payment regime, water loss was high, and wastewater
was not properly collected and treated. In light of incomplete information on what
was occurring in the urban water sector, assessments by professionals invariably
resulted in conclusions that the system was not efficient and was exhausting its own
capital.

Today, the water and sewage corporations gradually replace urban water depart-
ments; they are operating under a business-economic model and under the profes-
sional supervision of the Water Authority. Each corporation is required to follow a
set of rules for operation and maintenance expenses, as well as targets for gradual
reduction in water losses; attaining such reductions requires investments, which
affect the cumulative assets value owned by the corporation. In turn, the assets value
are factors considered by the Water Authority when setting the prices paid for the
water purchased from Mekor6t — higher values may reduce this price; by this means
the incentive to invest is formed.

Indeed, significant improvements in some aspects of the water services can
already be observed. The corporations can now recruit additional workers (particu-
larly in the managerial level) from outside the rigid employment constraints of the
municipal sector; i.e., at lower salaries. All incomes and costs are earmarked and
transparent. Monetary reports of the corporations are standardized, and are avail-
able to the public through the internet. Operation and maintenance of the municipal
water system is not conditional on the municipality’s financial situation anymore,
and the corporations are able to approach the capital market for financing their
activities; consequently, investments in infrastructures and in advanced technolo-
gies for metering consumption and monitoring water and sewage flows have sharply
increased. These investments also encourage the Israeli water-related industry.

Yet, the formation of the corporations also raises certain problems, because of
which more than a few municipalities have avoided or postponed joining the corpo-
ratization process. The inflow of payments for water and sewage services helps the
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budgetary management of the municipalities, even those wherein these incomes
remain within the domain of water services; this cash source will now dry up.
Moreover, a municipality that establishes a water corporation loses the ability to
prevent water supply as an enforcement tool for municipal tax collection. Removal
of the responsibility for water and sewage services from the municipalities may
weaken local democracy; municipalities lose flexibility in defining preferences
regarding the allocation of resources among services, and it is uncertain that the
marginal benefits of water-leakage prevention equal the marginal cost when oppor-
tunity costs (e.g., those associated with education and culture) are taken into
account. The outsourcing of services and the resultant distancing of accountability
for the services raises difficulties for residents; the corporations, particularly those
serving a few municipalities, are likely to become “foreign entities” in the commu-
nities, and run into problems in gaining the cooperation of residents and their repre-
sentatives; the fact that corporations operate on local infrastructures such as roads
and parks raises the likelihood of disputes between them and the local authorities
over domains of responsibility, thereby rising costs to the community as a whole.

We turn now to discuss cost-recovery pricing. In order to combine the two prin-
ciples of the water management at the national level — cost-recovery and uniform
consumers’ rates — the prices paid by the corporations for Mekorét water are not
identical: corporations whose approved internal cost is high pay Mekor6t a low
price, and vice versa. In this way, low cost corporations indirectly support the others
and a uniform tariff structure is maintained for the end-users level.

The Water Authority sets prices based on approved cost per cubic meter of water.
The approved internal cost for corporations contains several components, such as
labor, interest, and return on equity. Three items form most of the differences
between corporations in their approved costs: one is the capital invested in the local
water system (assessed in a property survey conducted when a corporation is estab-
lished). The capital-rich corporations have a higher approved cost per cubic meter
in this item. The other two items are “normative”: the first is loss rates, including
both physical water loss and incomplete charge of water bills. High losses are
approved for “weak” corporations; i.e., those operating in low socio-economic
localities (this group mainly includes municipalities located at the periphery and
those populated with minorities). This means that the approved cost on this item per
cubic meter sold is higher in the weak corporations than in the stronger ones.
Another cost factor with a normative component is wastewater treatment, for which
the cost per cubic meter is calculated by formulae dictated by regulations and based
on the size of the facility and the quality of the effluent; these differ between the
corporations.

The Water Authority expects that the corporations will all converge in a few
years to the same normative loss values. Consequently the approved costs in the
corporations should converge to similar levels, and the support of weak corporations
by the strong ones will be eliminated. Yet this expectation is only a hope, not to say
an illusion. The differences between the corporations are large, and the reported
gaps between municipalities with low and high socio-economic levels were grow-
ing along time. Some corporations will succeed in streamlining operations, while
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others may not. The result may be that some corporations will be profitable, while
others will suffer growing financial losses. The Water Authority will face difficul-
ties in the future in using norms as the basis for approved costs, rather than using
actual performances. A structural incentive problem is added to this issue: under the
adopted tariffs structure, it doesn’t make much sense for a corporation to increase
its efficiency; those that show low costs and high profits will see their payments to
Mekor6t increased. The management of every corporation will attempt to convince
the Water Authority that its costs are especially high. The government for its part
will not be able to allow the corporations to accumulate profits, and even less to let
them accumulate losses and go under, particularly given the governmental extensive
support of the corporatization process; in other words, a regulatory capture may
emerge.

10.3.1.3 Distributional Effects and Social Equity

The corporatization and the setting of cost-recovering Mekorét prices have distribu-
tional impacts on income, authority and political power at the national scale, as well
as between and within municipalities. Most of the governmental income is derived
from the high-income sector, which pays the lion share of taxes. Hence, by abolish-
ing the financial support to Mekorét from the government’s budget, and instead
setting higher water prices so as to cover Mekorét’s costs only through its water
sales, the EPI imposes larger burden on the low-income sector. This policy increases
inequity since, as water is an essential commodity, the share of expense on water
consumption in low-income households’ total expenses is larger than that of the
high-income ones (CBS 2011). On the other hand, the reduction in budgetary
expenses on water supply enables allocating more governmental resources to other
public services that may mostly support weak populations.

The Mekorét-water pricing scheme implies cross subsidization between corpora-
tions in weak and strong municipalities. By this means, strong communities support
the weak ones. However, at least according to the Water Authority’s expectations,
these income transfers will be gradually reduced, as the differences in approved
costs between corporations will be eliminated. Similarly, prices of water supplied by
Mekor6t for agriculture are subsidized by urban water consumers; today, nearly
EUR 0.18/m? of the water price for domestic use is allocated to this purpose. This
subsidization would gradually vanish as agricultural water prices are planned to rise.

10.3.2 The EPI Setting Up
10.3.2.1 Institutional Set-up
At the upper level of institutions affecting the EPI stands the “water law,” which

assigns the property rights over all water sources to the public, and nominates the
government to manage and control water. An additional law enacted in 2001 has
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launched the corporatization process in the municipal sector. The other element of
the EPI, the cost-recovering prices, is associated with the reform that has estab-
lished the Water Authority in 2006. By law, the Water Authority is responsible both
for management of water resources and for economic regulation. The combining of
these two spheres under the aegis of a single regulating agency is unique to Israel;
in other countries on which we have information, regulation is separated by sphere.
The pricing mechanism set by the Water Authority constitutes a secondary level of
legislative; it defines the rules of the game, and therefore can be considered as an
institution level second to that of the water law. The prices themselves lay in the
third institutional level.

Two types of institutions have influenced the shape of the EPI and its success. The
first are the municipalities, that so far successfully blocked the formation of many
regional corporations, and, according to a recent governmental decision (Globs
2011), will even increase their hold and impact on the corporations. The second are
political parties representing low-income sectors, who prevented the original inten-
tion of the law to set different prices in different urban corporations, in each case to
cover locally specific cost, in order to enhance water-supply efficiency.

10.3.2.2 Transaction Costs and Design

The EPI has two major aspects of transaction costs. The first is related to manage-
ment and control: the establishment of the Water Authority was particularly aiming
at concentrating the data collection, decision making and control of the water econ-
omy in one institution, and thereby reducing the transaction costs associated with
coordination among multiple ministries and institutions. The second aspect is asso-
ciated with asymmetric information: the information on water management in the
urban sector was vague and incomplete as long as the intra-municipality water
delivery was managed by the municipalities’ water departments. The EPI, by estab-
lishing the corporations and setting strict reporting and monitoring standards, has
reduced asymmetric information. Yet asymmetric information still exist; for exam-
ple, the corporations now have the incentive to present exaggerated costs figures,
particularly those associated with investments, in order to signal the Water Authority
to reduce the prices they pay for water they receive from Mekorét.

10.3.2.3 Policy Implementability

The implementability of the EPI is associated with public debates over distributions
of political power and incomes. The institutional component of the EPI (i.e., the
corporatization process) has targeted the allocation of responsibilities, authorities
and incomes within the municipal sector. The objectives of this policy were only
partly achieved: not all the municipalities made the transition, and many of those
who did, particularly the large ones, established a single-municipality corporation
rather than a regional entity. Moreover, as will be discussed later, the corporations
themselves are now most likely going to lose much of their independence.
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The EPI’s pricing component has also been negotiated and changed along the
way. The design of the pricing mechanism has encountered two fundamental prob-
lems associated with pricing principles. The first is the question of fairness versus
efficiency. Setting a price equal to the marginal cost, which is the cost of desalina-
tion, signals the consumers about the costs that they are causing to the economy, and
thereby brings about efficient consumption. Yet, because there are reservoirs from
which the pumping cost is lower than desalination (e.g., the Sea of Galilee and aqui-
fers), if the consumer pays for all water a price equal to the marginal cost, her total
payment will be higher than the total supply costs. On the other hand, if the price of
water equals the average of supply cost, total consumer payments will equal the
total costs. Here the question arises: is it fair to set prices higher than the average
cost? This problem has been partly solved by setting block rate prices at the end-user
(retail), while the level of prices are set so as to cover Mecorot’s costs, as well as the
intra-municipal water delivery and sewage service costs.

Another matter is the question of equity in sharing the water cost burden; for
instance, the cost of supply to Tel Aviv is lower than that to Jerusalem. Although it’s
original intention to set end-user prices which vary between municipalities, ulti-
mately the Water Authority have discriminated only the wholesale prices paid to
Mekor6t, while maintaining parity in fees to urban consumers. In setting identical
prices despite varying costs, the Water Authority sacrifices economic efficacy on the
altar of equality in sharing the burden. Equality has actually become one of the
objectives that justify state intervention in regulating the water supply.

10.4 Conclusions

The effects of institutional and economic changes are recognized in the long run; it
may now be too early to identify and assess the full range of aspects associated with
the EPI. We do believe, however, that two lessons can already be learned.

The first lesson drown is associated with the way a reform in EPIs is imple-
mented, and can be summarized by the phrase “grasp all, lose all.” Suppose that a
local council could freely set the prices for the services it provides as a monopoly in
its municipality. According to the well-known Ramsey-Boiteux pricing principle, a
welfare maximizing not-for-profit monopoly should assign relatively higher price
mark-ups to relatively inelastic price-demand commodities. This argument supports
high urban water prices compared to prices charged to the farm sector, since water
distribution is characterized as a natural monopoly service, and the demand for
urban water is relatively inelastic. However, due to social and equity (and therefore
political) considerations, the municipal water supplier is not free to set water prices;
the latter are regulated at the national level. Therefore, higher incomes to a water
providing monopoly — the municipality — can be derived only through cost reduc-
tions. As municipal mayors may be short-sighted politicians, they may favour
reducing costs by postponing the expensive investments in replacement of non-
visible water-supply infrastructures; thus allowing increased water losses. This
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strategy is particularly prevalent in municipal systems acting in a non-transparent
financial and budgetary environment. A preventive measure may be to separate
financially the water and sewage services from the other municipal functions. This
separation requires only reorganization within the municipal financial and manage-
ment administration, and it doesn’t necessitate the establishment of separated enti-
ties such as new urban corporations. However, in some municipalities in Israel,
particularly in those populated by minorities, water and monetary loses are particu-
larly high, due to failure of enforcement resulting in water theft and incomplete
collection of taxes and fees. These failures are attributed to cultural and political
customs that limit the power of local authorities, and even that of the central govern-
ment. In such municipalities, corporatization can augment the separation between
local politics and water services, and thereby improve the performance of the ser-
vices. However, the government did not distinguish between municipalities and has
been trying to establish water and sewage corporations in all of them. The plan was
to exploit economies of scale and establish several regional corporations each ser-
vicing 20-30 municipalities. But hastily, the government permitted, and sometimes
forced, the creation of many single locality corporations. It will now be difficult to
merge them into regional entities. Moreover, the mayors of the affected municipali-
ties, who feared losing power, succeeded in forcing upon the government changes
that may eventually make the corporation again subject to local political control.
They will lose their independence. Thus, EPI reform should take account of unat-
tainable objectives; in this case, “sanitizing” the political factors from
involvement.

The second lesson learned is associated with the challenge of designing a pricing
mechanism that simultaneously achieves several potentially contradicting targets:
costs recovery, creation of incentives for efficiency, and equality. Replacing govern-
ment support with uniform end-user cost-recovery prices may increase the burden
on low-income families whose share in taxes to meet the state’s budget is minimal.
This observation is one reason for the criticism of the prices set for the water and
sewage corporations. This criticism is particularly strong when costs increase, and
therefore prices have to be increased as well. Indeed, trying to avoid criticism, the
Water Authority recently refrained from increasing prices. It succeeded in getting
the government to cover part of Mekorot’s costs. Apparently, according to the social
norms as they are reflected by this policy, equality overwhelms efficiency. This
time, since it was done, not by direct subsidy, but rather by the government freeing
Mekor6t of rents it was supposed to pay, the principle of cost-recovery tariffs was
maintained, at least from a public relationships perspective. This avenue for mitigat-
ing political opposition will not be open for ever and as costs rise (increased share
of desalinated seawater is expected to increase costs) the public will have to accept
higher rates.

Another problem that the new tariff structure raises is the use of Mekor6t’s
wholesale prices to cross-subsidize weak municipalities and the prices of water sup-
plied to agriculture. This pricing regime does not encourage the management of
corporations to improve the efficiency of the services.



146 I. Kan and Y. Kislev

Yet, all of these obstacles can be viewed as a reflection of dynamic struggles
between public institutions on the allocation of power and authority, and between
societal norms on the preferred dominance of contradicting economic effects such
as equity and efficiency. The EPI has shed light on these dilemmas, and brought
them to a public discussion, while feeding the disputes with more reliable and con-
sistent data; this is by itself a contribution: a problem well defined is a problem half
solved.
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Chapter 11

Water Budget Rate Structure: Experiences
from Several Urban Utilities in Southern
California

Ariel Dinar and Tom Ash

Abstract Being a semi-arid state, California faces frequent and prolonged droughts.
In a typical policy intervention to deal with less water, state agencies and water
utilities responded (in the urban sector) by either cutting water allocations to users
or by dramatically increasing water tariffs, or both. Drought returned to California
in 2007, and lasted, with various levels of severity until 2014. Starting 2008, with
the slowdown in economic activity in the state, water rates that were adjusted, led to
reduction in water consumption and decline in revenues of water utilities; customers
that saved water have faced increased rates again and again, much to their
dissatisfaction. The Water Budget Rate Structure (WBRS) (called also by some
analysts sustainable rate design, since it seeks to stabilize revenues and drive
conservation at the same time) has emerged as a practice that allows water utilities
obtain a high level of conservation without jeopardizing the financial and political
stability of the water utility. This chapter reviews the legal, economic and political
aspects of the design and implementation of the WBRS in southern California in
three water utilities, starting in 1990 until a recent implementation by the Western
Municipal Water District. The chapter draws lessons and suggestions regarding the
possible implementation of the WBRS by other utilities.
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11.1 Background

Like many other countries/states, most of California’s precipitation falls and is
stored in its northern regions (Fig. 11.1) while most of the population and the
economic activity are concentrated in the south. To close this gap the state of
California and the federal government developed sophisticated water delivery
systems that move water across the state, from north to south. However, population
growth rates in Southern California, with the relatively high rate of water scarcity
necessitate some demand management efforts.

Average annual runoff fand area)
W om0
[ 2600
[ o%@om)
[ 1% 00%)
B oawpow

Fig. 11.1 Precipitation in California (Source: Hanak et al. 2011)



11 Water Budget Rate Structure: Experiences from Several Urban Utilities. .. 149

In an effort to cope with water scarcity, California introduced various mechanisms
of pricing of water to induce water conservation. This has long been a challenge to
water utilities and regulatory agencies in the urban sector (Hewitt 2000; Hall 2000),
especially in the Western US where water supply is subject to major variation due
to prolonged droughts and the semi-arid climate in that region. Traditional
volumetric water pricing methods such as the uniform volumetric rate, the increasing
block rate, and the decreasing block rate tariffs have had difficulties in addressing
efficiency (conservation), financial stability of the water utility, and at the same time
to provide fairness and equity issues across customer groups. These issues became
the trigger for the dissatisfaction from the existing marginal cost rate structures in
Tucson Arizona and Los Angeles, following the 19761977 and the 1986-1991
droughts they faced, respectively. Having one rate structure that has to fit all
customers may not allow the water utility to reach highest possible efficiency, with-
out jeopardizing several of the fundamental conditions for stable social optimum.
They include financial (revenue) and political stability for the water utility, reason-
able cost of service prices, satisfaction and fairness as perceived by customers with
respect to water rates and conservation (Maria-Saleth and Dinar 2001). Indeed
volumetric pricing methods have achieved a great deal of increased efficiency and
conservation, but because they were designed based on an ‘average household’,
their ability to achieve highest efficiency, customer acceptance and revenue stability
under extreme water supply conditions are questionable.! Under prolonged drought
conditions in California, water utilities faced continued water supply cuts that, given
the ‘traditional’ marginal cost pricing instruments in use, reduced water sales could
be met only by increased rates to all customers, even efficient users. Higher flat rates
and tiered rates have produced some conservation, albeit inequitably across custom-
ers. But they have mostly created financial instability at the water utilities. What
agencies missed in the rate design is how to achieve revenue stability and customer
equity. “Raising rates” were the only tool they believed they had to drive the
necessary conservation. This narrow view has created significant political/social
conflict for the simple reason: customers who use water efficiently see their rates go
up as the penalty for using water efficiently. Therefore, it is not surprising that what
is known as a Water Budget Rate Structure (WBRS) has been adopted and attracting
water utilities in regions facing high water scarcity such as the Western US.?
However, the economic and public relations fundamentals of WBRS have the ability
to assist any agency in any type of climate to price water accurately, recover costs
accurately and to incentivize water use efficiency. The locations of the various water

! There is also the philosophy, often sought by the environmental community, that most of the fixed
costs of water be moved to the variable costs side, making the cost of water high to encourage
conservation, but putting the agency at great financial risk should users reduce demand. The initial
concept appears correct, making the cost of water high to encourage conservation, yet denying that
the actual costs of water delivered are mostly fixed. Activist groups are not responsible to the local
voter, yet have amassed significant political power, causing this philosophical dilemma.

21t is only adopted in a small group of innovator agencies, but is generating discussions, mainly
without the fundamental details understood and the typical conservation pricing still in the minds
of rate consultants, environmentalists and most public agencies.
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Fig. 11.2 Three Southern California water utilities that implemented the WBRS (Source: http://
www.mwdh2o0.com/mwdh2o/pages/memberag/member03.html)

utilities in Southern California that have been involved with the WBRS and are part
of the analysis in this paper are depicted in Fig. 11.2.

The WBRS,? which will be explained later in details, allows the water utility to
tailor the rate structure essentially to each household served. This flexibility could
be enhanced, as we will see below, by use of the advancement in the information
technology field (such as remote sensing, finer Evapotranspiration—ET—estimates,
Geographic Information Systems, Automated/remote Meter Reading, etc...),
although the main technology needed is an adequate billing system software that
allows customer-specific variables and adjustments.

In the past quarter of the century, there has been an increase in the number of
water utilities in Western US (Fig. 11.3; Table 11.1), and in particular in Southern
California that have implemented WRBS. This case study will focus on three water
utilities in Southern California that have implemented WBRS between early the
1990s and late 2011 with various levels of sophistication. While the number of
implementing agencies was stable between 1990 and 2007, WBRS attracted water
utilities in Southern California, starting 2008 as a result of a combination of

3“Water budget-based water rates—also known as individualized, goal-based, and customer
specific rates—are block rates, where the block is defined by using one or more customer charac-
teristics. Water budget-based rate structures can be thought of as an increasing block rate structure
where the block definition is different for each customer, based on an efficient level of water use
for that customer” (Mayer 2009: 4).
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Fig. 11.3 Diffusion of WBRS in California between 1990 and 2011 (Source: Authors. Note: East Valley
WD in San Bernardino county will implement in 2015; Las Virgenes WD will implement in 2016)

Table 11.1 Water utilities Utility Year of adoption

;ngtigl%;%%lshiﬁ?;;l:t Irvine Ranch Water District 1991

of adoption Sz}n J.uan Capistrano Water 1993
District
Otay Water District 1993
Eastern Municipal Water District 2009
Palmdale WD Water District 2009
Coachella Valley Water District 2009
Elsinore Valley Water District 2010
City of Corona 2010
Rancho California Water District 2010
El Toro Water District 2010
Moulton Niguel Water District 2011
Western Municipal Water District | 2011

Source: Ash, T. (2011, November 28). Personal commu-
nication

economic slowdown and prolonged drought, both of which lead to reduction in
demand for water and a direct impact on the revenue stability of the water utilities.

11.2 Characterisation of the Region

The three water utilities that comprise our case study are located in the Santa Ana
river basin (Fig. 11.4).
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Fig. 11.4 Map of the Santa Ana Watershed (Source: SAWPA 2010). Red circles do not represent
service area boundaries

The Santa Ana River Watershed drains a 2,650 square-mile area. The watershed
is home to over six million people and includes the major population centers of parts
of Orange, Riverside, and San Bernardino Counties, as well as a sliver of Los
Angeles County. The Santa Ana River flows over 100 miles and drains the largest
coastal stream system in southern California. It discharges into the Pacific Ocean at
the City of Huntington Beach. The total length of the Santa Ana River and its major
tributaries is about 700 miles (SAWPA 2010).

The Irvine Ranch Water District (IWRD) is an independent special district
serving Central Orange County, California. It provides high-quality drinking water,
reliable wastewater collection and treatment, ground-breaking recycled water
programs, and environmentally sound urban runoff treatment to more than 330,000
residents. IRWD encompasses approximately 181 square-miles extending from the
Pacific Coast to the foothills and serves the City of Irvine and portions of Costa
Mesa, Lake Forest, Newport Beach, Orange, Tustin and unincorporated areas of
Orange County. Approximately 65 % of the drinking water supply comes from local
groundwater sources. The remaining 35 % of IRWD’s drinking water comes from
the Colorado River (Colorado River through the Colorado River Aqueduct) and the
State Water Project (the Sacramento-San Joaquin Delta in Northern California) and
is imported by the Metropolitan Water District of Southern California (MWD)
(IRWD Water Facts 2011).
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Eastern Municipal Water District (EMWD) services an area of 555 square miles
and population of about 700,000 people. The major water sources are imported
water from the Colorado River and the state water project (66 %), local groundwater
and desalinization (16 %), and recycled wastewater (18 %) (EMWD 2011).

Western Municipal Water District (WMWD) serves a region of 527 square-miles
with a population of about 850,000. The water sources are from the Colorado River
(about 20 %, purchasing from MWD), the state water project and groundwater. This
district operates and maintains domestic and industrial wastewater collection,
treatment, and conveyance systems. Annual water deliveries are 125,000 acre-feet
(1.05 billion cubic meters). About two-thirds of the water that Western sells is
treated; the remaining is untreated or raw water. About 25 % of the water sales are
for agricultural uses, and 75 % is for domestic purposes (WMWD 2011).

11.3 The WBRS Methodology

WBRS is a tiered pricing system, but it differs from the traditional inclining tier
pricing design in that it is designed to provide revenue security to the water utility
and at the same time guarantee fairness to the customers.

Fixed costs of service are handled, mainly by political considerations and
compromise. Of the amount calculated as fixed cost of service, utilities distribute a
certain percentage as a fixed (irrespective of water use by the customer) charge on
the water bill and the remaining percentage as part of the variable charge on the
water bill. Therefore some of the fixed costs are assigned to the variable amounts of
water used. Utilities are aware of the trade-off between risk of low cost recovery of
the fixed share and customer dissatisfaction from higher rates. Common practice
among water utilities is to set the ratio off fixed cost distribution between the fixed
and the variable portion of the bill to 20-30 % and 80-70 % respectively.

The WBRS is comprised of fixed costs and variable cost components. The fixed
cost portion is kept at a both a reasonable level for the customers and the water
utility. The variable costs are comprised of several increasing tiers (between 3 and
5), depending upon the number of sources of water, as per State legislation,
Proposition 218, where the price of the tier must be linked to a water source and a
relative cost. The first and second tiers (efficiency tiers) represent reasonable use of
water by customers, as recommended by State legislation and empirical studies
(State does set a standard for indoor and outdoor efficiency. Agencies use or adapt
the standards based on political and regional needs). The first tier in each WBRS
refers to indoor water need and the second tier refers to outdoor water need. Both of
these two tiers are anchored to legal and scientific parameters, expressed in ccf/billing
period, as follows:

IDU =(R)--+(IS)--<(D) (11.1)
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ODU = (ET)---(LF)---(SF)---(DF) (11.2)
MWA =[IDU +ODU] (11.3)

where IDU is indoor water use allocation to the residency; R is the number of resi-
dents in the household; IS is the indoor water use standard per capita, recommended
at 55 gal per capita per day (gpd/d)*; D is the number of days in the billing cycle;
ODU is outdoor water allocation to the residency (ccf); ET is the evapotranspiration
value (inches)’ during the billing period; LF is the periodical landscape factor of a
representative fescue grass (fraction).® SF is the irrigated area in the lot (square
foot); DF is a drought factor (fraction), representing the water reduction the retail
agency may face in an emergency’; MWA is billing period indoor and outdoor water
allotment (ccf).?

Customers that exceed the first two tiers are considered not-efficient and face
significantly higher prices per unit of water consumed in the over-allocation tiers.
Many water utilities compute the prices of the tiers following the second tier, by
using the next alternative for water (the opportunity cost approach), such as imported
water or water that are associated with much higher cost of provision. The WBRS
is applied to the service area of the utility, using normative parameters. Customers
are given the ability to adjust the individual allocation/efficiency tiers (Variance) to
their own unique parameters. A simple example of the WBRS with two customers,
A and B (where customer B requested to adjust tier 1 to her specific conditions, is
provided in Fig. 11.5. Customers can request variance for tier 1 and/or 2 only, or the
variables for indoor and/or outdoor water need, based on changing site conditions
(i.e. more family, added irrigation area, medical need, pool or large animals.

The three water utilities comprising the case study use an allocation-based
conservation rate structure, described in general terms above, which offers property
specific water budgets and tiered pricing to provide each of its customers with
economic incentives for efficient water use. In addition to providing incentives for
saving water to the customers, the WBRS provides incentives to the water utilities
to set the fixed costs and the tier levels in such a way to transparently price the cost
of water and water services. It also educates the consumer to what the water agency
actually does...providing reliable water, and changes the relationship between the
water user and the agency. All together it increases the confidence and satisfaction
of the customers and thus, the long-term stability of the water utility.

It should be pointed out that a WBRS is modelled to be revenue neutral or to recover
only the cost of service if, as intended, every customer is efficient. Only when

41 gal=41.

51in.22.54 cm.

®The annual LF for fescue grass is 0.8 of ET. Monthly values may exceed or be below 0.8, depend-
ing on the month.

7Some water utilities use the DF to adjust both the ODU and the IDU.

81 ccf2100 ft* or 748 gal; 1 in.=0.083333 ft>.
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Price per unit of water allotted

Person A, Tier 3

Pjerson A, Tier 2

.

Person A, Tier 1 “ 3 |

Quantity of monthly water allotment

Fig. 11.5 Scheme of the water budget rate structure (Source: Authors)

consumers exceed their individualized water budget is there excess revenue
collected. The excess revenue, as part of the rate design, becomes another pillar of
the WBRS achievement, where the revenue collected from higher tier water use is
reinvested in promoting long-term improvement programs in water use efficiency
and support the water utility urban runoff programs that reduce pollution of
aquifers, beaches and wetlands.

The three water utilities established customized and equitable water for each cus-
tomer by allowing a ‘variance’ program—an increase in the normalized amounts of
indoor and outdoor allocations—such as: updated number of people in the household;
people with special needs, irrigated area, livestock on premise, or business type. The
rate structures of the three subject agencies as of July 2011 is presented in Table 11.2.

11.4 Performance of the WBRS

The WRBS will be assessed, using several criteria, including environmental
outcomes, economic and financial aspects, water savings, reduction in runoff pollu-
tion, and distributional effects and social equity.

11.4.1 Environmental Outcomes

While the WBRS’s declared motivation is for the water utility financial stability, for
water conservation, and for customer satisfaction, environmental benefits are an
integral outcome of WBRS and can be estimated from the performance of the water
utility before and after the implementation of the WBRS.
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Table 11.2 Residential rates (US$/ccf) in IRWD (effective July 1, 2011), EMWD and WMWD
(effective October 1, 2011)

IRWD* EMWD® WMWD

Rate Rate Rate

(US$/ | % of (US$/ | % of (US$/ | % of
Tier ccf) allocation | Tier ccf) allocation | Tier ccf) allocation
Low 0.91 0-40 Indoor 1.483 | 0-50 Efficient 1.77
volume indoor
Base rate 1.22 41-100 Outdoor 2.714 | 50-100 Efficient 1.87

outdoor

Inefficient | 2.50 101-150 Excessive | 4.864 | 100-150 Inefficient 2.41¢ 100-125
Excessive | 4.32 151-200 Wasteful | 8.898 | 150+ Excessive 3.78¢ 125-150
Wasteful 9.48 200+ N/A N/A N/A Unsustainable | 4.67¢ 150+

Sources: IRWD 2011; EMWD 2011; WMWD 2011

Note: First two tiers of each water utility constitute the total allocation

“The original Rate structure set in 1991 were more restrictive, as follows: (1) Low volume 0—40 %
of allocation at three-fourth of the base rate; Conservation 41-100 % of allocation at base rate;
Penalty 101-110 % of allocation at twice the base rate; Excessive 111-120 % of allocation at four
times the base rate; and Abusive +120 % of allocation at eight times the base rate. This rate has
evolved over time and went through several modifications

"EMWD initiated a WBRS in 1992 for new customers only and then adopted a tiered rate structure
for all its service area in 1993. Due to economic recession and drought EMWD increased tariffs by
34 % in the summer of 1993 and Faced angry protests from customers that led to retrieval from
the tiered pricing to increased fixed rates (Pekelney and Chessnut 1977:2-1-2-14). The IRWD
structure described above was for irrigation accounts, not residential or commercial. The EMWD
attempt in 1992 was very short-term and was ill-conceived at best, and should have been disbanded
as it was. In 2009 it was restarted (See Baerenklau et al. (2014) for many more details its performance)
“Including US$0.30 to fund efficiency and environmentally-related programs

Including US$0.60 to fund efficiency and environmentally-related programs

“Including US$1.49 to fund efficiency and environmentally-related programs

At this point several environmental outcomes are identifiable, which are quantifiable
and will be estimated and presented at the next version of the report:

1. Reduction of pollution of water bodies (aquifers, wetlands) from pesticides,
nitrates in outdoor irrigation runoff;

2. Reduction in import of lower quality (higher salinity content) water from the
Colorado River resulting in (a) need for less energy for water treatment and (b) less
contamination of aquifers and soils from use of water with higher levels of salinity;

3. Reduction of negative environmental impact in the source (Colorado River
Basin) from transporting water out of basin;

4. Establishment of stable urban carbon sequestration patterns by allowing sustain-
ably growing trees in a reasonable cost of water.

11.5 Economic Assessment Criteria

IRWD, facing an extended drought (1987-1993), reduction in regional allocations
set by MWD, wholesale price increases, and revenue loss from lower water sales,
set out to re-design water rates that would meet all of the needs of the agency. IRWD
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requested the University of California to place a water conservation advisor
(Tom Ash) at the district in January 1991 to assist with conservation programs and
water rates, then referred to as a “water budget rate structure”.

With internal agency staff including finance, customer service and public affairs,
the design of a new conservation rate structure was delineated to address the
following fundamental questions: (1) How can a rate structure recover costs
accurately (reducing revenue risk when demand is reduced)? (2) How can a rate
structure identify water wasters and send a consistent economic signal to use water
efficiently? And (3) Achieve stable revenue recovery, establish an efficiency ethic
and be fair and equitable to end-users?

IRWD arrived at a water budget tiered rate structure that includes (1) recovery of
75 % of fixed costs on a fixed “service” charge (a change from 25 % of fixed
cost recovery in its pre-existing rate structure); (2) individualized customer
allocations (based on per resident gallons per day (gpd) for indoor use, local
evapotranspiration and size of irrigated area for outside use). To achieve the desired
results of revenue stability, conservation and consumer equity required, daily down-
loads of three microclimate evapotranspiration zone data into the billing system;
low variable base price for efficient users; steep inclining tiered prices for water
wasters; and a variance system to adapt individual customer allocation variables as
necessary.

IRWD implemented the new rate structure in June of 1991. The drought and
regional restrictions lasted another 2 years until March 1993 when heavy rains
ended the 6-year drought.

The impact of the IRWD water budget rate structure was immediate and docu-
mented by the agency and reviewed in an independent study by MWD, the regional
wholesale agency (Pekelney and Chestnut 1997). Overall the first water budget
rate structure accomplished the following within the first 5 years of implementation,
(1) 58 % reduction in landscape irrigation water use (dedicated irrigation meters);
(2) 19 % residential water use reduction; (3) Stable fixed revenue recovery; (4) Reduced
water runoff (water quality improvement) (MWDOC-IRWD 2004); (5) Fully
funded conservation programs (paid only by water wasters); (6) 85 % customer
satisfaction (independent customer surveys); and (7) re-election of all water board
members since 1991 (continuing for 22 years up through 2013). The rate structure
has operated as designed and envisioned for 23 years, during drought and rain, good
and poor economic years. The service area of the Irvine Ranch Water District is
considered one of the most water efficiency in the State of California and has
continued to recover appropriate revenues for the water agency.

The EMWD service area is located in the hot inland of southern California,
where customers have a wide range of lot sizes, pools, equestrian properties and
residents per household. In 2008 the EMWD was facing a significant drought, State
and regional water restrictions and declining revenues as customers cut water use
due to the declining economy and water restrictions. The board of directors agreed
with the goals of a classic water budget rate design especially in terms of customer
equity, and directed staff to create a WBRS implementation plan. In 2009 EMWD
implemented the WBRS.
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Features of the EMWD water budget rate structure include (1) individualized
allocations for all residential, commercial and irrigation accounts; (2) daily ET for
50 microclimates in the service area; (3) indoor and outdoor allocations that is
modeled on the State legislation for indoor and outdoor water efficiency standards;
and (4) a variance program to insure accurate allocations for individual customer
accounts. The impacts to date include (1) water use reductions of 13 % (with drought
and recession factored into the findings); (2) revenue increase of 6 %; (3) accumula-
tion of capital for funding for conservation programs paid only by water wasters.

In 2008 the WMWD was also facing drought restrictions and declining revenues
with their traditional low fixed service charge and flat variable cost rate structure.
With an educational workshop for elected officials, the agency decided to adopt the
WBRS and directed staff to develop an implementation plan.

The WMWD billing system was antiquated and was scheduled for a full software
and hardware upgrade by 2011. The agency carefully re-built its billing system,
navigated through elections and was mindful of the impact of recession and water
rates on customers in the service area as they moved toward WBRS. The features of
the WMWD water budget rate structure include the successful elements used in the
WBRS deployments of other agencies, including (1) individual allocations for
residential, commercial and irrigation accounts; (2) a drought factor built into the
allocation equation if needed to meet local and/or regional supply limitations; (3) a
variance program for individual customer allocation adjustments; (4) fully funded
conservation programs paid only by water wasters (tiers 3—5); (5) increased emphasis
on customer services; and (6) purchase of private sector provided daily ET for 450
microclimates in the service area.

WMWD implemented WBRS in November of 2011. The WMWD implementa-
tion represents the most advanced WBRS design and may serve as a model of how
an agency can carefully study, consider and coordinate an a deployment plan,
including billing system upgrades, public outreach, politics, staff training and total
costs to change a water rate structure and reform how agencies meet the cost of
service and reduce demand in an equitable and defensible manner.

In the State of California required public hearing process, under Proposition 218,
WMWD received 98 % customer approval of the new rate structure by customers.
WMWD has met cost of service budgets since implementing water budget rates, has
increased the availability and funding of conservation programs to customers, and has
seen a 17 % decrease in water use since 2010, despite hotter weather and drier winters.

11.5.1 Water Savings Potential Seen with Water
Budget Rate Structures

Landscape irrigation accounts for at least 50 % of urban water use in Southern California
(Hanak et al. 2011:97, Fig. 2.12). An analysis of water usage in outdoor landscape
irrigation by urban customers in IRWD between 1988 and 1995 suggests savings
from 34 % to 41 % between pre WBRS implementation (1988-1990) and post WRBS
implementation (1991-1995). The results are summarized in Figs. 11.6 and 11.7 below.
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Fig. 11.6 Physical parameters of water use in IRWD during 1988-1995 (Note: Based on data in
Pekelney and Chessnut (1997: Table 4.3))
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Fig. 11.7 Actual reduction in landcape water use by IRWD customers between 1988 and 1995
(Note: Based on data in Pekelney and Chessnut (1997: Table 4.3))

11.5.2 Reduction in Runoff Pollution

With the significant percentage of residential water demand used for outdoor purposes
excess landscape irrigation results also in increased runoff that is the transport
mechanism of pollutants that enter natural waterways and, ultimately, the Pacific Ocean.

A study focusing on estimation of runoff from residential plots and the level of
pollutants transported was conducted between 2000 and 2002 in a small residential
area of IRWD (MWDOC-IRWD 2004) comparing runoff and concentration of pol-
lutants in the runoff during the dry season of the year. The study collected data on
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Fig. 11.8 Time-series of total phosphorus from plot 1001 of the runoff study at San Diego Creak,
IRWD (Source: MWDOC-IRWD (2004: Fig. 5.3)). Straight lines are indicatory means

the water quality constituents present in urban runoff. The water quality component
related to total phosphorous in one residential plot is presented in Fig. 11.8.

However, in almost all cases, the data showed no changes in the concentration of
these constituents in the runoff.

11.5.3 Distributional Effects and Social Equity

Although the objectives of WBRS are to conserve water while recovering the cost
of service, there is still a very significant component of improved distributional
effects and social justice. The suggested procedures for distributional effects and
social justice can be easily estimated for each water utility.

The WBRS provides for what is called a ‘variance’, which is a request for a
change of the individual variables that either increase or decrease the water budget
either in tier 1 or 2 for each customer. We will use the allowed increase in indoor and
outdoor water allocation (that is associated with tier 1 and 2—the “budget”) following
a variance request process as the indicator for the distributional effects and social
equity derived from the WBRS.

The water districts allocate to the household, under WBRS, a given quantity of
water in tier 1 and another allocation as tier 2 based on State guidelines and the
individual household situation. The sum of the tier 1 and tier 2 allocations are the water
budget to that household. These allocations are based on normative coefficients and
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may or may not be representative of the household conditions. Following the
variance process (appeal by the household that corrects either tier 1, or tier 2, or
both, subject to updated parameters), the water district re-calculates the allocation
with the new parameters. Usually, the variance process culminates in a higher
allocation for the tiers under consideration.

The variance process allows for an accurate water budget to the household,
mainly the household gets more water compared to the ‘before variance’. One
indicator of the household benefits after the variance process is the sum of income
saved (gained) compared with the pre-variance payment.

With information about the household accounts in each of the water districts and
the variance levels requested and approved in the service area of the water utility for
representative households, it is possible to estimate the total welfare transfers in
each water utility and the distribution of such welfare.

WMWD data is used here to demonstrate the impact of the WBRS on the water
consumption and the cost of water to several arbitrarily selected households (with
the intent to provide a range over lot sizes and persons per household). Data and
analysis was provided by WMWD staff in January 2012 for this report.

Data of ten households, ranging in their family size and lot size was selected
from the billing accounts of WMWD. The benefit calculation refers to the months
of November and December of 2011, following the implementation of the WBRS
and the initiation of a possible variance process. Each household was given the
option to appeal their normative parameters (used by WMWD for setting the
household budget) by submitting Request for Water Budget Adjustment (Annex II).
Of about 25,000 accounts, 6,000 households used the appeal process by November
2011 and 2000 more households submitted their Request for Water Budget
Adjustment in the month of December 2011. The original normative factors used
for water budget allocation as well as the adjusted factors, the revised tier 1 and tier
2, and the actual consumption in the months of November and December 2011, are
presented in Table 11.3.

A comparative analysis of the impact of WBRS on the cost of water for each
household with the pre-WBRS rate compared with the WBRS rate is presented in
Fig. 11.9.

The comparative analysis spans over January 2009 and December 2011, where
between January 2009 and October 2011, the previous charging system, which is
based on a flat rate of 1.87 per CCF, was in effect. The new WBRS was imposed on
the existing consumption to demonstrate what would have happened if the WBRS
was in place. While this exercise does not introduce any behavioural responses, it
does suggest the following observations (Please refer also to figures in Annex I in
Dinar (2011) for the graphical analysis of the ten selected households): (1) There is
quite a wide range of the household parameters (persons per household and irrigated
area that affects the retroactive performance of the WBRS across the analysed years.
Each customer has different situations and the bills are only comparing their use to
their specific standard; (2) Some households have not been affected by the imple-
mentation of WBRS, some households were already efficient, so they slightly
gained by lowering their water cost, and some households were already abusive in
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Western's Water Budget Rate Calculator
Projected Tiers and Costs Based on Past Water Use
(January 2009 - December 2011)

U55160.00 5160.00
RIVERSIDE SERVICE AREA
U5$140.00 * ESTIMATED IMPACT OF
PROPOSED WATER BUDGET RATE
IMPLEMENTATION USING PAST
US5$120.00 . WATER USE READINGS.
US$100.00 m":ﬂ =8570 50 FT:

PERSONS: 3 (DEFAULT)

WPROPOSIDTIER S

US$80.00 520.00
M PROPOSED TIER &
EPROPOSIDTIER 3
U5560.00 : | 560,00 WPROPOSED TIERS 1 & 2
H D201 RATE (1.87]
US340.00 | IMPORTANT NOTE:
ALTHOUGH THIS CHART SHOWS TIER
5, TER 5 PRICING HAS BEEN
U5520.00 SUSPENDED UNTIL OCTOBER 2012,
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Fig. 11.9 Comparison of water consumption and cost of water for one household in the WMWD
service area under the pre WNRS rate and under the WBRS during 2009-2011 (Source: WMWD
Compliments (January 2012))

water use so that their cost from the WBRS has increased; (3) Such analysis can be
used as a wakeup call for the ‘wasters’ households, demonstrating how the WBRS
can drive up their water cost if they continue to use at such high rates, suggesting
that they adjust their behaviour accordingly.

Figure 11.9 presents the results for one household with three persons and an
irrigated area of 6,670 square feet. The red framed bars indicate the monthly cost of
water using the previous flat rate of US$1.87 per CCFE. The imposition of the new
rate on past and present consumption suggests that under 2009 weather-consumption
that household would have exceeded significantly its water budget (the blue filling
of the red framed bars); under 2010 weather-consumption the same household
had minor excess of its budget (small glitches to tier 3 and 4); and under 2011
weather-consumption the same household consumed exactly according to the
budgeted allocation of water.

11.6 Institutions for Implementing WBRS

While the state provided legal standing for the design and implementation of the
WBRS, there are also local institutions following the individual water utility bylaws.
Both will be discussed below.
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WBRS is supported by various state legislations, and follows various bills since
1990s.° In 2004, (Assembly Bill) AB 2717 was passed, which requested the
California Urban Water Conservation Council (CUWCC) to convene a stakeholder
task force, composed of public and private agencies, in order to evaluate and recom-
mend proposals for improving the efficiency of water use in new and existing urban
irrigated landscapes in California. Based on this charge, the Task Force adopted a
comprehensive set of 43 recommendations, essentially making changes to the AB
325 of 1990 and updating the Model Local Water Efficient Landscape Ordinance.
The recommendation of the bill charges (the State Department of Water Resources)
DWR in updating the Model Efficient Landscape Ordinance and to upgrade
(California Irrigation Management Information System) CIMIS.

The Water Conservation in Landscaping Act of 2006 (AB 1881) enacts many, but
not all of the recommendations reported to the Governor and Legislature in
December 2005 by the CUWCC Landscape Task Force (Task Force). AB 1881
requires DWR, not later than January 1, 2009, by regulation, to update the model
ordinance in accordance with specified requirements, reflecting the provisions of
AB 2717. AB 1881 requires local agencies, not later than January 1, 2010, to adopt
the updated model ordinance or equivalent or it will be automatically adopted by
statute. Also, the bill requires the Energy Commission, in consultation with DWR,
to adopt, by regulation, performance standards and labelling requirements for
landscape irrigation equipment, including irrigation controllers, moisture sensors,
emission devices, and valves to reduce the wasteful, uneconomic, inefficient, or
unnecessary consumption of energy or water. Senate Bill (SB) 7 (approved on
12/2009) requires the state to achieve a 20 % reduction in urban per capita water use
in California by December 31, 2020.

11.7 Policy for Implementation

The following outlines the ideal steps for designing a Water Budget Rate Structure,
based on experiences from water utilities which have implemented WBRS.!°

1. Determine the agency costs for service, both fixed and variable:

¢ Determine revenue requirements for the agency, parameters for a revenue
neutral cost recovery, etc.

2. Accurately identify customer issues and expectations:

e Conduct customer surveys to understand user perceptions of water use and
the water agency

*http://www.water.ca.gov/wateruseefficiency/landscapeordinance/updatedOrd_history.
cfm#summary
0Based on Ash, T. (2011, November 28). Personal communication.
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. Determine the allocations and variables affecting demand for each

customer group:

* Residential allocation
 Irrigation/Landscape allocation
e Multi-family allocation

* Agriculture allocation

* Commercial allocation

. Accumulate customer data:

* Residents per household
* Square footage of outdoor irrigated area

. Identify accurate ET data for daily downloading into billing system:

e Based on service area microclimates, availability of ET weather stations
and/or private sector ET data, etc...

. Test (simulate) customer use in the WBRS:

* How many customers would meet allocations at current use patterns

. Test financial requirements in the WBRS:

e Model different fixed/variable recovery scenarios

. Finalize policies on rates with elected water board officials:

* Allocations

e Tiers (number and width)

* Prices per tier

* Excess funding apportionment to go for conservation and environmental
programs (see item 12 below)

* Adjustments and credits

Identify billing system requirements/upgrades

. Identify implementation timeline:

 Billing system upgrade completed

* Board election schedule

* Prop 218 process (California only)

* Public outreach/education campaign

Staffing needs (if any)
Efficiency programs design and implementation:

° Programs to assist customers to reduce water waste

— Residential programs

— Landscape efficiency programs
— Agricultural efficiency programs
— Commercial efficiency programs
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13. Website upgrade:

e Customer education of WBRS details
* Water budget estimator tool (estimates of future billing period allocations)
» Efficiency program workshops

14. Internal staff training:
» Customer service, conservation, board, general employee

15. Internal tracking tools

16. Implementation

17. Continuing customer education

18. Excess revenue/conservation fund monitoring
19. Board and public education/reporting

Examples of ways that WMWD followed such implementation guidelines can be
seen in Annex III in Dinar (2011).

These suggested steps are associated with several difficulties and risks that have
to be addressed.

11.7.1 Transaction Costs

The main transaction costs associated with the implementation of WBRS are
associated with the Proposition 218, which requires meeting the cost of service
standards, including a process of hearing and approval of changes in water rates by
customers. Water utilities are therefore obliged to submit themselves to a serious
and long process of customer education. Following a necessary educational process,
the agency interacts with customers via a public hearing, where customers can make
their opinions heard. There are several examples where the public opinion of
frustrated customers derailed the process of tariff change (such as the case of EMWD
in 1992 (Pekelney and Chessnut 1997).

The second type of transaction cost is the process of adjustment (variance),
which necessitate validation by the water agency of appeals on the part of the house-
holds. While a quantitative assessment of the processing of the thousands of
Requests for Water Budget Adjustment forms (Annex II, Figure II.1 in Dinar 2011)
are not available, in retrospect, the WMWD is satisfied by this investment of time of
its staff in light of the gain in customer confidence and support. The use of
GIS-based techniques to verify irrigated areas of the household (Annex II, Figure
II.2 in Dinar 2011) simplified the verification process.

11.7.2 Uncertainty

The current rate structures are very uncertain in terms of revenue generation, thus
they inflict on the ability of the water utilities to sustain their services. That is due to
the design of a collection of only a small portion of the fixed costs in the structure
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and linking the remaining share of the fixed cost recovery to water sales, while at the
same time working to get customers to use less water. The reason for having a small
share of the fixed cost recovered independently of water use is certainly politically
driven. Therefore, with improved saving, namely, with reduction in water sales, the
part of the fixed cost that is linked to water sale will be jeopardized and may lead to
a change in the rates.

A safer water budget rate structure suggests that the majority of fixed costs are
recovered independent of water sales. When that is done the agency is free to pursue
conservation at the rate they need, and eliminates the negative political and socially
unjust action of raising rates if not enough water is sold. The agencies with WBRS
experience more stable revenue recovery (reduced uncertainty).

Since the WBRS is dependent on ET, uncertainty in finding reliable ET values
that may be over or under determine the monthly tiers. Depending on the climatic
conditions in the service area of the water utility, it has to ‘optimize’ the number of
micro-climatic zones to be used. To remind the reader, IRWD uses 3 ET zones,
EMWD uses 50 ET zones, and WMWD uses 450 ET zones. The trade-off between
more reliable (and representative) information and the cost of information is an
important aspect in deciding on the level of precision. This is a subject for a separate
study. The reader can find a map with the ET zones used by WMWD in Annex IV
in Dinar 201 1.

11.8 Conclusions

Water is delivered in California by wholesale and retail agencies. WBRS are
typically used at present by retail agencies as a means to establish efficiency
standards for end-users. Legislation in California has set efficiency standards and
allocations, such as per capita per day indoor use (SB 7-7) and 80 % of local ET for
outdoor use, as current and reasonable allocations (AB 1881). Wholesale agencies
in California also operate under State law in terms of water efficiency goals; however
the wholesale rate structures do not incorporate water budget methodology to set
standards for retail agencies and pricing triggers for excessive water purchases.
With State of California efficiency guidelines now set, it could be useful to align the
entire chain so that wholesale agencies and retail agencies apply water budget rates.
The benefits to wholesale agencies would be very similar as those for retail agencies,
specifically a wholesale agency would:

. Recover fixed costs separately from water sales;

. Establish agency by agency water budgets (as per SBX7-7 guidelines);

. Charge increasing tier prices for water used above the agency allocation;

. Align wholesale rate structure with State legislation and retail agency practices
for a more consistent public message and education.

R NN I S

Agencies with water budget rates have succeeded in stabilizing revenues,
reducing risk of revenue loss when customers use less water, increasing water
efficiency, improving customer services and even reducing urban runoff. Many
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agencies are unaware or apprehensive about making a rate structure change, particularly
to a more sophisticated structure that would require technical upgrades, public
education and staff training. However, current rate structure designs are the cause
for agencies losing necessary revenues, angering customers who save water or have
large families or large properties. Currently agencies have only one method to
recover revenue lost if customers use less water, and that is to raise water rates. A
properly designed water budget rate structure, that reflects the actual costs of
water and water service, can permanently fix the structural problem of current
rate structures, drive more water conservation and appease customers with individu-
alized allocations.

The experiences of the various water utilities (not only those included in the case
study) suggest the following aspects as enabling/disabling factors in the implemen-
tation of WBRS:

* Appropriate billing system to allow addressing all the aspects of WBRS and
provide needed flexibility in the adjustment (variance) process;

e Access to appropriate climate data to allow proper calculations of ET per unit of
consumption and prevent using averages;

» Technological advancements to verify claims by households and to record usage
and wastage in order to help the utility address disputes by customers.
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Chapter 12
Green Energy Certificates and Compliance
Market
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Abstract In the economies striving for low-carbon footprint hydropower plays an
important role, as one of few sources of renewable energy for which the technology
is available, affordable, and reliable. Hydropower is an important source in the mix
of renewable energy sources (RES) on the pathway to meet the ambitious targets set
in the EU Directive 2009/28/EC and the Europe 2020 strategy. However, hydro-
power development may impair the integrity of water courses and river health, in
contrast to the objectives of the Water Framework Directive (2000/60/EC). In this
chapter we review a mix of economic policy instruments, designed separately and
at least partly for different purposes, but all acting together in a way hydropower
potential was exploited in Italy. Feed-in tariffs (FIT) and especially tradable green
energy certificates (GEC) had been introduced to build supply-side competition
among the RES and to curtail the costs of renewables. The actionable concession
award or operating large hydropower plants are an opportunity to coerce environ-
mental improvement. Yet these opportunities have not been used so far.
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12.1 Introduction

Energy and water security are arguably among the most important, and intercon-
nected, present-day societal (and environmental) challenges (WEF 2014). Water is
one of the most important factors of energy production. It is used in power genera-
tion, in fossil fuel extraction, in fuel transportation and process, and for the produc-
tion of biofuels. Attending to the 2012 World Energy Outlook, some 580 billion
cubic metres of water are withdrawn every year for energy production (IEA 2012).
Water is also used for cooling thermal power plants (TPPs) and as a source of kinetic
energy in the hydropower plants (HPPs). On the other hand, energy, and in particu-
lar electricity, is important for water transportation, treatment and distribution. In
2011, some 8 % of the Italian electricity demand was represented by the require-
ments of the water treatment and distribution sector.

Amidst the early signs of human induced climate change, both energy and water
management systems are undergoing sizeable transformations. The EU Directive
2009/28/EC (and before in the Directive 2001/77/EC) and the Europe 2020 Strategy
(EC 2010) set ambitious energy goals and renewable energy targets. In Italy these
targets entail increasing the share of renewable energy sources (RES) in the gross
energy consumption to 17.0 %, and 26.4 % in terms of electricity generation by
2020.

In 2010, thanks to the sizeable incentives described in this chapter and as a result
of demand decline amidst economic crisis, Italy was still far away from both targets
but exceeded the 2010 milestone and came close to the 2015 milestone. Since then,
the exceptional grow of RES in electricity generation set forth and in some months
during 2013, with RES replaced surpassing the thermoelectric power generation.

The kinetic energy contained in natural water flow is a renewable, carbon diox-
ide emission-free and easily exploitable source of energy. In the modern carbon-free
economies hydropower plays an important role, as one of few sources of renewable
energy for which the technology is available, affordable, and reliable. Hydropower
is an important source in the mix of renewable energy sources (RES) on the path-
way to meet the ambitious targets set in the EU Directive 2009/28/EC and the
Europe 2020 strategy.

The hydroelectricity generation however requires structural modification of
water courses and, in the case of larger plants, construction of water impoundments.
Hence, hydropower development may impair the integrity of water courses and
river health. The clash of the two objectives — renewable energy development and
river restoration — caused that hydroelectricity generation grew into a controversy.
On the one side, hydroelectricity generation is relatively safe and flexible technol-
ogy enabling water flow regulation and flood risk management. On the other hand
the hydropower development may cause significant negative environmental impacts.
The Hydropower Sustainability Assessment Protocol (Tollefson 2011) assessing the
impacts of dams in all phases, from development to operation, is one of the recent
initiative to reconcile the positive and negative environmental effects of hydroelec-
tricity generation.
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In this chapter we explore a mix of economic policy instruments, designed sepa-
rately and partly for different purposes, but all acting together to in a way hydro-
power potential is exploited in Italy. Feed-in tariffs (FIT), and later tradable green
energy certificates (GEC), had been introduced in Italy in 1990s in order, among
others, to reduce the country’s carbon dioxide emissions and dependency on energy
imports. Both FIT and GEC contributed to increasing the production of renewable
energy (Ringel 2006). The latter, more sophisticated among the both, introduce a
competition among the RES that should under favourable market conditions curtail
the generation costs of renewables (Bertoldi and Huld 2006).

Neither FIT nor GEC as implemented in Italy take into account the environmen-
tal impacts of hydropower generation and both treat all renewable energy sources
(RES) in the same way. The concessions to build a new HPP are in principle granted
upon the results of environmental impact assessment (EIA) but this instrument did
not prevent excessively concentration of HPP in some places. Besides, to limit the
development of hydropower in less or not suitable places, the water abstraction fees
and charges can be designed in a way sensible to the environmental impacts. In Italy
this has not been done yet but is being discussed. Finally, the government-auctioned
concession for operating the state-owned hydropower reservoirs provide another
opportunity to control the hydropower operations in a sustainable way and taking
into account the costs of decommissioning and removing the dams. Yet Italy
extended the concessions in place and postponed the auctions, a move that has been
contested both by the European Commission and the Italian Constitutional Court.

This chapter sets to explore the environmental impacts of economic policy
instruments targeted at hydropower generation. Differently than the other chapters
in this book, the chapter reviews EPIs set to exploit kinetic energy contained in
water, which is a conventional water use, analogous to irrigation or cooling, expect
for it does not ‘consume’ water. Nor does it significantly alter water’s physical or
chemical properties. But it does impact the morphological conditions and flow
regimes of water bodies. Although the incentives are pursued in order to developed
(renewable) energy sources, the instruments reviewed stimulate thoughts about
water-energy interconnection and the extent to which other policy instruments, both
regulatory and economic ones, are suitable to counteract or counterbalance the spill-
over effects.

12.2 Setting the Scene: Challenges, Opportunities and EPIs

In Italy, the number of hydroelectric power plants grew between 2000 and 2010 at
an annual average rate of 1.3 % but the installed capacity increased only by 0.7 %
per year. Large hydropower facilities (>10 MW) account for around 86 % of the
total installed hydropower capacity. Most of the hydropower plants (HPP) are
located in the north of the country, comprised in the Po-River Basin District
(P-RBD); one of the eight river basin districts (RBDs) established under the EU
Water Framework Directive (2000/60/EC) (AdBPo 2006). Four administrative
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regions comprised in the P-RBD (Piedmont, Lombardy, Vale D’Aosta, Emilia
Romagna) (ISTAT 2011) account for more than a half of the installed hydropower
capacity and hydroelectricity production in Italy. The installed gross capacity in the
P-RBD has increased steadily from 10,210 MW in 2000 to 11,285 MW in 2012. In
2012, Lombardy alone produced 10,646 GWh and Piedmont 7,113 GWh, respec-
tively 49 % and 33 % of the total hydropower production in the PRBD regions.
Yet although the capacity in the district grew on average by 1 % point per year, the
net hydroelectricity produced remained below the 2000 level for all years except
2011. The number of HPP increased from 839 in 2000 to 1,273 in 2012 (Terna
2000-2012; APER 2011) (Table 12.1).

There are different types of hydropower plants (HPP). Conventional hydroelec-
tric plant exploits the gravitational force of falling water stored in a reservoir.
Run-of-the-river hydroelectric plants do not require a reservoir as they exploit the
power of flowing water. Pumped-storage hydroelectric plant is a semi-closed circuit
consisting of two reservoirs between which the water conveyed and electricity
produced on-demand, helping so to ‘store’ energy and make it available at times of
peak demand. In terms of capacity, the HPP are usually classified into small capac-
ity (<1 MW), medium capacity (1-10 MW) and large (>10 MW). Small and medium
size HPPs have higher rate of expansion (<1 MW and 1-10 MW), while the number
of larger HPP remained constant. The data highlights a strong increment of small
HPP from 2009, due to the connection of small capacity plants to the grid. The first
peak of new plants was observed in 2002 and then again in 2008-2010.

In order to boost the development of renewable energy sources (RES), in late
1990s the Italian government introduced compliance market, first specified by the
decree 79/1999. The compliance market is based on mandatory targets from renew-
able energy to be supplied by each energy provider every year, and a scheme of
renewable energy certificates (GEC). The mandatory target for renewable energy
share was first set to 2 % of the previous year’s production or import of electrical
energy. The target applies to the importers and producers of electricity from non-
renewable sources. The rule exempts the first 100 GWh of yearly production/import.

Table 12.1 Hydropower and hydroelectricity production in 2012 in the regions of the PRBD

Gross Gross

Nr of Change to | capacity Change to | product Change to
Region plants | 2000 (%) | [MW] 2000 (%) | [GWh] 2000 (%)
Piedmont 635 50 3.681 17 7.113 -9
Valle d’Aosta 97 80 921 11 3.063 8
Lombardy 428 43 6.039 7 10.646 -19
Emilia Romagna | 113 82 645 6 895 =27
Total PRBD 1.273 52 11.285 11 21.716 -13
regions
Italy 2977 51,5 22.249 7,7 43.854 -14
PRDBasa % of |43 0,3 51 1,0 50 1,0
Italy

Based on data Terna (2013, 2011, 2010)
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The companies falling short of meeting the target are obliged to purchase the GEC
for the equivalent of the underperformed renewable energy. For HPP, a tradable
certificate was issued for each 1 MWh of renewable energy produced in the previ-
ous year by plants with installed capacity exceeding 1 MW. The HPP built after
December 31st, 2007 with installed capacity smaller than 1 MW were excluded
from the GEC scheme but remunerated with an feed-in tariff (FIT). For the most
part, these HPP are of the run-of-the-river type. In 2010, the volume of GEC traded,
under this scheme, amounted to EUR 301 million (GSE 2010b).

The quota were first set to 2 % and later increased by an annual rate of 0.35 %
(from 2004 to 2006) and by 0.75 % (from 2007 to 2011). The producers of energy
from renewable sources benefit from a double source of income, from both the sale
of electrical energy and the sale of green certificates. The compliance market was
first set for 8 years, then extended to 12 years by the decree 152/2006, and 15 years
by the law 244/2007 for power plants built or restored after 2007. The legislative
decree 28 of March 3rd, 2011 (the so-called Romano decree) marks the end of the
GEC system in Italy. It gradually phases out the compulsory quota between 2012
and 2015. Green certificates exceeding the demand will be withdrawn from the
market at a price corresponding to 78 % of the previously determined level. The
incentives introduced in favour of small renewable energy plants will remain in
place for the whole envisaged incentive period.

The environmental impacts of hydroelectricity development can be controlled by
the mandatory environmental impact assessment (EIA), and the fees for water con-
cession fees (WCF) that are based on the installed capacity of the HPP. The WCF,
introduced in 1930s and in the 1990s delegated from the central government to the
administrative regions, may in principle, but is not, be differentiated according to
the environmental pressures on water bodies, and hence prevent overexploitation of
some basins with high HE potential. Supplementary fees introduced to compensate
riverine and mountain communities are discussed further down in the chapter.
Besides, the renewal of the concession for large water abstraction and operation of
the HPP, pursued by auctions and rewarding the efforts to reduce the impact of
water flow modification can be but have not yet been used.

12.3 The Green Energy Certificates and Feed-in Tariffs
in Action

12.3.1 The EPI Contribution
12.3.1.1 Environmental Outcomes

The persistent and contentious debate about the benefits and costs (in the largest
sense) of hydroelectricity is triggered by the environmental and social effects of
hydropower (Schiermeier et al. 2008; Kramer and Haigh 2009). The HPP disrupt
river habitats (Vannote et al. 1980) and fish migration routes. The alterations of river
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flow patterns influence river stages and temperature; both have an effect on riverine
and riparian flora and fauna (Nilsson and Berggren 2000). Alternation of sedimenta-
tion processes lead to lesser sediment supply downstream, amplifying so coastal
subsidence and erosion. Reduced downstream river flow creates condition for salt-
water intrusion (Milligan et al. 2006; Vorosmarty et al. 2003; Walter and Merritts
2008). Processes of coastal erosion and subsidence represent a serious concern for
the low lying Adriatic coasts at the mouth of the river basin which are reducing their
potential of natural adaptation processes to sea level rise.

Hydropower reservoirs are also a potential source of greenhouse gas (GHG) (Giles
2006), as a result of bacterial decomposition of organic material (see for instance
Rosenberg et al. 1997) According to Barros et al. (2011), hydroelectric reservoirs
worldwide emit about 4 % of global carbon emissions from inland waters, with varying
contributions from the single reservoirs according to their age (higher emissions in the
first years after flooding due to decomposition of previous vegetation) and climate zone
(highest contributions from reservoirs in tropical climates). Rosenberg et al. (1997)
expect these impacts to last for even 100 years after the first flooding of the reservoir,
whereas the statistical analysis of different measurements on GHG emissions made by
Barros et al. (2011) indicates of 20 years as the critical period after flooding.

Not all environmental effects are negative. Hydropower reservoirs help to regulate
river flows and cushion against too high or low river stages (Verbunt et al. 2005;
Dugan and Allison 2010).

12.3.1.2 Economic Outcomes

The market of the green certificates has been subject to different shocks. The main
problem materialised through a large increase of supply and general stagnation of
the demand for green certificates (GSE 2011). The general surplus of supply regis-
tered from the end of 2007 determined a collapse of the GEC price that reached its
minimum value of EUR 58/Mwh in August 2008 (GME). The fall of the demand
has been provoked by the exemption of some operators from the quota system
(Barbetti 2009). The exemptions were introduced since 1999 for cogeneration,
energy produced for self-consumption, energy produced using coal coming from
national mines, and for the first 100 Gwh yearly produced/imported by each operator.
It has been estimated that, on 2008, due to the exemptions, demand for GEC has
been reduced by the half (ibid).

The compliance market was reserved only through the intervention of the of the
regulatory agency (GSE) (Poletti 2009). The excess of supply has been controlled
by the introduction of the Ministerial Decree 18/12/2008 (Ministry of Economic
Development) obliging the GSE in purchasing the unsold GEC at the average price
of the 3 years before till 2010. This intervention artificially stimulated the demand
side and consequently the rise of the GEC price from 2009 avoiding the market
failure. This reached values substantially high during the period 2007-2008, with
the excess of supply of GEC, and fell down in the first trimester of 2009 after the
introduction of the Ministerial Decree 18/12/2008.
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The compliance market has been designed to promote the exploitation of
renewable energy sources, otherwise not able to compete with fossil fuel. The EPI
triggered investments with positive ripple effects on the sub-suppliers and techno-
logical innovation.

The costs borne by the operators are passed on to final electricity consumers.
The costs of incentives sustained by the operators, in relation to the GEC purchased
to satisfy the compulsory quota, converge into the final price for energy that consumer
has to pay. Moreover the final consumers are charged of the costs of the GSE
through a section of the electricity bill. It has been estimated that the cost of CIP6/92
for final consumers for the year 2009 was EUR 1.8 billion; for 2010 was EUR 800
million (AEEG 2010). At the same time, the compliance market weighted final
consumers with indirect costs for EUR 600 million and direct costs for EUR 1 billion
(AEEG 2010; Capicotto 2011).

12.3.1.3 Distributional Effects and Social Equity

Hydropower development has been met with increasing social resistance fuelled by
perceptions of social and geographic injustice. Concentrated in less developed,
mountainous areas, the hydroelectricity generation is associated with negative
externalities (negative environmental impacts, modification of water courses and
landscape) in proximity of the plants, whereas the downstream communities take
most benefits. The history of hydropower exploitation in Italy is punctuated by inci-
dents among which the most prominent one is the Vajont disaster in 1963. At the
time of the completion the tallest dam in the world (262 m), the reservoir built on
the Vajont river became centre stage of a tragedy claiming the life of some two
thousand people. A landslide with speed of 110 km/h hit the reservoir, causing a
seiche that overtopped the dam and destroyed the villages downstream. Another
major disaster occurred in Val di Stava in 1985, claiming a death toll of some
three hundreds.

The Italian legislation introduced compensation for the local communities in
hydropower project’s influence areas. Supplementary water abstraction fees and
charges have been introduced to benefit local communities. Supplementary fee
benefiting riverine communities is split between the municipalities in the territory
of which the water is derived, and the higher order administrative units — districts,
usually by three-quarter to one-quarter ration (Regione Piemonte 2003).
Supplementary fee for mountainous basins is distributed too, but according to dif-
ferent patterns. Usually, the local communities constitute a consortium and distrib-
ute the collected fees according to an agreement (Regione Piemonte 2003). For
other cases the central government offers an equitable scheme for dividing the col-
lected fees: 10 % is equally distributed among the communities; 20 % is distributed
in relation to the municipal territory; 30 % in relation to the number of inhabitants;
40 % in relation to size and impact of the plants installed in the municipal territory
(Regione Piemonte 2003). The wealth from the supplementary fees is used to
finance local infrastructures and economic development of the local communities.
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The high incidence of existing hydropower plants in the territory of the Province
of Sondrio is fuelling resistance of inhabitants in the valley, opposing any project
for new concessions for plants regarding the area. Further to the high percentage of
exploitation of water flow in the area (some 90 % of the rivers in the province are
already exploited), the fact that the area provides almost half of the hydro power
generated in the entire Lombardy region, but only 20 % of this production is con-
sumed within the province. Small dams are opposed because of the environmental
impacts, landscape alteration, and impacts on the existing water uses (including
sport and leisure fisheries) judged disproportionate in relation to the increase in
electric capacity generated (IAPS 2010). Since 2006, a number of civil society ini-
tiatives have been launched to oppose any new project for water abstractions.

Triggered by the local resistance, and upon invitation of almost all political par-
ties and civil society organisations, the 13* permanent commission (Territory, envi-
ronment and environmental goods) of the Senate held hearings about the water
crisis in Sondrio district, and asked the government to limit the hydropower conces-
sions in the district for 2 years. Successively, the 2007 Financial Law (law 296/06
article 1, 1106 commas) established that new concessions for both large and small
hydropower plants, exclusively for the Province of Sondrio, from 1st January 2007
to the 31st December 2008, were granted only after the binding advice of the
Ministry of Environment. This moratorium was due to the critical situation of the
hydrographical basin of Province of Sondrio caused by the extraordinary weather
conditions of July and August 1987.

12.3.2 The EPI Setting Up
12.3.2.1 Institutions

The system of green energy certificates (GEC) had been introduced by the Bersani
Decree (79/1999) and later modified by laws 244/07 and 239/04, and the Legislative
Decree 387/03. The Bersani Decree (law 79/99) transposed the provisions of the
Directive 96/92/CE. The Decree set off the process of energy liberalisation. Whereas
the import, export and production of electricity was privatised; the transmission,
dispatching and management of electricity lines remained under state control.
Regulation of the free energy market was entrusted to the Energy Service Authority
(Gestore dei Servizi Energetici, GSE). GSE certifies the renewable energy plants
and oversees the market with green energy certificates. The energy sector regulator
(Autorita per I’Energia Elettrica ed il Gas, AEEG), constituted in 1995 as part of
the liberalization process. The AEEG defines the rules — on equitable and neutral
basis — for of transmission and distribution of energy. The Authority also regulates
the feed-in tariffs applicable to small renewable energy plants (<1 MW) and the
modalities of financing the GEC.

The Bersani Decee introduced the scheme of green energy certificates (GEC).
The law obliges the electricity companies to supply a certain share of their production
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by energy from renewable sources, including hydropower. The companies that fail
short of meeting the target may purchase tradable Green Energy Certificates (GEC)
for the equivalent of the underperformed renewable energy. Initially, the mandatory
quotas for renewable energy sources (RES) were set to 2 % and the period of the
incentive scheme was set to 8 years. The nominal value of the green certificates was
set to 100 MW. The renewable energy plants, in order to be admitted into the sys-
tem, had to be certified. The tradability of the certificates was limited to 1 year.

The law specified a number of exemptions reducing the overall volume of the
RES to be supplied. Most importantly, the obligation applies to energy production
or import exceeding 100 GWh. Exempt is also electricity produced from coal from
national mines and cogeneration; water pumping, and electricity for
self-consumption.

The Bersani decree was modified by the decree 387/2003 (so-called Marzano
decree) transposing into Italian legislation the EU Directive 2001/77/CE. The main
changes of the GEC system included: (i) increase of the compulsory quota by
0.35 % every year for the period 2004/2006; (ii) extension of the tradability of the
certificates from one to three consecutive 3 years; (iii) reduction of the nominal size
of the certificates from 100 to 50 MWh. Further modification to the GEC regime
was introduced in the law 152/2006. In order to increase the profitability of the
energy production from RES and to favour the flow of private investments into the
sector, the duration of the incentives was increase from 8 to 12 years.

The law 244/2007 (financial bill for the year 2008) partially overhauled the GEC
system (Repubblica Italiana 2007). First, it introduced a new feed-in tariff for certified
small renewable energy plants certified with capacity <1 MW (200 KW for wind
power). Second, the compulsory quotas were increase annually by 0.75 % for the
period 2007/2012. Third, the nominal size of the green certificates was further reduced
from 50 to 1 MWh. Fourth, the number of certificates issued for a given volume of
renewable energy was made dependent on the type of energy. This has not affected
hydroelectricity. Fifth, the incentive period was extended from 12 to 15 years.

The Decree of the Minister for Economic Development 18/12/2008 compelled
the authority (GSE) to stimulate the market with green certificates by purchasing the
certificates in excess until the end of 2010. The fixed price at which the GSE was to
bay the certificates was set to the average price over the precedent 3 years.
Subsequently, the obligation to purchase the certificates in excess was extended
until 2011. In 2009, the legislators shifted the obligation to supply renewable energy
from the producers and importers of energy to the companies dispatching energy to
the final consumers (law 99/2009). Only a year after this provision was withdrawn
by the law 72/2010. The legislative decree 28 of March 3rd, 2011 (the so-called
Romano decree) marks the end of the GEC system in Italy. It gradually phases out
the compulsory quota between 2012 and 2015. Green certificates exceeding the
demand will be withdrawn from the market at a price corresponding to 78 % of the
previously determined level. The incentives introduced in favour of small renewable
energy plants will remain in place for the whole envisaged incentive period.
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12.3.2.2 Transaction Costs and Design

To be admitted to the GEC incentive system, the renewable energy plants are certi-
fied by the authority (GSE Gestore dei servizi Energetici). The applicant is required
to register and submit detailed technical and administrative information relative to
the plant. With respect to hydropower, the investors are requested to submit a
detailed report about the technical and hydrological information from the area the
HPP is situated. The authorisation for building a new renewable energy plant is
issued by regional or provincial authorities. Concession for water derivations for
hydropower purpose is a separate and cumbersome legal procedure. The water con-
cessions are issued by regional authorities. In some cases the environmental impact
assessment is required. The competent authority attests the availability of water
resource and impact on the minimum environmental flow based on the River Basin
Plan. Subsequent to the release of the concession, the applicant is to submit the
executive project relative to the concession. The project is assessed and approved
based on the criteria specified in the legislative decree 387/2003. The application for
water derivation is aggravated if territorial development plan for hydropower sector
is not in place, and by the lack of centrally managed water information systems.
Between 2005 and 2011, the Sondrio district authority received some 68 applica-
tions for new concessions, out which only 22 have been authorised so far.

The Constitutional court intervened several times on the matter related to hydro-
power in Italy. The latest sentence n. 205 of July 13th, 2011 the Court found uncon-
stitutional the extension of the water concessions for hydropower generation
introduced in the law decree 78/2010 (see Sect. 3.5). In 2008 the Court intervened
on the matter of tendering procedures to renew expired concessions for large water
derivations, declaring the provisions of the law n. 266/2005 in parts unconstitu-
tional. The European Commission started in 2004 the infringement procedure
against Italy for similar reasons and drop the case in 2006, after the publication of
the above Court’s decision.

12.3.2.3 Implementation

Sondrio district situated in Lombardy is an emblematic case for overexploitation of
the hydropower potential and social uproar. Given the abundant water endowment
and topography favourable for hydropower generation (Provincia di Sondrio 2008),
the Sondrio district became one of the most hydropower-developed areas in Italy.
Some 12.45 % of the national and about 40 % of the Lombardy’s hydroelectric
production is generated here (GSE 2010a). The further hydropower development
was suspended several times, most recently in the late 2000s. Triggered by the local
resistance and upon invitation of almost all political parties and civil society organ-
isations, the Italian Senate asked the government to limit the hydropower conces-
sions in the district for 2 years. Successively, the 2007 Financial Law (law 296/06
article 1, 1106 commas) established that new concessions for both large and small
hydropower plants, exclusively for the Province of Sondrio, from 1st January 2007
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to the 31st December 2008, were granted only after the binding advice of the
Ministry of Environment.

In 20102011, the “Industry, Commerce and Tourism Parliamentarian
Committee” of the Italian Senate held hearings related to national energy strategy
(ENEA 2011; GSE 2010c). The experts witnessing in Senate include representa-
tives of public authorities, energetic companies, research organisations, profes-
sional associations, electric network operators, and energy providers. Hydropower,
the most important renewable energy source in Italy, is captured by a technology
that is widely believed efficient, advanced and technically mature (Markandya et al.
2010). It is hard to believe that the plans to construct new large (>10 MW) hydro-
power plants in Italy would obtain the necessary political support, local acceptance,
and financial backing. Even small (<1 MW) and medium-sized (1-10 MW) HPP are
occasionally opposed because of the implied environmental impacts and social
effects. What is left is (i) increase of efficiency and/or capacity of existing plants,
and (ii) development small and medium-sized HPP.

The economic incentives for renewable energy sources (RES) made the further
expansion of hydropower profitable. In order to increase the participation of local
communities on the profits, the government proposed to extend the large hydro-
power water concessions by 5 years, or 7 if the public municipal or district authori-
ties were engaged in running the business. In July 2011, the Italian Constitutional
Court declared unconstitutional the article 15, commas 6-ter and 6-quarter of the
Law 122/2010. The Court recognized that the article infringed the regional compe-
tence and represented an obstacle for the market. Before the Court sentence, the
European Commission expressed the intent to open infringement procedure.

12.4 Conclusions

The ambitious goals set in the Directive 2009/28/EC (and before in the Directive
2001/77/EC) can be achieved if available renewable energy sources (RES) are effi-
ciently exploited. By 2020, Italy has to increase the share of RES in the gross energy
consumption from 5.2 % to 17.0 %. Electricity from renewable sources has to be
increased from 14.5 % to 26.6 %. The transition to less carbon-intensive economies
should be pursued at lowest possible costs, to reduce overall economic costs of
emissions reductions. Green energy certificates (GEC) schemes are among the
means to this end, in synergy with other economic policy instruments incentivising
production of RES and greater energy efficiency.

The GEC system as introduced in Italy is comparable with similar schemes intro-
duced in other counties. Under market conditions, the producers of RES bear the
price uncertainty and the competition between the different sources of renewables
ensures that the policy targets are achieved at lower costs. In Italy, the market
became soon saturated with the excessive certificates and the price of GEC started
to decline. Partly, this is a result of the (many) exemptions from the initial obligation
to supply energy form renewable sources granted to the producers or importers by
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the initial design of the scheme. The government intervened by guaranteeing a fixed
price of the certificates, and by doing so removed the price uncertainty and competi-
tion between the different renewables. In principle, through this intervention the
initial tradable incentive scheme had been turned into indirect subventions. Overall
the costs of RES were borne by final consumers, contributing so to making the elec-
tricity price for consumers one of the highest in Italy.

The market with tradable CGE has not been insulated from political inference.
The design of the GEC has been adapted more to changing political mood than to
the requirement of the renewable energy sector. The regulatory mistakes in manag-
ing the market with tradable GEC have been remedied by overhauling the whole
incentive system, phasing out the CGE and introducing a new system of auctions.

Hydropower development can only be reconciled with environmental concerns
and social responsibility if planned in a holistic way, within a well-articulated river
basin management plan. A precondition for the latter are clearly defined compe-
tences and authority over water resources within hydrographic boundaries. The
existing water abstraction charges can be integrated with the GEC to control the
environmental impacts particularly of the small HPP. To this end the abstraction
charges can be differentiated according to the marginal environmental impacts of a
new plant. In order to guarantee sustainable and socially beneficial hydropower
exploitation, the whole system of concession and certification has to be embedded
within a well-developed river basin plan that identifies and priorities the sites suit-
able for hydropower development.

The hydroelectricity production are susceptible to production breaks due to low
river flows. This is manifested by the declining trend in hydroelectricity production,
despite increased installed generation capacity. The climate projections for PRBD
provide a doom prospect to what used to be and partly still is water-abundant river
basin district. If the decline of annual water endowment of the P-RBD continues,
Italy may face an additional burden to meet its renewable energy goals.

Hydropower energy differs from other renewable energy sources (RES) in two
important aspects: First, as a mature technology it offers relatively little room for
improvement in the efficiency of generation (Schiermeier et al. 2008). The existing
and easy-to-tap potential has been already exploited. In 1999 when the GEC system
was introduced, the already installed gross capacity exceeded 10,036 MW.
Reclamation of existing, mostly large hydropower power plants (HPP) could
increase the operating efficiency and the environmental performance of hydropower
facilities. Alternatively, the deployment of small (>10 MW) ‘run-of-river’ HPP that
produces power from the natural flow of water provide potential for greater hydro-
power exploitation, with lesser environmental impacts but at much higher costs.

Second, impact assessment and certification of HPP require different, more com-
prehensive and meticulous procedures than in the case of other RES. The assess-
ment should not only address the marginal effect of a single HPP, but the cumulative
impacts of hydropower exploitation across the entire river system, identifying the
best sites and coordinating energy production between the up- and downstream
plants.
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Furthermore, the reclamation of existing, and construction of new HPP, may
require different incentive schemes. Recall that the law 79/1999 had extended the
concessions to operate large HPP that would have otherwise expired between 2004
and 2010, up to 2029. This is because the reclamation of large HPP requires invest-
ments that are likely not paid back within the 8 years of incentivised RES. In addi-
tion, the law put the incumbent — outgoing concession-holder in a favourable
condition when tendering the renewal of the concession. The concession tendering
would have been a more suitable economic policy instrument to address the speci-
ficities of the large HPP.
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Chapter 13

Subsidies for Ecologically Friendly
Hydropower Plants Through Favourable
Electricity Remuneration in Germany

Verena Mattheif3

Abstract Whereas hydromorphological alterations represent one of the major
ecological challenges for European river systems, very few economic instruments
exist to mitigate their impacts. The German Renewable Energy Sources Act has
established an innovative instrument for the hydropower sector. By guaranteeing
higher remuneration for electricity produced by hydropower installations that com-
ply with selected ecological requirements, it provides incentives for improving the
morphological situation next to the plants.

The present case study describes the most important aspects of this economic
policy instrument (EPI) and provides a critical evaluation, taking in particular envi-
ronmental outcomes, economic effects and institutional aspects into account. It
aims at being a useful source of information on this EPI which is so far not much
discussed at international level but which constitutes nevertheless a very interesting
example of how the promotion of renewable energy sources can be reconciled with
nature conservation objectives as well as the requirements of the EU Water
Framework Directive.

Keywords Hydropower ¢ Hydromorphology ¢ Renewable energy ° Water
Framework Directive

13.1 Introduction

In Germany, the Renewable Energy Sources Act (EEG) is since the year 2000 the
main instrument to promote the use of renewable energy sources. It guarantees for
electricity production a defined remuneration per kWh which is above free market
prices. The present case study looks at the environmental preconditions for the eli-
gibility of hydropower plants to increased tariffs which form part of the EEG since
its amendment in 2004. The environmental measures required aim at substantially
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improving the ecological status of water bodies next to hydropower plants, if not at
reaching good ecological status, as asked by the Water Framework Directive (WFD).
However, neither quantitative targets nor a time span for reaching these objectives
have been set at the introduction of the instrument.

The case study has been chosen for several reasons. Hydromorphological pres-
sures — including those originating from hydropower use — are an important barrier
for reaching the good ecological status (or the good ecological potential) of water
bodies in European countries. The favourable EEG remuneration for ecologically
friendly hydropower plants in Germany is one of the rare economic policy instru-
ments (EPIs) that have been developed to target those pressures, and not much doc-
umentation at international level is available so far. The case study provides a good
example of how the promotion of renewable energy produced by hydropower can
take nature conservation issues into account. Existing since 2004, the ecological
requirements have been further specified in the EEG amendments which entered
into force in 2009 (and 2012), following the regular reports of experiences on the
implementation of the law. They concern, among others, the biological passability
of the weirs and the provision of minimum water flow. The present analysis focuses
on the EEG amendments from 2004 to 2009.

13.2 Setting the Scene: Challenges, Opportunities and EPIs

Germany’s river water bodies are to a large extent subject to hydromorphological
degradation. At present, only 10 % of the watercourses have a high or good ecologi-
cal status (UBA 2010b). Next to uses like agriculture, navigation and flood protec-
tion this is due to hydropower use. Taking into account Germany’s ambition to
significantly increase the share of renewable energy in the future electricity produc-
tion, an important challenge consisted and still consists in reconciling the extension
of hydropower use and its impact on nature conservation needs (BGBI 2004;
Naumann and Igel 2005; BMU 2010).

Water management in Germany today has to be seen against the background of
the European Water Framework Directive (WFD). Reaching a good ecological
potential (GEP) or a good ecological status (GES) includes both the need for struc-
tural changes (installation of fish ladders, smaller grill sizes) and modifications to
operation (e.g., guaranteed flow rates during fish migration periods). Those changes
are linked to profit losses for the operators of hydropower plants. As the plants are
provided with very long concession periods of several decades (or even unlimited
rights), reaching the GES soon will depend on the voluntary participation of opera-
tors as well as on effective incentives (UBA 2010a).

In this context, the EEG has been amended in July 2004 in order to provide eco-
nomic incentives for hydropower plant operators to take ecological considerations
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into account. The conditions which have to be fulfilled include location bound
requirements (e.g., the construction must take place next to already existing barrage
weirs or dams). In its § 6, the EEG (2004) requires furthermore that either the water
body which is affected by hydropower use must reach GES, or it has to be substan-
tially improved compared to the previous status.

The latter can — for existing hydropower plants — be reached through a moderni-
sation of the plant. As the decisive aspect lies in the improvement of the state of the
water ecology and of the accompanying floodplain, also measures which are only
targeting the ecology can be seen as a modernisation in the sense of the EEG
(Naumann and Igel 2005). In the EEG amendment of 2009, the terms ‘substantial
improvement of the ecological status’ are further defined by indicating that they
need to refer to the following criteria (EEG 2009):

» Storage capacity and management,

* Biological passability,

e Minimum water flow,

e Solids management, or

e Bank structure,

* Or shallow water zones have to be established or abandoned channels or branches
have to be connected, in so far as the measures in question are necessary indi-
vidually or in combination, taking into account the relevant management goals,
in order to achieve good ecological status.

The requirements depend on the capacity of the hydropower plants as well as on
the year in which the permission to construct or to operate the plant has been
obtained.

13.3 The Subsidies for Ecologically Friendly Hydropower
Plants Through Favourable Electricity Remuneration
in Action

The EEG and its ecological conditions for hydropower plants are applied all over
Germany and are in theory relevant for all of the existing 7,500 hydroelectric power
stations. Since its introduction in the year 2000, the EEG constitutes an important
instrument for maintaining and extending hydropower production. This effect is
untouched by the ecological provisions, which do not preclude the plants to be
remunerated according to the EEG 2000 conditions. The focus of this case study
lies, however, on the increased remuneration proposed after the establishment of
ecological improvements on the plants.
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13.3.1 The EPI Contribution
13.3.1.1 Environmental Outcomes

When looking at the environmental impact of the EEG favouring ecologically
friendly hydropower plants, two different aspects are worth considering. In the first
place, with a remuneration paid per kWh, the EEG provides incentives for invest-
ments in an extended production capacity or the construction of new hydropower
plants. Thereby, the EPI has an effect in terms of reducing the emission of green-
house gases by promoting the use of renewable energy sources. At the same time —
and this will be the focus of the following considerations — the conditions defined
by the EEG aim at improving the hydromorphological situation of water bodies next
to existing hydropower plants by providing incentives for voluntary or early adapta-
tion of the plant structure and/or operation.

The legislation on the sale of electricity to the grid (StrEG) from 1990, which has
been replaced by the EEG in the year 2000, stimulated the operation of small hydro-
power plants (SHPs) and has prevented its impending decline (BMU 2010). In the
year 2007, the predominant part of the electricity generated stemmed from big
plants which were not remunerated according to the EEG (BMU 2008a). In terms
of numbers of plants, from the 7,500 existing ones 6,925 have been remunerated
according to the EEG in 2009.!

The amendments of the EEG in 2004 and 2009 which introduced the ecologi-
cally bound fees for hydropower plants have also successfully provided incentives
for the construction or extension of plants with a capacity above 5 MW. This con-
cerns for example the extension of the hydropower station in Albbruck-Dogern in
2009 (BMU 2010), or the new construction of the power station Rheinfelden
(Energie-Chronik 2011).

Whereas in 2008 only about 100 plants have been modernised or new con-
structed, this was the case for more than 600 in 2009 (Dumont and Keuneke 2011),
as operators waited for the more attractive remuneration conditions of the EEG
2009 to come into effect. It can be expected that the majority of new constructions
of hydropower plants in 2009 took place on already existing hydropower sites.
According to Dumont and Keuneke (2011), most of those works are probably mod-
ernisations, which have been classified as new constructions due to the high invest-
ments. In those cases, the EPI gave an incentive to accelerate the adaptation of the
plants to recent regulations — which ask to comply with the WFD requirements — by
making new approvals necessary.>

!'Please note that this number includes both plants which fulfilled the ecological requirements, and
plants which do not.

2Please note that a difference can be made regarding the incentive effect of the EPL. In cases where
new hydropower plants are built to replace stations which were at the end of their concession
period or at the end of their economic lifetime, the incentive effect of the EPI is primarily leading
to increased electricity production, with environmental standards being fulfilled according to regu-
lation. The same applies to the rare case of constructions on new sites.
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The main pressure exerted by hydropower use is linked to its dam constructions
(see for example Dumont 2005). According to Naumann (2011), the most relevant
criteria for the removal of ecological deficits on hydropower plants are: establishing
the biological passability upstream, ensuring a sufficient fish protection down-
stream, and providing the ecological minimum flow. Those measures form therefore
rightly part of the EEG conditions foreseen for hydropower plants (see above).
Umweltbundesamt (2012) tries to provide a comprehensive indication on the num-
ber and type of ecological measures applied to hydropower plants which have been
induced by the EEG amendments. They indicate that about 10 % of the existing
hydropower plants possess equipment which assists the upstream migration of
fishes and/or provide minimum water flow conditions. Figure 13.1 shows the rela-
tive importance of the different measures, and indicates that a great part of them go
back to the increased remuneration of the EEG. Examples of concrete improve-
ments on existing hydropower plants are illustrated for example in UBA (2008).

Although improving the status of water bodies is a precondition for receiving the
increased EEG remuneration, no study is available which investigates comprehensively
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Fig. 13.1 Support to ecological measures on hydropower plants according to the seven measures
of the EEG 2009 (Source: Umweltbundesamt (ed.) 2012, translated by the author. Note: Data is
coming from a survey targeted to all German hydropower plant operators. The figures summarise
the returned answers of 859 plants (15 % of the total))
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the real ecological functionality of the measures applied (Naumann 2011).> Some
reports indicate, however, that the actual status improvement is questionable in a
significant number of cases (see illustration box below).

Evaluation of the Effectiveness of Ecological Measures for Selected
Hydropower Plant Installations

Anderer et al. (2012) examined exemplarily 16 hydropower plants for the
criteria upstream passability and minimum flow which were admitted to the
increased remuneration according to the EEG. Only four of the investigated
plants had actually reached good status, with regards to the two criteria
examined.

Another study (BfN 2009 unpublished, cited in Dumont and Keuneke
2011) selected ten hydropower installations which received a higher remu-
neration according to the EEG 2004. They found out that in four cases the
biological upstream passability was not given, although the establishment of
fish passes has been the modernisation measure which led to the increased
remuneration in two of the cases. In the remaining six cases, the upstream
passability was either moderately or considerably limited. The downstream
passability is given in six of the sites, amongst others due to the implemented
measures. In two of the cases, the downstream passability is interrupted, or
migrating fishes get badly injured. It is mentioned that the partly bad evalua-
tion of the measures is due to failures in the implementation of details, which
could have been avoided through better planning.

The EEG measures impact the hydromorphological situation as well as the
hydrological conditions of the river influenced by the hydropower plant. This has
necessarily an effect on the ecosystem goods and services provided by the water
body and might include changes for example in terms of aesthetics of the site,
impact on angling activities through facilitating fish migration or water related rec-
reational activities due to the changes in the water flow regime. The only evidence
on a change in services measured, however, is linked to the hydropower generation
itself. As the favourable remuneration makes the extension or the new construction
of hydropower plants economically feasible, they increase the economic benefit
which can be derived from the water course. At the same time, the required support
of minimum water flow necessarily leads to a reduced hydropower generation.
Although no overall assessment could be identified, some evidence from a pilot
project indicates that the implementation of the minimum flow requirements on
existing SHPs would lead to an average reduction of electricity production of 25 %
(Knodler and Wotke 2009).

3Naumann, S. German Federal Environment Agency, author of the operational guideline for the
EPI implementation; telephone interview in November 2011.
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13.3.1.2 Economic Outcomes

The present EPI has the advantage of favouring both ecologically friendly practices
and of providing incentives to increase hydropower production activities. However,
no cost-effectiveness-analysis has been carried out to compare the chosen EPI to
alternatives. It is in the responsibility of the local authorities to ensure that the
investments corresponding to the ecological improvement measures are reasonable
with regards to the additional receipts provided by the EEG (Naumann and Igel
2005; Dumont 2005). The amendments made on the EEG are furthermore not linked
to negative effects for hydropower operators compared to the previous situation, as
the status quo is conserved for plants which received remuneration from the EEG
before. The different remuneration rates according to the size of the hydropower
plants take into account that smaller plants have to deal with proportionally higher
costs for their efforts to comply with ecological minimum standards. This has an
impact on the economic efficiency of the SHPs, which is often characterized by
higher electricity production costs (Nitsch et al. 2004).

Once the ecological improvement of the plants approved and the higher remu-
neration accorded, it is guaranteed for a period of 30 years for plants up to 5 MW
according to the EEG amendment of 2004 (20 years since the EEG 2009). The EPI
provides hence for investment security, taking the importance of the investments
and the long depreciation periods of the hydropower stations into account. It would
have been difficult to provide this risk reduction for the operators through another
instrument, like e.g., certification schemes.

As the higher electricity remuneration is paid by the electricity consumers, costs
are recovered from the users. In fact, the financing of the ecological measures for
hydropower plants can be seen as a way of internalizing the external costs of the
plants. Cost recovery is possible in a much more direct way through the electricity
tariffs as it would have been the case for example through state subsidies to invest-
ments — which are indirectly paid by the tax payer.

An essential factor for the success of the instrument is given by the comparison
between the surplus provided by the EEG and the corresponding investments
(Naumann and Igel 2005). Table 13.1 shows the electricity remuneration for hydro-
power plants given in the EEG amendments of 2004 and 2009. In 2004, operators
which were already remunerated according to the EEG 2000 with 7.67 ct/kWh had
the possibility to receive 9.67 ct/kWh if they fulfilled the ecological criteria. In order
to be economically viable, necessary investments needed hence to be refundable by
the difference of 2 ct/kWh. The scope for investments is all the more restricted the
smaller the hydropower plant capacity is, as less electricity is generated and hence
less remuneration received (Dumont 2005).

The comparison of the remuneration levels given in the table above shows that
the amendment of the EEG from 2009 significantly raised the tariff rates for hydro-
power plants up to 5 MW. This provides higher incentives for financing ecological
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Table 13.1 Remuneration rates of hydropower plants according to the EEG in 2004 and its

amendment in 2009 in EUR cents/kWh

Plants up to and including 5 MW — new plants; share in

production capacity EEG 2004 EEG 2009

Up to 500 kW 9.67 12.67

500 kW to 2 MW 6.65 8.65

2-5 MW 6.65 7.65

Plants up to and including 5 MW — modernised, revitalised EEG 2004 EEG 2009

plants; share in production capacity

Up to 500 kW 9.67 11.67

500 kW to 2 MW 6.65 8.65

2-5 MW 6.65 8.65

Modernisation of plants over 5 MW — increase of capacity EEG EEG 2009
2004*

Up to 500 kW 7.29 7.29

Up to 10 MW 6.32 6.32

Up to 20 MW 5.80 5.80

Up to 50 MW 4.34 4.34

Over 50 MW 3.50 4.34

Source: Knodler and Wotke 2009; BMU 2008c¢, adapted

“The remuneration for plants with a production capacity of over 5 MW depends on the year in
which it started operation. The tariffs given here are applicable for plants which started operation

in 2009 (BMU 2004)

Table 13.2 Specific costs for the modernisation of hydropower plants up to and including 5 MW

Average increase
Specific measure costs in remuneration

Installed capacity ct/kWh ct/kWh

100 kW 3.94-5.73 4.00

500 kW 2.06-2.57 4.00

1 MW 1.59-2.23 3.75-4.00

2 MW 1.15-1.58 2.83-3.02

5 MW 0.83-1.13 2.32-2.39

Source: Dumont and Keuneke 2011, translated by the author

improvement measures (BMU 2008b), but has also to be seen against the back-
ground that the guaranteed remuneration period has been reduced at the same time
from 30 to 20 years (Knoddler and Wotke 2009). Dumont and Keuneke (2011)
calculated specific ecological modernisation costs and compared them to the aver-
age increase in remuneration according to the (EEG 2009) (as compared to the
remuneration of the EEG in 2000). As shown in Table 13.2, the remuneration level
is in particular not high enough to cover investments for SHPs up to an installed
production of 100 kW. However, existing SHPs, which are not yet modernised in
accordance with the provisions of the EEG, have often significant ecological defi-
cits (Knodler and Wotke 2009; Deutsche Umwelthilfe 2006).
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13.3.1.3 Distributional Effects and Social Equity

When looking at the wider impacts of the EPI, the main stakeholder groups affected
are electricity consumers and hydropower plant operators.

As electricity produced with renewable sources and remunerated according to
the EEG is in average more costly than electricity stemming from fossil or nuclear
sources, electricity consumers see their material living standard affected by the EPI
through the higher prices they have to pay per kWh (Bundeskabinett 2002; BMU
2011). The EEG apportionment in the electricity price increased from 1.1 ct/kWh in
2008 (and representing about 5 % of the total price per kWh) (Kluge 2009) to 3.5 ct/
kWhin 2011 (EEG/KWK-G 2011). As a general rule, entities which are high energy
consumers are more affected by the higher prices. Several energy intensive indus-
tries, however, are exempted and allowed for lower prices (BMU 2007, 2011). The
EEG related extra costs are going back to expenses for all types of renewable energy
sources, the higher costs due to the ecological requirements for hydropower plants
only represent a very small share.

With regards to the hydropower plant operators, they will only choose to meet
the ecological requirements when the EEG remuneration is linked to financial gains
in the long-term — given that the EEG is based on voluntary participation. An
increase in material living standards due to increased revenues can be expected.
Uphoff (2011)* notes, however, that this is hardly the case for SHPs, as the surplus
provided by the EEG is offset completely by the investments.

The local community living next to the installations is potentially also concerned,
but more investigations are necessary. Bouscasse et al. (2010) shows that the wider
population of a hydrographic basin can obtain environmental benefits from hydro-
morphological improvements on rivers which enhance the development of fish
populations.

13.3.2 The EPI Setting Up
13.3.2.1 Institutions

The most embedded institutions relevant for the EPI are given by the existing hydro-
power plants (Lehr et al. 2011). The plants are endowed with very long concession
periods (up to 100 years or unlimited in case of “old rights”; Naumann 2011) or
even unconditioned user rights (Bunge et al. 2001).> Concessions for about half of
the installed capacity are expiring in the next twenty years (Umweltbundesamt
2012). Also the high share of hydropower plants which are
considered as small (7,100 out of 7,500) form a relevant part of the embedded insti-

4Uphoff, H. Leading office manager of the German Federal Association of Hydropower Plants
(BDW); telephone interview in November 2011.

>The current legislation foresees concession periods which are in general not longer than 30 years
(Anderer et al. 2012).



194 V. Mattheif3

tutions. SHPs are particularly relevant from an ecological point of view as they are
often situated on less modified rivers (Clearingstelle 2011).

The very important basis of the EPI is given by the EEG, which has been adopted
in the year 2000. It is an important piece of the German strategy to expand the use
of renewable energy sources (Bundeskabinett 2002; BMU 2007).

The second important policy which triggered essentially the elaboration of the
ecologically bound remuneration system for hydropower plants is the WFD, to
which the requirements set for hydropower plants are directly referring. The
Directive has been translated into the German legislation through the Federal Water
Resources Law (WHG, last complete amendment in 2009). The latter provides
also — together with the water laws of the German Linder — the basis for the approval
procedure for hydropower plants — which include the approval of the ecological
measures according to the EEG (Umweltbundesamt 2012).

In the design phase of the EPI, existing institutions played a preeminent role.
While little evidence is available in the literature, interviews revealed that the essen-
tial initiative for the instrument in its current design is going back to discussions
between different parts of the Bundestag at that time which were either supporting
the extension of hydropower use for the production of renewable energies or advo-
cating nature conservation (Uphoff 2011; Naumann 2011). The resulting compro-
mise was to provide hydropower operators with higher remuneration rates, while
requiring efforts to increase their environmental sustainability, as it can be found in
the EEG amendments since 2004. With the long concession periods providing legal
security to the hydropower operators, voluntary incentives as given by the EEG
seemed most appropriate to change the environmental conditions at a relatively
short notice.®

The tradition of very long concession periods has a strong influence on the oper-
ational phase of the EPI. Once the ecological measures implemented and approved,
the eligibility of the hydropower plants to the increased EEG remuneration is guar-
anteed and no control of their functionality is taking place afterwards. For hydro-
power plants with unconditioned user rights, some reluctance can be observed to
touch upon them, limiting the scope of implementation of the EEG (Clearingstelle
2011).

13.3.2.2 Transaction Costs

Breitschopf et al. (2010) indicate that transaction costs for operators of electricity
production plants are not relevant, as those costs are considered by the operators in
their reflections on whether they will follow the ecological requirements of the EEG
or not. They are hence internalised — because refinanced by the remuneration. The
only cost component identified is linked to the proof that the good ecological status
has been reached for big hydropower plants according to § 6 EEG, which has to be

®Please note that new concessions are obligatorily in line with the WFD as they have to comply
with the current legal provisions given by the WHG.
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given by the distribution system operators. It is estimated to be EUR 20 per demand
(Breitschopf et al. 2010).

The EEG amendment of 2004 was based on the recommendations of the report
of experiences elaborated for the former EEG 2000 (Bundeskabinett 2002).
Different research projects have also been carried out, dealing with the ecologically
optimal extension of the use of renewable energy sources (Nitsch et al. 2004), the
area of conflict between biodiversity conservation and climate change in particular
for SHPs (Dumont, unpublished, mentioned in Ammermann 201 1) or the ecological
effectiveness of measures induced by the EEG (Umweltbundesamt 2012).

Concerning the implementation process of the EPI, it is crucial to emphasise that
it forms part of the provisions for the remuneration of all renewable energy sources
in Germany, which are regrouped in one legal text (the EEG). Furthermore, the
ecological conditions for hydropower plants have not been introduced together with
the remunerations of the plants, but they have been added to the existing system.
Hence, not the remuneration per se is of interest (regarding transaction costs), but
only its obligatory link to the ecological requirements.

With regards to monitoring and enforcement costs, the control of whether the
ecological improvements have been carried out is done by the competent water
agency as part of the approval procedure of hydropower plants according to water
law (Knodler and Wotke 2009). No additional controls are foreseen afterwards.

13.3.2.3 Implementation

The EPI design provides for some flexibility in its implementation. On the local
level, the decision whether the conditions for being eligible to the EEG remunera-
tion system are fulfilled, lies in the responsibility of the competent authority. They
can consider local particularities, as well as economic reasonableness of the corre-
sponding investments — compared to the additional receipts through the increased
EEG remuneration (Naumann and Igel 2005).

A second level of flexibility is linked to the EPI design itself. The EEG foresees
regular reports of experiences every 4 years which include recommendations for
further amendments (e.g., Bundesregierung 2011). After the introduction of the
ecological requirements for hydropower plants in 2004, an amendment was adopted
in 2009, which concerns in particular the amount of remuneration provided and the
duration of the guaranteed remuneration. Other amendments entered into force in
January 2012 and in August 2014.

During the development process of the EPI, a public hearing took place before
each EEG amendment (see for example Deutscher Bundestag 2008). Furthermore,
technical experts, including hydropower representatives, had been directly con-
sulted in the forefront (Uphoff 2011). During the implementation process of the
EPI, no specific importance of public participation could be noted.

An important element of the EPI which supports its implementation is an opera-
tional guideline which has been developed with the support of several stakeholder
groups, and which aims at ensuring a nationwide consistent and transparent imple-
mentation (Naumann and Igel 2005; see also BMU 2008Db).
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Table 13.3 Interactions with different EU policies

Improving the ecological status of water bodies next to hydropower

EPI-objective plants by improving the hydromorphological situation

Other sectoral

policies Objectives of the sectoral policy | Synergies

Water Framework Reaching good ecological status | +++

Directive for all water bodies Supported the establishment of the
EPI; provides a broader legal
background

EU energy policy Promoting the use of renewable | ++

energy sources Promoting renewable energy sources

is an essential reason for the existing
design details

EU nature Ensuring biodiversity through +

conservation policy | the conservation of natural No direct interaction. But nature
habitats and of wild fauna and conservation aspects play a role in the
flora selection of the ecological criteria

Source: Elaborated by the author
+ represents a positive synergy between the objectives of the EPI and the other policy; three levels:
+ (low positive interaction), ++ (medium), +++ (high positive interaction)

When putting the EPI into the context of relevant sectoral policies, important
synergies can be identified (see Table 13.3). They are focussing on the impact the
policies had on the implementation and operation of the EPL.

13.4 Conclusions

Providing subsidies for ecological improvements on hydropower plants in the form
of higher electricity remuneration is an interesting EPI. It represents a smart solu-
tion which manages to reconcile the political will to promote renewable energy
sources with nature conservation objectives as well as requirements set by the EU
Water Framework Directive. The EPI takes furthermore the specificities of the
hydropower sector into account: despite their long lasting concession rights which
provide them with legal security, the ecological improvement process of the plants
gets accelerated through economic incentives, which at the same time provide for
planning and investment security. Introducing the EPI through the amendment of an
existing law and ensuring its implementation through the existing system — includ-
ing the remuneration procedure, reporting rules etc. — significantly helped to keep
the transaction costs of the EPI low. At the same time, the possibility of continued
law amendments allows for flexibility to improve the EPI and to adapt it to the cur-
rent state of knowledge. The instrument is furthermore designed as a cost recovery
mechanism without imposing disproportionally high costs to consumers.
Nevertheless, in particular the environmental evaluation of the EPI is linked to
important uncertainty. Neither quantified targets in terms of a number of hydro-
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power plants which should comply with the requirements of the EEG were set at the
beginning, nor has there been a time horizon set in which the measures should be
applied (Naumann 2011). Measuring its success is furthermore complicated by a
lack of knowledge on the number of plants having implemented ecological improve-
ment measures, and in particular also the lack of information about the actual eco-
logical effectiveness of the measures. Controlling this effectiveness would be an
important element to be improved.

Another limit is recognised with regards to the economic incentive effect for
small hydropower plants. The remuneration level is not high enough to provide suf-
ficient incentives for the ecological modernization of most of them. According to
the policy makers, the level that would be required is not justifiable from a political
point of view. Other solutions have hence to be found to promote the ecological
improvements next to small hydropower plants.

A different potential adaptation of the EPI, which is subject to discussions, is to
loosen the direct link between the eligibility to increased remuneration through eco-
logical investments to a specific hydropower plant (Naumann 2011). In its current
form, the EEG promotes ecological improvements where they are economically
feasible (which concerns mainly bigger plants) and not where they would be most
ecologically effective. One idea is to redistribute money by means of a fund
(Naumann 2011). This would entail, however, a significant change in the structure
of the present EPI.

In summary, the EPI can be considered as being successful. Even if not all mea-
sures had a positive effect or even if part of the works would have been done also
without the EEG incentives, a positive net effect of the instrument is uncontested.
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Chapter 14
Water Trading: An Introduction

Gonzalo Delacamara and Carlos M. Gomez

Abstract Rather than setting water prices and leaving quantities to economic
agents, water authorities may rather choose to cap water quantity and set the neces-
sary conditions for voluntary trades to happen. From a wider perspective of water
use (one not only constrained to water withdrawal and consumption but also to the
disposal of polluting substances), water rights or entitlements could also be defined
as pollution credits and be traded in water quality trading (WQT) schemes. This
chapter presents a wide array of experiences both on water quantity and water qual-
ity trading. A successful experience on nutrient credit trading in the Great Miami
River (Ohio, USA) is presented along with a non-fully successful one in North
Carolina, from which insightful lessons can be drawn in terms of optimising the
incentive design. Furthermore, a salinity offsetting scheme in Australia is also ana-
lysed. In terms of water quantity trading, incipient experiences in central Spain
(Tagus river basin district) are analysed together with mature and dynamic experi-
ences of deep markets in Chile, the Murray-Darling Basin (Australia) and Colorado
(USA).
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14.1 The Role of Markets and Trading in Water Policy

As an economic policy instrument, water (use right) trading entails a voluntary
transfer of a quantifiable water allocation, either to be withdrawn or polluted,
between a buyer and a seller (Hodgson 2006; Hanemann 2014; Shortle 2013). These
two parties enter into a transfer agreement only if and when it is in each party’s
interest. Water trading is an adaptive management instrument in the sense that,
unlike regulation and mandates, it is a flexible economic incentive to fit new and
emerging water uses over time (Rosegrant et al. 2014). Further, it is a de-centralized
mechanism in the sense that users themselves make decisions on water use so that
local conditions and ad-hoc needs are accommodated (Garrick et al. 2013; Colby
et al. 2014; Young 2014).

Water trading schemes, as a response to water scarcity and drought risk (Debaerea
et al. 2014) have been pervasive in the recent economic literature, even if such
schemes are not widespread in the world (let alone in Europe).

Major experiences in water quantity trading are necessarily a driver for research
in this area. As a result of that, the Murray-Darling Basin in Australia can be said to
be a lab for water trading and steadily yields peer-reviewed articles and other aca-
demic work in this research area (see, for example, Docker and Robinson 2014;
Grafton and Horne 2014; Grafton et al. 2014; Grafton 2010; Kirby et al. 2014; Loch
et al. 2014; Wheeler et al. 2014a, b). Something similar happens in Chile (Wagnitz
et al. 2014; Hearne and Donoso 2014; Donoso et al. 2014) or the USA western
states (Howitt 2014; Ghosh et al. 2014; Goemans and Prichett 2014).

Besides, literature on water trading is quite diverse. Water trading is perceived as
a contribution to water security (via supply reliability) (Colby et al. 2014) and a
fertile space to reflect on institutional reforms, water policy design, and transaction
cost analysis (McCann and Garrick 2014; Erfani et al. 2014), but also as an eco-
nomic instrument to tackle water quality concerns (Keller et al. 2014). There is also
a wealth of references, from a microeconomic perspective, on farmers’ decisions
and exposure to risk (Loch et al. op. cit.; Wheeler et al. 2014b; Zuo et al. 2015;
Lafreniere et al. 2015) or the effects of alternative irrigation institutions (Ghimire
and Griffin 2014). Yet, whilst many authors focus on the economic instrument itself
(water trading), others rather explore their different delivery mechanisms (types of
trades): see, for instance, Howitt (2014) and Broadbent et al. (2014) on lease con-
tracts or Hansen et al. (2014) on valuing options.

Over the last few years, a number of cross-country analyses on water market
activities have been published, always biased towards institutional issues
(Hadjigeorgalis 2009; Grafton et al. 2010, 2011). As above, most of the relevant
experiences are found in mature markets, such as those in the Murray-Darling Basin
(Australia), northern Chile, and the semi-arid states of the western US. Just minor
experiences can be found in water markets, to a different extent, in countries such as
China, India, South Africa or Spain.
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In terms of water quality trading, most experiences can still be found in Australia,
the USA, Canada, and New Zealand (Shortle 2013; Greenhalgh and Selman 2012;
Keudel 2007).

As Delacdamara et al. (2015) point out, water quantity trading in Europe is only
in its embrionary state, despite the emphasis of the EU Blueprint to Safeguard
Europe’s Waters [COM (2012) 673] highlighting the policy interest of water trading
as a means to tackle water scarcity and drought risk. Experiences are mostly
restricted to some Mediterranean catchments in Spain (Kahil et al. 2014; Garrido
etal. 2012; Gémez et al. 2013) and also to somewhat bounded upstream markets in
England and Wales (OFWAT 2010; Mitchell and McDonald 2015). In France and,
to a lesser extent, in Italy — the latter not yet being supported by national legisla-
tion — the status could be described as expectant or, at best, as exploratory.

As per water quality trading, Europe offers “much ado about nothing” or, to put
it in a different and more positive way: a huge number of opportunities and not too
many facts to date. Wind (2012) when developing an overview, found experiences
in Sweden (based on Collentine 2006), Finland (Lankoski et al. 2008), the Baltic
Sea (Hautakangas and Ollikainen 2011), Belgium (Klooster et al. 2007), or the
Netherlands (Oosterhius and Peeters 2014) All those experiences, though, could be
arguably said to be at an experimental stage (i.e. simulations, etc.).

14.2 Water Trading Experiences

The reader will find in this part of the book the following experiences both on water
quality trading (Ohio and North Carolina, USA), salinity offset schemes (Australia),
and water quantity trading in the Tagus watershed (Spain), Chile, the Murray-
Darling Basin (Australia), and Colorado (USA).

In Kieser and McCarthy (Chap. 15), a nutrient credit trading scheme is presented.
Nutrient credits were traded between five wastewater treatment plants (WWTPs)
and hundreds of diffuse pollution sources (farms) in the Great Miami River, a tribu-
tary of the Ohio River (USA). An interesting institutional setup, whereby a
watershed-based flood control agency managed a water quality trading (WQT) pro-
gramme, led to a cost-effective option for WWTP compliance. The WQT scheme
includes a specific incentive design (i.e. a reverse auction for securing lowest-cost
credit contracts for farmers) that partly explains the success of this programme, one
of the ambitious ones in the USA.

Yates (Chap. 16) analyses a nitrogen trading scheme in the Neuse River catch-
ment (North Carolina, USA). In this case, the cap-and-trade programme (setting a
mandatory threshold and allowing for trade to comply), WWTPs were allowed to
sell or temporarily lease their permits to other plants. Whereas the economic policy
instrument managed to meet environmental targets (i.e. abating emissions against
baseline), the author argues that it failed to meet an economic objective (i.e. reduc-
ing emissions in the least-cost way).
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Most interestingly, in what could virtually provide insights on the link between
water quality and water quantity trading, Ancev and Azad (Chap. 17) analyse a
salinity offsetting scheme. Salinity levels, a major concern in water scarce and
drought prone areas, are naturally significantly higher in downstream river sections.
As water quantity trading results, at least for countries such as Australia, in large
movements of water to downstream areas, in-plot water use may increase ground-
water seepage to rivers, thus increasing in-stream salinity levels. This is far from
being the only reason to explain higher salinity levels; yet, it has a major potential
to draw conclusions in some arid and semi-arid regions of the world where water
trading might be explored as an option. Ancev and Azad assess the impact of three
offsetting programmes designed to mitigate irrigation-induced salinity in Australia.
Salinity offsets are designed to compensate for salinity impacts from a given
agricultural activity through a commensurate reduction of salinity impacts elsewhere.
In other words, it can be seen as a compensation mechanism.

Trading pollution permits thus require the creation of pollution entitlements sub-
ject to property rights. They benefit from the existence of drivers inducing action at
the local level, such as national legislation, definite pollution standards, and the
possibility of external intervention if lacking local action. The existence of a “‘cham-
pion” i.e. of a well-defined institutional focal point promoting, overseeing and facil-
itating the activity is essential. They also require institutional cooperation and
stakeholder participation. Likewise, salinity offsets in Australia can also be seen as
an example of burden sharing in the presence of economic incentives.

Within the context of water quantity trading, Delacdmara et al. (Chap. 18)
analyse two specific, small-scale water trades in the Tagus River watershed in
Central Spain. Given the incipient status of water quantity trading in Spain, the main
interest of these two trades is that they can be considered as some of the first
experiences in the country, always linked to drought events and providing clear
economic incentives to involved parties. The Spanish water legislation was amended
in 1999 to allow for the transfer of water rights, which in Spain take the form of and
administrative license or concession and are mainly traded through lease contracts.
The experience analysed in Chap. 18 shows how Greater Madrid metropolitan area
managed to overcome structural water constraints during drought events through
voluntary agreements to trade water from agriculture to urban uses.

The immature experience in Spain contrasts with deep markets in Chile and,
above all, the semi-arid states in the USA and the Murray-Darling Basin in south-
eastern Australia.

Donoso (Chap. 19) analyses the Chilean water trading experience. Chile, like-
wise Australia, defined a water right system based on nominal entitlements. As in
the Australian case (presented in Chap. 20 by Young) the Chilean water trading
model can be said to have succeeded in terms of harnessing the economic potential
of water (for instance, with a major expansion of irrigated land for an export-
oriented economy) whereas raising doubts in terms of its environmental outcomes.
Chile can be said to be an approach to water trading that has taken up to a fever pitch
the notion of private water use rights. Markets have driven investment given the high
level of legal security attached to right allocation. Yet, concerns remain as to legal
security of some rights (i.e. Copiap6 Valley) is supported by water availability given
the evidence of overexploitation.
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Probably the most active water markets in world are located in the Murray-
Darling Basin (Australia) where most of the trade occurs between agricultural users.
Young (Chap. 20) does not present a comprehensive nationwide overview of the
Australian model but rather an analysis of an interesting milestone in water policy
reform in the country: the unbundling of the licensing system. Unbundling sheds
light on one of the necessary conditions for the development of market-based
approaches to sustainable water management: allowing people to hold water licenses
without owning any land.

Last but not least, Howe (Chap. 21) assesses the renowned experience of the
Northern Colorado Conservancy District (NCCD) in Colorado (USA). This case
would be somewhat difficult to transfer to other realities, given the massive support
via subsidies for a major diversion project to make water available for a large irriga-
tion district. However, many lessons can be drawn from its analysis. The NCCD
market is the most active water market in the USA in terms of number of transac-
tions per year, due to relatively low transaction costs that stimulate frequent small
trades.

Overall, the reader of this book wi