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This thesis examines the causes of Hungarian non-implementation of EU legislation for
controlling arsenic in drinking water. Natural concentrations of arsenic are found in groundwater
and soil systems throughout the world. Where these groundwater resources are used as a source
of drinking water, people are exposed to arsenic, presenting a threat to human health. Chronic
exposure to arsenic has been linked to skin, bladder and lung cancers, and a variety of other
diseases including ischemic heart disease and diabetes. In order to prevent these health impacts,
numerous legislative agencies set limits for concentrations of arsenic in drinking water. The EU
sets a limit of 10 ppb (ng/l). This limit is adopted by all member states that must then juggle
social, scientific, economic and political considerations to ensure it is met. Hungary heavily
relies on drinking water sourced from high-arsenic groundwater. However, despite adopting the
EU limits, much of the water delivered exceeds 10 ppb. This puts approximately one quarter of
the population at risk from arsenic-related health problems. This thesis seeks to explain this
governance failure.

The methods employed in this research take a multi-disciplinary, holistic approach to
examining the institutions of governance in Hungary. A case study of Békés County in South
Eastern Hungary is examined. A policy review is conducted, covering every level of policy to
characterise the institutional structures of drinking water management, and to highlight points of
administrative and scientific failure in the multi-level governance system. Discourse data is
collected from every policy actor. This is used to explore the policy related beliefs of the actor,
according to analytical frameworks taken from the Advocacy Coalition Framework (ACF).
These are explored to examine points of clash between policy actors and the institutional
structure in terms of beliefs about the content and approach of policies and the assignment of
roles. These points of mismatch are used to explain how implementation deficits occur, how they
interact, and therefore what the underlying causes of governance failure are.

The results show that governance failures are created when policy actors do not adjust their
beliefs to match those incorporated into the policies and institutional structures of the EU.
Resistance to institutional adoption results from the persistence of actor beliefs incorporated
under previous governance institutions, and because of the lack of information or resources
available to facilitate belief change. In particular, a lack of scientific justification behind the 10
ppb limit prevents the availability of such information. These findings expand upon current
understandings of structure-agency interactions of institutions in EU governance systems, and the
role this plays in policy implementation. Recommendations are made for further research to
improve current understandings of governance failures in the EU. Recommendations are also
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made for the improvement of policy implementation, including the rectification of scientific
errors incorporated into policy, and the way in which policy rationale is communicated to policy

actors.

Keywords: Environmental governance, Arsenic, Groundwater, Implementation, Hungary,
Europeanisation, Institutions, Advocacy Coalition Framework
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1. Introduction

1.1. The Arsenic Problem

Naturally occurring arsenic in groundwater is a potential public health catastrophe. Arsenic
is a known carcinogen when a person is exposed both via ingestion (IARC, 1990) and inhalation
(IARC, 1980). Arsenic-tainted groundwater poses a threat to human health when exposure
pathways are created between the water and humans; either by using the groundwater as a source
of drinking water, or as irrigation water for crops. The 1990 listing by the International Agency
for Research on Cancer (IARC) for ingested arsenic was created in response to the link emerging
between cancer and high levels of arsenic in groundwater used as drinking water (IARC, 1990).
Such drinking water sources provide doses of arsenic that do not induce acute health impacts.
However, chronic low-level arsenic ingestion has been linked to a range of cancers, including
skin, bladder and lung, and a wide variety of non-cancer impacts including diabetes and skin
irritation and irritation of the mucus membranes including dermatitis, conjunctivitis, pharyngitis
and rhinitis (ATSDR, 1990) and ischemic heart disease (Argos et al., 2010). The most visible
impact is that of arsenicosis, which is a discolouration and painful thickening of the skin on the
hands and feet. The impacts have been particularly prominent across South East Asia where tube
wells were installed by aid agencies to access groundwater for drinking water and avoid the
bacteriological risks associated with the use of surface water (see Pepper, 2006). Unfortunately,
in many cases, the geological environment means that the aquifers being exploited by tube wells
have very high levels of naturally occurring (geogenic) arsenic. The resulting human impact has
been termed an “environmental health disaster” (Rahman et al., 2009; Charlet and Polya, 2006).
In Bangladesh alone, between 35-77 million people are exposed to arsenic via their drinking
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water, and as many as one in five deaths in affected regions could be attributable to this arsenic

(Argos et al., 2010).

Geogenic arsenic poses a potential health threat across a wide geographic area due to the
diversity of groundwater environments that favour arsenic release from the rocks. Arsenic
tainted aquifers are usually closed or inland alluvial basins; they are characterised by reducing
conditions, young sediments and sluggish groundwater flows (Smedley and Kinniburgh, 2002).
They can also be geothermal aquifers as these are characterised by high mineral contents that can
include arsenic, particularly where the surrounding bedrock has high levels of pyrite (Ballantyne
and Moore, 1988). Collectively these geological environments tend to be located in the shadow
of igneous mountain areas, or in sedimentary flood plains and are not globally rare. Smedley and
Kinniburgh’s comprehensive review notes geogenic arsenic contamination in groundwaters in
countries including Bangladesh, India, Taiwan, Northern China, Vietnam, Hungary, Romania,
Mexico, Chile, Argentina and the USA (Smedley and Kinniburgh, 2002). New aquifers are
continually being identified and studied in locations including New Zealand (Welch et al., 2003),
Cambodia (Polya et al., 2005), Northern Greece (Kouras et al., 2007) and Finland (Kurttio et al.,
1999). Predictions based on geological and hydrological parameters indicate that groundwaters
in South East and North West China, Central Australia, Northern Afghanistan, Northern Mali and

Zambia are also likely to display high concentrations of arsenic (Amini et al., 2008).

In Europe, the biggest concerns around groundwater tainted with geogenic arsenic originate
in the Pannonian Basin. The Pannonian (or Carpathian) Basin is a low-lying basin bordered by
the Carpathian, Tatra and Alp mountain ranges, and covers the whole of Hungary and Slovakia

along with parts of Romania, Ukraine, Serbia and Croatia. In the South Eastern sections of the
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basin, around the Tisza river basin, the underlying geothermal groundwaters are high in arsenic
(Ujevic et al., 2010; Cavar et al., 2005; Varsanyi and Kovéacs, 2005; Manojlovic et al., 2008;
Jovanovic, 2010). The affected area covers the Southern Great Plain region of Hungary, as well
as the Western borderlands of Romania, and the northern borders of Serbia and Croatia. Here,
the geothermal groundwaters are high in arsenic as a result of water-rock interactions facilitated
by microbial action and exacerbated by the high dissolved organic matter content (Rowland et al.,
2010). In these countries, geothermal groundwater provides a source of bacteriologically clean
drinking water, meaning that substantial numbers of people in Hungary, Romania, Croatia and
Serbia being exposed to this arsenic via their drinking water supplies (Varsanyi et al., 1991;
Gurzau and Gurzau, 2000; Cavar et al., 2005; Manojlovic et al., 2008; Jovanovic, 2010). The
impact is not highly visible in the way it is in parts of South East Asia; incidences of arsenicosis,
the discolouration of skin, are not widely reported. However, the impact to human health in the
region has been demonstrated with empirical data, showing higher rates of arsenic related
illnesses such as cancer and diabetes in populations that receive high-arsenic drinking water
(Lindberg et al., 2006; Lindberg et al., 2007). The size of the affected area, and the number of

people exposed make this the most significant incidence of geogenic arsenic exposure in Europe.

The movement of arsenic through the rock, water, soil and plant systems is a complex
interaction of natural and anthropogenic processes. Arsenic release from the solid state into
groundwater occurs in reducing environments; anaerobic conditions lead to reduced minerals
within sediments or rocks, which lead to dissolution of Iron (II) and Manganese (II) along with
arsenic which may be adsorbed to the surface of these minerals (Ahmann et al., 1997). The exact
mechanism through which this occurs varies with the groundwater environment. It is often

driven by microbes, which means that temperature (Masson et al., 2007) and organic matter
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degradation (Bauer and Blodau, 2006) affect the rate of arsenic release. Any anthropogenic
activities that affect these factors also affect the rate of arsenic release into the water
environment. For example, in Bangladesh, human-constructed surface ponds provide recharge to
the shallow groundwaters and the high levels of organic carbon in the recharge water promote
arsenic release in the aquifer (Neumann et al., 2009). Similarly, arsenic in soils is the result of
both the underlying bedrock and any additions from water. Therefore the content and mobility of
arsenic in soil varies with both geological conditions and the geochemical properties of the soils;
with anthropogenic impacts, which alter the hydraulic regime (Roberts et al., 2009) and physical
structure (Millwards and Liu, 2003); and with climatic conditions which influence the hydraulic
regime or temperature. Reducing conditions in soils increase the amount of soluble, and
therefore mobile, arsenic (Selim et al., 2001). Therefore, soils that are irrigated with arsenic rich
water, and that are periodically flooded (such as rice paddies), display a much higher

concentration of arsenic, which is mobile and available for uptake by crops (Roberts et al., 2009).

In this complex system, the potential human health threat from arsenic is therefore the
result of both direct exposure and indirect exposure pathways. Direct exposure is the result of
using the groundwater as a source of drinking water. There are no losses of arsenic in this
pathway. A person’s average 2 litre consumption of water containing 100 ppb arsenic would
result them consuming 200 pg of arsenic per day, almost all of which would be inorganic and
toxic. Exposure routes via soil are less direct exposure pathways because there are losses of
arsenic in the pathway, though they are not insignificant. For example, in the food exposure
pathway, arsenic is lost because the amount of arsenic that appears in crops depends on the crop
(Baker, 1976). Rice accumulates significant amounts of arsenic compared with other agricultural

products (Meharg, 2004; Williams et al., 2005; Mondal and Polya, 2008). The consumption of
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rice grown in As-rich soil and irrigated with As-rich water is an important indirect exposure
pathway (Meharg et al., 2008), The concentration of arsenic is further exacerbated when the rice
is cooked in arsenic rich water (Nicole et al., 2006). Indeed, the levels of arsenic discovered in
rice mean edible arsenic is a significant exposure pathway in some high rice diets, including
Bangladeshi populations (Signes-Pastor et al., 2009, Cascio et al., 2010) and babies fed baby rice
(Meharg, 2008). In addition, recent research indicates that agricultural workers may be at risk of
inhalation of arsenic volatilising from tainted soils (Mestrot et al., 2009). Only a small amount of
the arsenic in the water system will volatilise via the soil system, but its potential to contribute to

a human’s total arsenic intake remains.

Regulatory agencies control exposure through these pathways by setting limits on the
permissible concentration of arsenic in the pathway. Arsenic is considered to be a non-threshold
chemical because it is carcinogenic. This means that regulatory agencies consider that no amount
of arsenic consumption is safe; it will induce a health impact whatever the dose. Because it is a
non-threshold chemical, a multistage linearised methodology is advocated by the World Health
Organisation (WHO), the European Union (EU) and the US Environmental Protection Agency
(EPA) for setting allowed concentrations of arsenic in exposure pathways. In this approach,
epidemiological study data is used to construct a dose-response curve for the points at which data
exists. Where possible this is from human studies, though animal studies are often used due to a
lack of availability in human studies. In the case of arsenic limits, human data is available and is
used. However, in common with many toxic materials, the epidemiological data used are based
on high dose studies, where subjects receive chronic, but relatively high doses of the material.
Below these data points, linearity is assumed in order to extrapolate the health impact from lower

doses, unless there is evidence to suggest that dose-response is not linear. Indeed, the EPA has
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strict criteria for evaluating studies for use in risk assessment, and for instances in which non-
linearity can be assumed (EPA, 1996). Once the dose-response curve has been characterised, the
lifetime excess cancer risk at lifetime average daily dose 1 mg/kg/day can be found. This is then
used to create a Guideline Value (GV) by making assumptions on body weight and length of a
lifetime. The GV does not predict how many cancers will be caused by ingesting arsenic at this

level, only the maximum potential risk in the face of large uncertainties.

Across the world, regulatory agencies have so far concentrated their arsenic limits on
controlling only the direct, drinking water exposure pathway. There are numerous, scientifically
argued calls for legislation to limit the amount of arsenic in food (see for example Meharg and
Raab, 2010; Al Rmalli, 2005). Currently only China has regulations over the permissible
concentrations of arsenic in food. For drinking water, every major governing body such as the
WHO, the EPA and the EU have regulations or recommendations for the control of arsenic in
drinking water. These regulations vary, but concentrate on setting maximum recommended or
permissible concentrations of arsenic in drinking water. The WHO set their limit at 10 ppb (or
pg/l) in their guidelines for drinking water quality. The EPA and the EU follow these guidelines
and have set their limits at 10 ppb. The US reduced their limit to 10 ppb from 50 ppb in 2001.
The recommended limit remains at 50 ppb in parts of South East Asia including Cambodia,
Bangladesh and Pakistan. The EU adopted the 10 ppb limit in 1998 in the Drinking Water
Directive (93.83/EC). The drinking water directive aims to protect human health from dangerous
substances in drinking water by setting standards for water supplies. It outlines maximum
permissible concentrations for elements in water intended for human consumption. These must
be complied with at the point of consumption. The limits are in the form of parameters and

indicator parameters. Parameters are strict, whereas the exceeding of an indicator value demands
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further investigation as to whether or not it actually poses a risk to public health. The 10 ppb

arsenic limit is listed as a parameter value.

1.2. The Importance of EU Policy

In the Pannonian Basin the EU shapes the way in which arsenic in drinking water is
managed. All member states are required to align their own governance systems with those of
the EU. This alignment is often an iterative process; member states download the requirements
and shapes of EU governance, and simultaneously upload their own values and governance
systems into the EU. The iterative adjustment of governance systems in member states is a
process of europeanisation, whereby a common EU identity is created and national level systems
are adjusted to match EU policies, practices and politics (Schmidt and Radaelli, 2004). The
impact is more one-directional in the case of newer member states including Hungary (joined
2004) and Romania (joined 2006). For these new members, a condition of membership was the
adoption of the Aquis Comunautaire (the body of EU legislation). Therefore, these countries
lacked the opportunity to shape policy and law, but the downloading of EU governance to their
own systems was compulsory. A similar download of EU governance can occur in prospective
member states such as Croatia and other neighbouring, newly independent states such as Serbia.
While not yet compulsory, the EU system acts as a model for governance, meaning that EU
values are downloaded and adopted into their own systems (Borzel and Panke, 2010). This
extended influence of the EU beyond its own boundaries occurs because the EU is a global
governance system. It interacts with other systems, negotiating agreements and influencing

policies meaning that europeanisation is a form of globalisation (Wallace, 2000). This global
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reach of the EU, and its direct shaping of governance systems means that it plays an important
role in shaping environmental management both in member states and those outside its borders.
This means that the EU has the potential to plays an important role in the management of

geogenic arsenic in all countries in the Pannonian Basin, both member and non-member states.

The EU shapes governance systems by providing both laws or legislation, and a set of
principles that shape the way in which these rules are implemented. Inthe EU, laws are in the
form of directives and legislation, collectively called the Aquis Comunautaire. These are
established by the European council, parliament and commission, and each member state has
voting rights proportional to their population size. Each member state must formulate national
legislation and policy in order to transpose legislation into national law. These laws must then be
met using a governance system, which must meet the EU principles of governance, though they
are free to innovate and refine within these boundaries. These principles shape and define the
roles of policy actors by defining the way in which they should work and relate to each other.
The key principle is that of subsidiarity which is enshrined in the Maastricht Treaty. This states
that actions must be taken at the most local level possible and practicable. This translates into a
multi-level approach to management. Policy actors are arranged in a hierarchy according to their
geographical coverage. In a simplified system, national policy actors refine EU legislation to suit
the country context, and this is further refined by regional actors to suit the regional context. At
the local level, policy is enacted. Overall there is as evolution of policy as it progresses towards
the local levels of policy and becomes more tangible as specific actions. In conjunction, power
and responsibilities are dissipated and shared from the national level in two directions; upwards

to the supra-national (EU) and downwards to the regional and local levels of governance.
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The multi-level approach creates a system of network governance whereby a variety of
actors must pool their expertise and roles in order to implement policy. Governance networks are
“legally autonomous organisations that work together to achieve not only their own goals, but
also a collective goal” (Provan and Kenis, 2008, p. 231). Each autonomous organisation or
policy actor brings expertise that is combined in order to create knowledge, absorb it into the
policy system, formulate policy and implement it. These organisations come together around
thematic topics to form formal and informal governance networks (Rhodes, 1996). This
approach is a common feature of EU governance where policy enactment often requires a range
of expertise, and resources that are spread between state and non-state actors (for the application
of this concept to the EU governance system, see Leygues, 2000). Water is an area of EU policy
that demands the evolution of particularly complex networks involving a diverse and
interdisciplinary range of actors (Richardson, 1994). This is due to the wide range of uses of
water and its complex interactions into all areas of the environmental system, which collectively
result in a wide range of interested parties and stakeholders. How well the network ‘functions’ is
determined by how network conditions lead to network outcomes (Provan and Kenis, 2008). In
the case of networks formed for the implementation of a specific policy, functioning refers to

how networks achieve the policy outcome.

The exact character of the network approach for policy implementation and the way it
functions depends on the individual member state. Every member state has a different ‘baseline’
governance system that it held when it joined the EU. The degree of change required to meet EU
requirements has therefore varied between member states. Some member states are widely
considered to be environmental leaders, such as Germany or Sweden, as their approach to

environmental legislation, even without EU impetus, is extensive. Whereas others are
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environmental laggards, such as Greece or Spain, as they traditionally neglect environmental
issues. The extent to which their legislation has had to change in response to EU requirements
has therefore varied; the laggards have had to adopt a larger number of measures and make
greater adjustments to the policy actors and their roles. Furthermore, some member states
already had a system of governance similar in approach to that promoted under EU principles,
whereas others had a historically centralised regime (e.g. Greece, Spain, Portugal). These
formerly centralised systems are required more extensive evolution to bring their governance
systems in line with the EU. In addition, all member states are allowed a high degree of
autonomy within the specified governance principles. In light of this varying starting point, and
differing reactions to EU legislation, the results of europeanisation have varied. Therefore, the
uniform approach to governance does not translate into uniform governance; there is “differential
europeanisation” (Benson and Jordan, 2010 p. 366). These different forms of network
governance incorporate different tensions and barriers to functioning (Provan and Kenis, 2008)
and policy implementation varies. This means that the effectiveness of the EU approach to
managing arsenic in drinking water is dependent on differing national governance systems and

the way in which they interpret and execute legislation.

The governance system in Hungary is not effective in terms of implementing EU
regulations for arsenic in drinking water. 97% of Hungary’s drinking water requirements are met
through groundwater (KvVM, 2006). Nearly half of this water comes from deep groundwater
(KvVM, 2006), which can be split into thermal or non-thermal waters. This means that a
significant amount of Hungarian drinking water is supplied from groundwater sources tainted
with geogenic arsenic and other elements. Prior to EU membership, Hungary had a limit for

arsenic in drinking water of 50 ppb. In adopting the Aquis, Hungary has had to lower the
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permissible level of arsenic in drinking water. A compromise was reached during accession
negotiations, and the limit was relaxed to 30 ppb, with the requirement that 10ppb be met by the
25th December 2009. At the beginning of 2010, 24% of drinking water supplied in Hungary was
failing to meet EU drinking water standards for arsenic, boron, fluoride, nitrite and ammonia
(KvVM, 2010). 435 settlements received water that exceeded 10 ppb arsenic, 74 of which
exceeded 30 ppb (KvVM, 2010). These problems are particularly acute in the Dél-Alfo1d (or
Southern Great Plain) region (see figure 1.1) because of the greater reliance on geothermal

groundwater for drinking water supplies.
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Figure 1.1: The DéI-Alfo1ld Region of Hungary

11



CEU eTD Collection

1.3. The Thesis: Research Aims and Context

The overarching aim of this research is to explain why the Hungarian governance system is
failing to implement EU drinking water regulations with regards to arsenic in drinking water.
This is an important aim in itself because understanding failures is key to addressing them and
thus protecting the health of the population in Hungary. But the aim also has wider applicability.
The fact that the EU regulations are failing to deliver arsenic-safe drinking water in Hungary
means that the EU regulations are not protecting all EU citizens. Because the EU shapes the way
drinking water is managed for all countries in the Pannonian Basin, it is necessary to explain
these failures in order to understand the extent to which they are a peculiarity of Hungary, and the
potential for further failures in other Pannonian Basin countries. Therefore, in fulfilling this
overarching aim, results can be generated which can be explored in the context of other EU
member, and neighbouring countries in order to ensure the delivery of arsenic-safe drinking
water and the protection of human health. The overarching aim will be achieved by firstly
examining current literature to identify existing explanations for this non-implementation
phenomenon, and thus highlight the exact research gap that this overarching aim fills. A
theoretical framework that fills this gap is then created in order to theoretically explain non-
implementation. A set of concepts are created, leading to a specific research aim in order to test
theoretical explanations, and to defined research questions to meet this specific aim. A research
strategy is then designed and executed in order to fulfil the research aim in the Hungarian
context, and the results produced are related to the original overarching aim. Therefore, the

remainder of this thesis proceeds as follows, and is depicted in figure 1.2:
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*  Reviewing current literature on policy implementation (Chapter 2). The review
highlights the deficiencies in current understandings of policy implementation in the EU.
It answers the questions: How is implementation studied; what are the key concepts; and
what are the research gaps? To do so, definitions and frameworks for characterising and
explaining implementation failures are examined. These are applied to both research into
arsenic management and research into wider policy implementation. This produces
operational definitions for implementation failures in the EU. Their applicability and
limitations in terms of the central thesis aim are examined. This review therefore locates
the thesis research within existing implementation literature, and in doing so,

demonstrates research criteria necessary for examining the thesis’ central aim.

. The theoretical framework (Chapter 3) continues by proposing a theoretical and
analytical framework for examining implementation in the EU. This chapter answers the
question: How is implementation in the EU explained by theory? It provides the concepts
and their theoretical links necessary in order to explain the failures of the EU governance
system in implementing policy. This is done by examining the theoretical nature of
governance in the EU. These characterisations are then explored to examine how policy
is implemented, and to explain potential barriers to implementation. How these barriers
influence implementation is explored in order to set a research aim for this thesis. A
specific analytical framework for explaining governance failures in Hungary is proposed,

and focussed research objectives are formulated.

*  Chapter 4 is a methodology chapter. It is constructed based on the concepts

outlined in Chapter 3. These are operationalised in relation to the Hungarian context, and
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a research approach is chosen that will address the shortcomings of previous research (as
outlined in Chapter 2). A case study approach is chosen to provide the context for an in-
depth examination of the whole governance network and its successes and failures. To
achieve this, a two-phase approach is outlined with distinct methods tailored towards
specific objectives. These are tied together by pursuing a holistic and integrated research

approach. These approaches are described in detail.

*  Chapter 5 presents the results of the first methodological approach. It is a policy
review based chapter that highlights the policies, policy actors, points of failure and the
wider governance network in the Hungarian case study. It characterises points of failure
according to the analytical framework provided in chapter 3. The outcomes from this

chapter are fed into Chapter 6.

. Chapter 6 presents the results from the methodological approach. The methods are
applied to the case study using a sampling approach chosen in light of the outcomes of
Chapter 5. This is described. This chapter is discourse-based and presents the
characterisation of individual policy actors, according to analytical frameworks identified
in chapter 3. These characterisations are discussed in relation to the points of failure

identified in Chapter 5.

«  Chapter 7 brings together both sets of results in order to discuss how they fit the
theories and frameworks developed in Chapters 2 and 3. These explanations of
governance failures are then tested and verified via a focus group. The results of this

group, and their implications to findings are discussed.
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*  The conclusions (Chapter 8) draw together the thesis and address the overarching
aim. It outlines the main findings to provide explanations for Hungarian failures to
manage arsenic-rich drinking water. Recommendations are made for both science and
policy in order to improve the implementation of arsenic legislation in Hungary, and in
the wider EU. The wider applicability of the findings to other EU and non-EU countries
are considered in terms of their implications for institutional theories of governance, the
EU approach to environmental management, and current efforts to improve
implementation, particularly in new member states. Recommendations are made both for
further research to further expand upon understandings and for changes in current

approaches for dealing with non-implementation and capacity building for EU accession.

Overarching aim Two Phase Approach Ob.4: Role of Mismatch in Deficits

5
2 8
Lit. Review e Conclusions
Receiich G Ob. I: Identify Structural Institution Address Overarching Aim
i Ob. 2: Characterise Failures Wider Contributions: Policy & Research
: 6
Theoretical
Framework mlmz KEY

<> Chapter
| I:l Qutcome

Ob. 3: Characterise Institutional Agency |

Explanations - Research Aim
Concepts - Objectives & Questions

Figure 1.2: Thesis Map
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The research in this thesis fits into the wider research context of global and EU arsenic
management. The issue of arsenic in groundwater currently receives a large amount of attention
from a multitude of academic disciplines in response to the huge health impacts being
experienced across the world. Geochemists and biogeochemists are exploring the mechanisms of
arsenic release and movement in environmental media; analytical chemists are improving
detection and measurement techniques; biochemists and epidemiologists are examining the
mechanisms of impact in the human body; and engineers and chemists are creating technologies
to remove arsenic from environmental media. Indeed, this thesis research was funded through
my involvement in a EU-funded research network called AquaTRAIN. The network included 15
PhD and post-doctoral researchers based in 15 European research institutes, with the contributed
expertise of a range of international experts in the field of arsenic contamination. Each
researcher pursued a separate project within the network’s central aim of developing
understandings of arsenic behaviour and impact to improve remediation and protect human
health. The research presented in this thesis fits into this aim by building on the separate strands
of knowledge that create the arsenic problematic, and by drawing them together to examine the
ways in which governance systems respond to create policies and resource management. The
findings therefore include recommendations for further targeted areas of technical research, as
well as recommendations to the EU governance system to improve the way in which current

resource management approaches take advantage of the arsenic knowledge that does exist.

Besides the direct contributions to arsenic management, the research in this thesis

contributes to wider implementation research, particularly in the EU context. Through the
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examination of failures around arsenic management, the research builds on current
understandings of how implementation failures are created in the EU system. These
contributions are achieved by developing frameworks for identifying the points of failure in a EU
multi-level governance system; and by creating an explanation for these failures that treats the
governance system as a holistic, institutional system. The identification of points of failure and
explanations for them changes the way in which implementation deficits are characterised in the
EU, which has further implications for the way in which they are addressed. Therefore,
recommendations can be made to help improve the practice of policy formulation and
implementation around wider environmental issues. In particular, these recommendations focus
on the way in which legislation is introduced to member states, and the way in which new
member states are brought into and ‘trained for’ the EU. These recommendations have much
wider implications for the way we conceptualise and research implementation issues in the EU,
and the analytical frameworks and methods developed in this thesis provide the tools necessary to

respond to these emerging understandings.

The research is conducted on an evolving management scenario, which means that the
results presented here represent a snapshot in time. Background research began in October 2007,
with primary data collected from April 2009 to March 2010. The research presented in this thesis
is therefore an explanation of the failures of the Hungarian governance system up until the end of
the data collection period. Following the end of the research, further developments have
occurred in the ongoing tale of arsenic governance in Hungary, particularly within the projects
that were in progress during the data collection period. However, nothing has been finalised, and
the overall failures still exist. Additionally, there was a national election in Hungary in April

2010. The right-wing party FIDESZ formed a new government, and with a two-thirds majority,
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won enough votes to modify both the constitution and major laws. As a result significant
changes have been made to government bodies throughout Hungary. In terms of drinking water
management, there has been a change in personnel in many of the national bodies. The Ministry
of Environment and Water (KvVM) has been taken over by the Ministry of Rural Development.
This means that the responsibilities for water management have been transferred to the new
ministry. The Ministry of Health (EUM) has been absorbed by the Ministry for National
Resources. Collectively, these changes mean that the governance system that is examined in this
thesis does not exist in the same form today. However, many of the same bodies are still
involved, and the distribution of powers and responsibilities remains essentially the same. Most
importantly, despite the developments in implementation projects, and the changes in ministries,
the governance failures still exist. While the actors and the situations discussed in this thesis
have changed and evolved, the underlying explanations for governance failures that are
uncovered have not been addressed. Therefore, despite the specifics of the research becoming
more dated with every day in this evolving management scenario, the practical, policy

recommendations and theoretical contributions remain valuable.
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2. Policy Implementation and Policy Failures in the EU

2.1. Implementation Research: Definitions and Frameworks

Implementation studies form part of a global and wide-reaching body of research into
policy effectiveness. Every form of governance system has an interest in understanding how and
why policies work in the way that they do. Policy analysis is a field that has concentrated on
explaining which policies will achieve specific goals. It is often split into analysis for policy, and
analysis of policy (see Parsons, 1996). The former is concerned with selecting policy options to
achieve goals, and the latter is concerned with evaluating policies and understanding their
development. To give an example of this, tools such as Environmental Assessment, including
Environmental Impact assessment and Strategic Environmental Assessment, are a form of policy
analysis employed in different ways, as both analysis for, and of, policy. These tools are
employed in large development projects, such as Poverty Reduction Strategy Papers of the World
Bank (see for example Dalal-Clayton and Sadler, 2005), and in smaller local level building
projects. Ifapplied as part of the policy design process, such tools shape the final policy by
highlighting considerations and consequences that must be accounted for (George, 2001). When
implemented after policy execution, environmental assessment monitors the success of the policy
at meeting environmental goals. Therefore, while analysis for policy shapes policy design, and
analysis of policy is evaluation, they feed into each other. Taken collectively, they are a practical
exercise for shaping policies, and an academic exercise in setting evaluation criteria and
methodologies (see for example Sauer et al., 2009). Implementation research began to emerge as
policy makers realised that regardless of research for or of policy, the policies themselves were
not self-executing (Elmore, 1979). In implementation research, focus is shifted away from what

happened, to why it happened. Therefore, implementation research is not evaluation research or
19



CEU eTD Collection

analysis of policy, though the two are interlinked, rather, it considers the ability to achieve the
desired result (Pressman and Wildavsky, 1973). Ability to achieve goals is related both to the
execution, and to the goals that are set (Pressman and Wildavsky, 1973). Therefore, while
implementation is separate to policy evaluation, it cannot be separated from policy design.
Implementation cannot begin until the policy has been set (Van Meter and Van Horn, 1975)
which means that implementation does not include the examination of rejected policy proposals

in the same way that policy design research might.

Within any approach to understanding implementation, the starting point of any piece of the
research affects the causal factors identified for success or failure. In top-down studies
researchers begin with a policy decision and examine the extent to which objectives are achieved
and why (Sabatier, 1986; Hill, 1997; Hjern and Hull, 1982), and are unable to account for the
plurality of functions, interests and policies occurring simultaneously (Sabatier, 1986). On the
other hand, bottom-up approaches rely too heavily on the perceptions of participants, and are
unlike to capture factors that are not recognised by them (Sabatier, 1986). The two approaches
show different things; top-down is useful for examining specific policy areas, but bottom-down is
useful for exploring the competing priorities of local actors. Attempts have been made at
specifying the conditions under which each approach is most applicable. For example Matland
(1995) organises policy contexts according to the degree of ambiguity inherent in a policy, and
the degree of conflict between policy actors. Top-down approaches provide accurate
explanations of low ambiguity scenarios, where macro-implementers either wield high influence
(low conflict) or must consider the structuring of resources (high conflict). Bottom-up
approaches are useful for generating causal factors in high ambiguity scenarios where there is

more choice available at the micro-implementation level. This means that the wide range of
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implementation research conducted has resulted in a wide variety of factors identified as causing

implementation failures and each individual study is unlikely to provide a full picture.

The explanations generated by implementation research tend to be specific to both
governance system and policy area due to the different opportunities these factors present for
failure. EU governance systems have different policy actors with different distributions of
powers compared to the US governance system. These differ again to the relationships between
institutions such as the World Bank and the recipient countries in which their policies must be
enacted, or to any governance system that results from a multitude of counties agreeing on and
implementing supra-national agreements. In each scenario the policy changes its form and focus,
and implementation must follow different routes through different institutional, political and
cultural contexts (Hill, 1997). This means that the actors and the range of interests, powers and
influences vary. Therefore, the vast majority of implementation studies are case studies,
examining the implementation of a particular policy or set of policies. Each of these has a
different focus. For example, US investigations of the failure of federal programmes in the 1960s
had a different focus and system, and therefore approach, than British investigations into the
implications of changes in policy delivery systems in the 1990s (Hill, 1997). The approaches
employed to examine them are matched to context and therefore vary within each governance
system (Van Meter and Van Horn 1975). It also means that the identified factors which cause
failed implementation are limited in terms of the extent to which they can be generalised across
contexts (Elmore, 1979). Often, underlying theories that create the factors that cause
implementation failure are common across governance systems. However, when typologies and
categorisations of implementation failures are formulated, they are specific to governance

systems. Therefore, the operationalisation of implementation research varies to such an extent
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that EU implementation research is its own discipline, with different language, definitions and
explanations, separate from US implementation research, despite significant overlaps.
Comparisons and therefore generalisations come from comparing the same policy in different

governance systems, or different policy within the same governance system.

The EU has proved to be a particularly ripe governance system in terms of implementation
research, particularly around environmental legislation, spawning categorisations of types of
implementation failure. The European Commission (EC) formally synthesises and enshrines
compulsory legislation. However, while the Commission is held responsible for implementation,
it has little influence over national policy implementation. Its primary involvement in national
execution is through its requirement for feedback, information and reporting from the member
states (Bauer, 2006). These weak enforcement powers must oversee implementation of the same
governance principles operationalised in a variety of ways in member states (see chapter 1). This
creates a great deal of interest in examining how the features of different member states
contribute to different implementation successes and failures within and across policies.
Environmental policies have become the subject of implementation attention due to the explosion
of EU legislation in the sector, and the high degree of variability of its success in securing
environmental goals across the member states. This has revealed the phenomenon of an

implementation deficit.

An implementation deficit is defined as the gap between the goals embodied in EU
legislation and its practical effect (Jordan, 1999). Four types of implementation deficit have been
characterised by Weale (1992) and expanded upon by Jordan (1999). They create the

terminology of the policy goal as the targets created in order to solve a particular policy problem.
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The products of legislation are then the policy output, as the written policy, and policy outcome
as the action secured as a result. An implementation deficit occurs when either policy output or
outcome fails to meet the policy goals or the policy problem, as shown in Figure 2.1. Under this
framework, implementation deficits can be understood to be either failures of the governance
administration (types A and C), or failures to incorporate accurate causal theory into the policies
and actions (Sabatier, 1986); i.e. the policy goals cannot be achieved, and/or the policy problem

cannot be addressed if the causal theory incorporated into policy is erroneous.

Table 2.1: Implementation Deficits (after Weale, 1992 and Jordan, 1999)

Orientation to policy goals A B

Orientation to policy problem C D

2.2. Application to Arsenic Management

2.2.1.Research for Policy: Limit Setting

Research around arsenic management provides a significant amount of research for policy,
which informs our understanding of health impacts and shapes the way in which exposure is
considered by policy. A wide variety of health impacts are linked to arsenic exposure. These
include skin and lung cancers, skin irritation and irritation of the mucus membranes including
dermatitis, conjunctivitis, pharyngitis and rhinitis (ATSDR, 1990). The dose and response for

each disease is thought to be slightly different. For example, Steinmaus et al. (2009) find that
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there is no increased risk of diabetes mellitus in a US population exposed to low-dose inorganic
arsenic. This suggests that some health impacts may not be a non-threshold reaction. However,
in cancer end points, arsenic is considered to be a non-threshold chemical, in that there is no safe
dose and any amount increases the risk of cancer. Non-threshold chemicals are generally those
that have a genotoxic, mutagenic or carcinogenic effect, such as arsenic. The research that
explores these disease endpoints for arsenic exposure concentrates on high dose exposures where
individuals receive very high levels of arsenic in their drinking water. The majority of these
studies are concentrated in South East Asia and Taiwan where the impacts are very visible (see
for example Argos et al., 2010). There is very little data available at low exposures. Some work
has been conducted in Slovakia, Hungary and Romania where the exposure concentrations are
much lower than in South East Asia (see for example Lindberg et al., 2006). This shows that
there are higher rates of arsenic related diseases at lower exposures. However there are not a large
number of such studies and details of the dose-response at lower exposures remains unclear.
Indeed, to create a dose-response curve to understand expected risks associated with dose for low
exposures would require huge populations to account for the larger confidence intervals
associated with lower doses and lower risks; rendering them near impossible to create in the real
world (Smith, 2004). Without such large datasets on lower exposures, it is necessary to assume

linearity and take a precautionary approach to setting limits in policy (Meharg and Raab, 2010).

Further research has been done in order to understand the variation in impact between and
within populations in order that impacts can be better understood and regulated. Epidemiological
research is extensive on the issue of arsenic, although many uncertainties still exist. Usually,
methylation is understood to be a detoxifying mechanism, however it must be noted that in some

instances, methylated metabolites may indeed be more toxic than inorganic arsenic (Petrick et al,
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2000). Additionally, the first step of methylation from inorganic arsenic to monomethylated
arsenic may actually be an activation mechanism rather than a detoxification mechanism (Smith
and Steinmaus, 2009). A person’s genetic and metabolic characteristics can influence their
ability to methylate arsenic and thus influence its toxicity. Such characteristics include ethnicity
(see Brima et al., 2006), genetic polymorphisms (see Ghosh et al., 2008), and gender (see
Lindberg et al., 2005). As a person ages, their ability to methylate arsenic can also change,
although the exact relationships are not yet clear (Tseng, 2009). Furthermore, lifestyle factors
can influence the body’s ability to methylate. These factors include nutritional status (see
Chandra Sekhal et al, 2003) including specific vitamins (see Cascio, 2010 for a discussion), BMI
(see Islam et al., 2004) and smoking (see Tseng, 2005). The variable ability to methylate is
demonstrated in Figure 2.2. It means that the impact from any given dose of arsenic varies on
both an inter- and intra-individual scale. This leads to policy that must take a precautionary

approach and set limits that are appropriate to sensitive receptors.
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Figure 2.2: Factors affecting the impact of arsenic to humans. Modified from Cascio (2010)

Also providing research for policy design, numerous studies have outlined the multiple, and
cumulative exposure pathways to arsenic and indicated areas for which policy may be required.
Arsenic in drinking water is the most direct exposure pathway. But high levels of arsenic have
also been reported in food, particularly in rice and rice based products (Meharg, 2004; Williams
et al., 2005; Mondal and Polya, 2008). This is particularly significant to populations with
predominantly rice-based diets (see Cascio, 2011). It is also concerning for babies consuming
baby rice as the dose per kg body weight is proportionally higher (Meharg et al., 2008).
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Inhalation exposure via industrial emissions in industrial workers, such as those near smelters in
the US (see for example Milham, 1974) has been a long-established concern. However, newer
concerns include the inhalation of particulate arsenic and of volatile arsenic. Particulate arsenic
can be from natural sources, such as volcanoes. Mount Etna emits 100kg particulate arsenic per
day (Calabrese, 2009). Volatile arsenic occurs particularly in rice paddies where the constant
flooding of the soils, and the presence of organic matter create ideal conditions for volatilisation
(Mestrot et al., 2009). All exposure routes of arsenic are cumulative, meaning that all intakes
contribute to total intake, and total intake influences the health response. Arsenic was initially
listed as a carcinogen by the IARC (1980) due to inhalation exposure. In 1990, arsenic was listed
as a carcinogen by the IARC (1990) due to ingestion exposure. The separate listing for both
inhaled and ingested arsenic suggests two separate impacts from the two separate pathways.
However, both are listed as causing lung cancer. A number of studies have shown that urinary
arsenic correlates with both inhaled arsenic and ingested arsenic and that the dose-response is
similar for inhaled and ingested arsenic (see for example Smith et al., 2009), suggesting that
arsenic from both sources affect the body in a similar way, cumulatively. This means that limits
set in policy must consider the possibility of arsenic exposure from a variety of pathways, and

must consider all pathways and apportion limits accordingly.
2.2.2. Research for Policy: Management Approach
In response to the health impacts and the policies around managing arsenic in drinking
water, research has created tools and knowledge for ground level action. The development and

pilot testing of remediation technologies has created management options for policy makers, and

information about the physical conditions in which they work best. These tools include filtration
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techniques that are suited to the physical requirements of the groundwater. For example, zero-
valent iron filters have been developed and tested on groundwaters in Greece (Tyrovola et al.,
2006). Iron based filters are not so efficient in high organic matter waters, and therefore
aluminium-based filters have also been created to suit geothermal areas (Xu et al., 2002). Such
aluminium filters are currently being developed and trialled in Romania (Mertens et al., 2008).
Different technologies are also being developed and refined in order to reflect the nature of water
distribution in different areas. For example, household level sand filters are extremely successful
in Vietnam, where householders are able to control and manage their own well sources (Berg et
al., 2006). Similar sand filters are being trialled in Hungary and Romania, but on a much larger

scale in order to supply a town-wide piped distribution system (KORKOVIZIG, 2009).

Tools for understanding available resources are being developed to support decision-
making. Both Winkel et al (2008) and Lado et al (2008) have developed approaches to hazard
mapping for predicting arsenic levels in groundwater using surface parameters. This is an
important way of providing information for the informed planning of well drilling. An exercise
to validate both maps in the same area of Cambodia found that they both require significant
refinement before they are of practical use (Sovann et al., 2010), but this is ongoing. In addition
Disease Adjusted Live Years (DALY's) have been applied in studies in SE Asia to compare the
disease burdens arising from both surface water pathogens and arsenic in groundwater, and thus
help decision makers plan effective management strategies that account for risk substitutions.
DALYs are a health measure which account for mortality at different ages and for the severity
and duration of morbidity (Murray et al., 2002). They can be used based on economic and ethical
principles to guide policies towards cost-effective, equitable health care (Murray and Acharya,

1997). Lokuge et al. (2004) use the DALY approach to compare the disease burdens resulting
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from both shallow tube wells (high arsenic) and surface water sources (pathogen risk). They find
that 0.3% of total disease burden in Bangladesh is attributable to consuming water with arsenic
concentrations in excess of 50 ppb. Assuming that avoiding such water sources leads to an
increase in the incidence water-borne pathogenic diseases of 20%, a 77% reduction in arsenic
DALYs would be necessary before there was any overall benefit to mitigation measures (Lokuge
et al 2004). The limitations to such calculations lie in the limited data available as input data
(Lokuge et al., 2004). Additionally, the methods employed in collecting the input data, the
selection and exclusion of certain health end points included and the exact calculation
methodology can all affect the outcome of such calculations (Preedy et al., 2010; Mondal et al.,
2008). However, they can still be of use in comparative exercises for decision-making. For
example, Howard et al. (2006) complete DALY assessments for a range of mitigation options in
Bangladesh including shallow tube wells, pond sand filters and deep tube wells. They examine
the arsenic related disease burden and the pathogen disease burden for each option and conclude

that deep tube wells are the safest option for delivering drinking water to the study population.

At the management level, there has also been research done into the social factors that
shape how management approaches should be implemented. This is particularly important where
consumers have immediate control over their drinking water source, for example in areas where
water is supplied through personal or communal wells. The uptake of remediation technologies
is often strongly influenced by the actions of important members of a community. Where role
models or family members adopt a technology, this increases the likelihood of others in a
community to do the same (Heri and Mosler, 2008; Tobias and Mosler, 2007). Indeed such
opinion leaders play a key role in Diffusion of Innovation theory as they can tell or show other

people the positive attributes of the innovation and are often influential in persuading initially
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reluctant people to adopt the technology (Rogers, 1962). However, they are not the only factor in
motivating people’s drinking water behaviour. In a Bangladeshi study, health concerns
motivated people’s decisions over well use, even motivating people to leave wells that could
actually be considered safe in a small number of cases (Opar et al., 2007). Complacency to risk
is displayed around the issue of well water testing in a Canadian study by Jones et al. (2005).
They find that where people felt their water was safe, they were unlikely to follow guidelines on
the frequency of testing, even where the testing service was free. Indeed, where people do not
identify the water as the source of a health risk, they will not change their behaviour (Hassan et
al., 2005). Well owners are more likely to perceive their water as a risk, and to test their water, if
they or a close family member or friend have experienced negative health impacts from the water
(Jones et al., 2005). People are more likely to act on arsenic concerns if they have experienced

either first hand, or in close contact, someone with an arsenic related illness (Hassan et al., 2005).

Because of the importance of health risk perception in influencing management success,
research for policy includes research on the factors that shape health risk perception. Health risk
perceptions may not be linked to the actual content of the water, or the actual risk posed by it.
Indeed, many people will continue to drink water that exceeds policy limits for arsenic even in
the knowledge that this is the case (Walker et al., 2006). Severtson et al. (2006) found in a US-
based study that if people are given the information about the quantity of arsenic in their water,
they will react differently based on it as people assign themselves different safety thresholds.
This research suggests that health risk perceptions are not based on chemical content even where
this is known by the consumer. Instead, current research shows that health perceptions are based
on a complex interplay of factors. These include sensory experiences. Consumers are more

likely to have a negative perception of water quality if there are organoleptic issues with their
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water (Jones et al., 2005), particularly those associated with chlorine (Turgeon et al., 2004).
Chemical balance is an important aspect in taste formation (Whelton et al., 2007; Lou et al.,
2007). Besides such sensory issues, perceptions are informed by risk perception, knowledge and
information, understanding of that information, and trust in the water suppliers (Doria, 2010).
This perceived safety, combined with taste, influence the way in which people use and manage
their drinking water sources (see for example Jones et al., 2005; de Doria et al., 2009; Jakus et al.,

2009).

2.2.3.Research on Policy and Policy Effectiveness

Whilst the volume of research for policy suggests that implementation of arsenic legislation
is technically feasible, there has been little in the way of empirical work to understand the
effectiveness of policies. Some work has provided a critique of the policy approach. For
example, Meharg and Raab (2010) argue that the lack of arsenic limits in food present a serious
threat to human health. Other research has critiqued the policies that do exist. When the US
limit for arsenic in tap water was reduced from 50 ppb to 10 ppb in 2001, work was done to
examine the health and economic impacts of this change. Meeting the new 10 ppb standard
required changes in the supply systems to approximately 13 million people (Lubin et al., 2007) at
an annual compliance cost of US$270 million (Abernathy et al., 1997). Meeting the scientifically
advocated 2 ppb limit would have cost US$2100 million per year (Abernathy et al., 1997). In
addition to these evaluations, a small amount of work has then gone on to address the
implementation of policies. Despite being passed by the final Clinton administration, the
lowering of the arsenic standard from 50 ppb to 10 ppb in the US was delayed by the incoming

Bush administration. These delays were over the political popularity of the expensive
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remediation measures the legislation called for, and concerns argued by the Bush administration
over the scientific justification behind the lowering (Smith et al., 2002). However, these findings
are primarily based on non-empirical observations, and do little to understand where resistance
was manifested and how it created delays. This is similar to emotive work around policy
implementation in Cambodia; Sampson et al. (2007) voice frustrations that the Cambodian
governance is inactive and aid agencies are slow to respond and investigate the source of
emerging cases of arsenicosis, meaning that exposure pathways remain uncontrolled.
Collectively, the sparseness of this research, and its lack of objectivity, demonstrate how little is
understood about how governance systems cope with balancing the multiple technical
considerations (despite the high level of knowledge around them) with political and financial

considerations in order to implement policies for managing arsenic in groundwater.

2.3. Application to Causal Theory Deficits

Case studies examining causal theory deficits tend to be top-down studies that examine the
state of science available for specific policy items. This can be on the level of policy formulation
or design. For example, often in environmental health policy, there is insufficient
epidemiological information available to populate dose-response curves and hence set threshold
limits (Foster et al., 2000). In such cases, more research is needed, and the policy must take a
precautionary approach in light of uncertainty (Foster et al., 2000). In these instances, the
policies are not based on clear causal theory, providing the potential for type D deficits (see
figure 2.1). Below the policy setting level, causal theory deficits relate to the absence of tools or

knowledge available to implement the policy. These are examples of type B deficits, where the
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policy output is unable to meet the policy goals. The Water Framework Directive (WFD) has
received a great deal of attention in this field; perhaps because its holistic, ecosystem-led
approach is designed to be respondent to ecological and hydrological processes (Kallis and
Butler, 2001). The complex demands made on resource managers, including around monitoring
and enforcement of the WFD means implementation is likely to be problematic due to the lack of
available tools and techniques (Coquery et al., 2005; Dworak et al., 2005), and the lack of
knowledge for linking indicators to goals; for example using collections of species as indicators
of ecosystem health (Borja et al., 2004; Irvine, 2004). ‘Life’ research projects are EU funded
projects for testing new policy-relevant technologies in the field of environmental and nature
conservation legislation, in order to support implementation. Oliver et al. (2005) evaluate Life
projects for the implementation of the WFD. They find that the projects fail to link into policy
due to issues of time frame and geographical focus. The Life project’s proposal, planning and
execution phases often do not fit with policy needs, and they will be focussed at a spatial level

that does not correspond with administrative boundaries (Oliver et al., 2005).

Explanations for the problematic availability of science for policy needs centre around
communication. Quevauviller (2006) also presents evidence on the hindrance of timing in
science-policy interfaces for the WFD; research projects are not run according to the same time
frames as policy. Communications are also important in his experience-based findings. Both
how results are communicated, and to whom are key factors that influence how successful the
connections are (Quevauviller, 2006). As an example, Willems and de Lange (2007) find that
communications between policy makers and water managers are limited, which means that tools
that are developed are often not passed on to water users. Additionally, communication between

science actors in different disciplines to create common, directional knowledge was found to be a
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challenge in the AquaTerra project for understanding river-sediment-soil-groundwater systems
(Gerzabek et al., 2007). The literature suggests that there is a perpetual misfit between the
science and policy communities. The policy communities require that the science communicated
must focus on the ‘bigger picture’, or provide workable tools for implementation. To do so,
knowledge must be produced in response to the requirements of policy, such that policy also
directs the scientific agenda to create issue-generated research. However, the two communities
work according to different timescales and different interests; they also employ different
languages and understand the problem in different ways (Vaughan and Buss, 1998). Whilst
policy makers and implementers require details, they must also be translatable into messages and
bottom-lines (Vaughan and Buss, 1998). This creates a demand for generalist (Mayda, 1999),
or inter or trans-disciplinary scientists, who can piece together many small pieces of the puzzle
(Pohl, 2008) and translate messages and demands between the communities. However, such

generalists are not often created by current academic communities (Mayda, 1999).

These communication issues are a continuing theme in bottom up research, which
highlights instances where policy has not responded to the evidence produced by science. This
can be either that policy does not cover or target the right area, or is not comprehensive enough.
The observation that policy has gaps with regards to arsenic (Meharg and Raab, 2010) falls into
this category. In addition to an absence in legislation, policy can fail to respond to science if it
does not allow for policy to fit to local conditions and environments. For example, Hellegers and
van lerland 2003 find that current EU water management policies do not encourage efficient use
of groundwater in the specific economy structure of the Netherlands. The way water rights are
awarded in the Netherlands means that EU policies to increase water use efficiencies are not

targeted at the appropriate users or uses (Hellegers and van lerland, 2003). In this case, the local
34



CEU eTD Collection

users of water have not been considered in the policy, resulting in causal theory errors. In some
cases, this lack of consideration is about more than just a lack of communication. Scientific
complexity means that difficult decisions have to be taken using interdisciplinary knowledge;
whilst the knowledge might be there, there may well be political and social drivers that influence
the actual policy output and outcome. For example, in the case of the UK, in deciding whether to
adapt, mitigate, or ignore climate change (King, 2004), the science becomes a political issue, with
uncertainties, ambiguities and inaccuracies used in politicised arguments, which can block
science from fully shaping the policy agenda. This is also shown by McCright and Dunlap’s
(2003) study into the Conservative movement’s impact on US climate change policy. The
perceived lack of consensus in the science gives political actors reason to stall action. This
occurs even though the level of consensus amongst the science community is actually much
higher than would be argued by political climate change deniers (Oreskes, 2004). This is an
example of a debate that becomes “largely political, while in substance ostensibly technical or
scientific” (Ravetz, 1987 p. 105). This political nature of scientific debates also increases the
roles played by the public and the media in helping or hindering the science policy interface,
depending on whether it is an issue they support, are apathetic to, or reject. Furthermore, it
means that the uptake of the scientific issue into the policy sphere can be heavily influenced by
the politics of the controlling party and the nature of the institutions involved in policy making.
In these latter cases, the problem is not just one of communication, but one of politicised

communication.
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2.4. Application to Administrative Deficits

The majority of implementation literature in the EU is top down and devoted to type A
deficits. In terms of examining policy outputs, there has been a large amount of analysis looking
at the national level policy outputs in response to EU directives, specifically the transposition of
directives. Mastenbroek (2005) provides a comprehensive review of academic attention on
transposition. She concludes that although official figures of transposition rates have improved
in recent years, these are unlikely to be accurate due to mis-reporting and the fact that they focus
on older pieces of legislation. In reality, the transposition deficit is one of timeliness (delayed
transposition) and correctness of transposition, and remains a pressing problem (Mastenbroek,
2005). Interms of correctness of transposition, Treutlein (2009) analyses the way in which EU
policy is transposed in fifteen member states in five policy areas between 1986 and 2002. She
finds that in 10 of the states, less than 20% of the measures were passed through national
parliaments; instead they become bureaucratic measures rather than legal processes. The
problem associated with this is their subsequent enforceability and therefore, their effectiveness is
weakened. Arguably, it is a type C deficit, where the policy output is not the best option for
addressing the policy problem. Other researchers have found that it is not the problem of the
form the transposition takes, but in getting it to happen at all. Across nine member states over the
space of 10 years, Kaeding (2008) found that only 53% of national instruments in response to
transport directives were transposed on time. Haverland and Romeijn (2007) found that in
Germany, Greece, the Netherlands, Spain and the UK, 42.7% of more than 300 examples of

social policy were delayed in their transposition. In 17.5% of cases, this delay exceeded two
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years (Haverland and Romeijn, 2007). Such delayed, or in some cases absent, transposition is an
example of policy output failing to meet EU policy goals (in the form of directives). Therefore in
EU implementation research, the type A deficit has been operationalised as a failure or delay in
transposition. It has proved a popular vein of research, and a Web of Science search performed
in February 2011 for the key words “ EU AND transposition” yields more than 90 articles

produced in the last five years alone.

Quantitative transposition research examines transposition across various policies in
various countries and has highlighted numerous policy infrastructure factors that lead to
transposition delay. In a review of 29 transposition studies performed between 1995 and 2005,
Mastenbroek (2005) finds that all the studies offer some variation of explanations relating to the
national policy infrastructure. Quantitative studies examining transposition have found that a
range of factors related to national policy infrastructure affect time to transposition. These
include the decision-making process for choosing and formulating national transposition
instruments; political flexibility and political stability (Lampinen and Uusikyla, 1998; Kaeding,
2008); the powers and influence of the ministry responsible for transposition; (Mastenbroek,
2003); the other policy actors included (Di Lucia and Kronsell, 2010); and the bureaucratic
capacity of actors (Knill and Tosun, 2009). As an example, Borghetto and Franchino (2010) find
that the involvement of sub-national actors in transposition prolongs the process due to the
increased opportunities for disagreement and their weakened enforcement powers. However, the
national policy infrastructure is not the only source of transposition failures. Other quantitative
studies have found that the EU policy infrastructure also affects this implementation deficit
(Haverland and Romeijn, 2007). This includes factors such as the decision-making procedure

employed by the EU in formulating the directive; the amount of discretion allowed in the
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directive (Kaeding, 2008); and the level of monitoring or control imposed by the Commission
(Bauer, 2006). There are also studies that examine the way in which the EU and national
infrastructures fit together. This ‘goodness of fit” influences transposition because the degree of
change required of a member state to meet EU requirements is a key variable affecting

transposition (Mastenbroek, 2005).

Qualitative small-N research into transposition suggests that the issues of administrative or
structural fit, or any other single policy infrastructure feature, do not act alone in delaying
transposition. Where a Directive faces political opposition, even strong administrative
coordination cannot secure timely transposition (Dimitrova and Toshkov, 2009). Indeed, in a
study on the 1992 EU habitats directive in Ireland, Laffan and O'Mahony (2008) find that misfit
in politics between EU and national actors leads to politicised compliance issues and increased
resistance to transposition, which requires a large degree of political management by both sets of
actors. Ifa country disagrees with a directive at its planning state, it is much more likely to delay
transposition, which increases the role played by state preferences in transposition (Thomson,
2010). Additionally, the existing acceptance of the importance of the policy area in a country is
important; transposition is much more timely in policy areas that match the priorities of the
country (Thomson, 2009). For example, Sedelmeier (2009) finds that gender equality policies
are much more swiftly transposed in countries where the issue was already supported by a range
of civil society institutions. It seems therefore that, besides administrative structural fit, the fit
between the policy goals and norms of the administration and of civil society are also important.
Such compatibility is subjective; political actors must decide what a good fit is, which means that
interpretation, inter-subjective understandings and discourse shape the notion of goodness of fit

(Schmidt and Radaelli, 2004). This means that national administrative tradition plays a central
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role in transposition (Knill, 1998). This has shifted recent research focus towards the former-
socialist states that formed the new accession countries in 2004 and 2006. They have
inexperienced policy infrastructures that are shifting from their former centralised regimes.
Based on explanations for transposition deficits around fit between administrative structures and
goals, hypotheses suggest that transposition deficits should be greater in number, and longer

lasting, in the newer member states.

In fact, this assertion does not always hold, and instead highlights a limitation in our ability
to understand implementation based on transposition research alone. Thomson (2009) performs a
comprehensive analysis of transposition across member states finds that administrative fit is not
influenced by cultural contexts. This is reinforced by more in-depth case studies. For example,
Michelsen (2008) compares the transposition of organic agricultural regulations between old and
new member states. He finds that while old member states adopted late, newer members adopted
early (significantly pre-accession), and the content of transposed laws do not vary in quality
between old and new members. This means that administrative traditions do not seem to shape
transposition in the expected way in new member states. Indeed, for many directives, the ability
of administrative tradition to play a role is limited; to secure accession to the EU, member states
had to transpose legislation as a condition of membership. The Commission has played a
stronger enforcement role in the new member states through closer monitoring and ‘watching’ of
transposition (Steunenberg, 2010). There is, however, variation in the performance of new
members. Knill and Tosun (2009) found that between 2004 and 2007, there was a variation in
the transposition behaviour of new member states, with Lithuania, Hungary and Slovenia
performing better than Bulgaria, the Czech Republic and Romania. This division was also found

in relation to the transposition of gender equality directives in research by Sedelmeier (2009).
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This partly matches the increased involvement of the EU in terms of monitoring and enforcement
in Romania and Bulgaria (Trauner, 2009). Therefore, in the face of a decreased power to delay
or neglect transposition, the role of administrative tradition has been diminished. This leads a
number of researchers to state that it is enforcement and fulfilment of legislation, and not their
transposition, that should be the focus of research in new member states (e.g. Trauner, 2009;
Michelsen, 2008). Indeed, the transposition of legislation, but lack of enforcement has been

termed a ‘deception gap’ (Lynch, 2000; Post, 2002).

Bottom-up research goes some way towards examining enforcement deficits. At levels
below the national there are numerous research studies that identify factors that explain why
transposition is occurring, but which find that failures are also still occurring. The factors include
the role of other, conflicting priorities. For example, other priorities over land use and marine
rights means that renewables targets are neglected (Kotzebue et al., 2010). The role of competing
priorities is also shown by a study in forest policy where agricultural and conservation actors
have conflicts over land use, which hinders forest policy enactment (Van Gossum et al., 2008).
The conflicts among crucial implementing actors combine with cultural dimensions of integration
in cases where local actors do not believe the need for a directive, as in the case of gender
equality policies in Poland (Gerber, 2010). These issues then react with policy infrastructure
features, such as the lack of power or capacity of enacting agencies. This is such a problem that
in Lithuania, despite having a reputation as a swift transposer, the transposition authorities cannot
cope with enforcement, meaning that enforcement is weak unless sanctions are applied
(Maniokas, 2009). Prazan et al. (2005) also found that with regard to protected environments in
the Czech Republic, accession to EU law posed severe challenges in the areas of policy

development, administration and monitoring. This is an experience repeated particularly in new
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member states; in the field of environmental legislation, the emergent institutional structures and
the absence of national experts have limited the capacity of CEECs in the field of environmental
legislation (Jehlicka and Tickle, 2004). It seems that the abrupt, wholesale changes to the
requirements and structures of policy systems demanded by adoption of the body of EU
legislation are met with inexperience and governance structures that cannot cope (Carmin and
Vandeveer, 2004). This results in vertical disintegration, whereby policies are not translated into
practice, and horizontal disintegration, whereby local priorities take precedence over supra-

national priorities (O'Toole and Hanf, 1998).

2.5. Operational Definitions and Frameworks

Overall, the separation of research into specific definitions with fixed policy and actor
focuses has served to shed spotlights on fragments of the governance system, yet fails to include
proper consideration of the subsidiary policy system that includes a variety of policy levels. The
principle of subsidiarity means that EU legislation will be translated over numerous levels so that
actions are performed at the most local level appropriate. The separate approaches pursued by
the research community for examining separate implementation deficits have created specific
operational deficits for each type of deficit outlined by Jordan (1999), focussed at specific levels
of the governance system. The matching of policy output to policy goals (type A) has been
operationalised through research to mean transposition, or the adoption of EU policy into national
goals. Type C deficits are also focussed at the national level, but are defined based upon the
actions of lower levels of governance; the policy output fails to solve the policy problem because

it doesn’t give adequate powers to the appropriate actors. But this is only evidenced based on
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actions at lower levels of the governance system. Type D deficits have been operationalised as
those where policy itself is not scientifically informed; either it is absent, or based on precaution
in the face of data uncertainty. Again, this is researched as a failure at the EU or national policy-
setting levels. Type B deficits on the other hand have been researched at levels below the
national, though the precise governance level is not clear, particularly in instances such as water
management where enactment tasks will be spread across several levels. Research into deception
gaps on enactment failures does not yet fit into this framework. The evidence presented implies
that they are administrative in nature. However, the explorations show that there is a failure to
produce a policy outcome because of inaction from actors below the national level, without
making attempts to specify which levels or which actors are involved. Collectively therefore, the
separate streams of research create operational definitions of implementation deficits
(summarised in Figure 2.3) which only separate out the EU, and national levels and consider all
levels below the national as a single, homogenous entity. Given the multi-actor, multi-level
nature of policy in the EU, this is a significant barrier to understanding, and therefore fixing, such

governance failures.

42



Table 2.2: Operationalised Implementation Deficits

Orientation to policy goals

dFoﬁcy output Policy outcome

A. Transposition Deficit.
The framework directive is
not transposed into national
policy.

EU-National Level

B. Tools and methodologies
are not available.

Below national

Orientation to policy
problem

C. The policy instrument
used for transposition does
not assign correct rights to

D. The policy is based on
precaution in the light of
uncertainty/ policy is absent

CEU eTD Collection

actors to ensure enforcement

EU Level

National Level

The research conducted to date has uncovered interdependencies between specific deficits,
which suggests the need for a more holistic approach to examining implementation. For
example, by examining the time taken to transpose legislation in a range of member states,
Haverland and Romeijn (2007) find that ministerial coordination and administrative deficiency in
member states were responsible for delays. This is due to the requirements and power of
enforcement bound within the legal instruments, the organisation structure and expertise of the
ministry involved, and the soundness or quality of the selected EU legislation (Haverland and
Romeijn, 2007). Lack of soundness in the EU legislation is a causal theory, type B or D
implementation deficit, where the EU legislation was based on weak causal theory and there was

a resulting transposition delay. Indeed it is used as a reason to not transpose or adopt legislation
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in some cases, as shown in the example relating to the lack of perceived consensus on climate
change (see section 2.3 of this chapter). In addition, the legal instrument pursued is an important
factor influencing transposition. As Treutlein (2009) shows, the legal instrument pursued affects
the both time taken to transposition, and the effectiveness with which the resulting policy can be
enforced. This suggests that type A and type C deficits are linked through this common
influencing factor, and that this type C deficit influences deception gaps. King (2004) argues that
political inactivity can impact upon the accuracy of the causal theory behind certain policies. In
climate change policy, the failure of the US to adopt the Kyoto Protocol limits the abilities of
signatories to meet its targets (King, 2004). Therefore, taken collectively, there is emerging
evidence to suggest that a type B, C or D deficit can contribute to the formation of a transposition
deficit. Additionally, the explanations offered in deception gap literature have striking
similarities to the misfit themes explored in transposition deficits. Essentially the issue of misfit
is played out as inexperienced institutions do not know how to fit with EU governance models.
This suggests that the same factors are contributing to implementation failures at different levels
of the governance system; in the case of transposition deficits, this is at the EU-national level,
and in the case of deception gaps, at some point below this. However, academic focus on one
type of deficit or another has limited the extent to which these interdependencies and
commonalities have been explored. Exploring implementation failures requires the holistic
exploration of all implementation failures and actors collectively, including consideration of their

interdependencies.
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3. Theoretical Explanations for Governance Failures in the EU’s Multilevel

Governance System

3.1. Policy in the EU Governance System

Implementation deficit research has largely failed to explain governance failures such as
that in the case of the Hungarian implementation of the arsenic limits in drinking water. The
deficits that have been researched are primarily those that occur at the EU and national policy
levels. This does little to understand a failure to enact policies at levels of governance below the
national. Limited work been conducted towards explaining enactment failures (or deception
gaps), but this has been kept separate from the more analytical work at higher levels. It has been
largely bottom-up work identifying the priorities and actions of the lower levels of the
governance system, unfortunately with limited regard to how they relate to the wider governance
structures and policies. The opposite is true of work conducted at higher governance levels. This
research benefits from the characterisation of deficits in explaining the sources and impacts of
implementation failures. However, each of these characterisations has been conducted separately
though predominantly top-down research. This provides a wide variety of explanations for each
implementation deficit, but does little to place them within their wider policy contexts. Wider
policy actors are not considered, and linkages or relationships between deficits are not explored,
despite emerging evidence to suggest common causes and interdependencies. If explanations are
sought over why Hungary is failing to implement arsenic limits, consideration of the whole
governance system is required. This demands a holistic approach that draws together both the
policy actors and the policies in a hybrid of the top-down, bottom-up approach that is tailored to

characteristics of the EU governance system.
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The EU governance system represents a set of institutions. Institutions are “formal or
informal procedures, routines, norms and conventions embedded in the organisational structure of
the polity or political economy” (Hall and Taylor 1996, p. 6). They are formal structures that
incorporate agency norms, ideas. However, both the structural and agency aspects of an
institution are inseparable and deeply intertwined and shape each other; the material structure
shapes and contextualises the choices and actions that individuals and agents take (Hall, 1993).
Thus, the material institution is shaped by the actions taken, and the agents within it. At the same
time, in bridging the structure and agency divide, the norms and values of agents and their
subsequent actions are a product of the material institution (Lecours, 2005). In a governance
system, this structure is the policies and the distribution of powers incorporated into the
governance system, and the agency is the individual policy actors that are entwined within this
policy. In this way, the institution incorporates norms and beliefs into the policies and the
distribution of powers between policy actors, and these policy actors produce the actions and
outcomes of the institution. The policies therefore provide an institutional fabric for policy actors
to work within by incorporating norms and establishing structures. Within these structures,
policy actors form the agency of the institution. The institution shapes their actions, but they are
diverse in character, each with different areas of expertise, resources and interest. They also have
their own philosophical perspectives. These are assumptions on the nature of the world and how
we know about it (Schuh and Barab, 2008) which influence the priorities of an actor in terms of
policy, its scope, approach and content. Therefore, they incorporate their own norms and beliefs,
which in turn serve to shape the policy institutions. This creates a governance system whereby

the network of policy actors is embedded within and shaped by the institutional fabric, and the
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actors also function and operate according to their own dynamics (Lampinen and Uusikyla,

1998).

The widest scale of norms and beliefs that are incorporated into the EU governance system
shape both the distribution of responsibilities between policy actors in the network, and the
opportunities for competing beliefs to influence governance. These beliefs include the principles
of decentralised, multilevel policy, meaning that policy implementation actually occurs over
numerous levels of policy evolution and translation. The principle of subsidiarity pursued by the
EU means that actions should be taken at the lowest effective level of governance. This is
translated into systems of multilevel governance, which maximises the fit between the scale of a
jurisdiction and the optimal scale of public good provision (Hooghe and Marks, 2003). The
multilevel system intends that policy actors work according to differing geographical scales
(national, regional, local, etc.) in order to take action most appropriate to that scale. However,
the appropriate geographical scale for each environmental issue is different (e.g. river basin
management compared to forest management) while the policy actors remain static, meaning that
the ‘fit” of policy actors is rarely ideal (Young, 2002). Multilevel governance works on the
principle of decentralisation, by creating a dispersal of powers away from the national level of
government (Hooghe and Marks, 2008). It does not completely remove national authority,
instead it interacts, complements and competes with national government powers (Jordan et al.,
2005). It distributes powers and responsibilities to the network of policy actors. This is done by
creating tiers of policy, in which legislation translates into increasingly tangible actions as it
moves towards the local level. Once legislation is transposed into national law, it is then
transposed again on different levels. In the planning literature, such tiering of policy is often

referred to as policy, plan, programme translation. In this tiered schema, the policy is the original
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legislation at the national level; the plan is the refined outline for intended actions to meet the
policy, created at the regional level; and the programme is the actions themselves taken at the
local level. The actual tiering of policy is rarely this simple, and in fact, interaction between
policies at different levels, and conflicting interests mean that different parts of a policy become a
plan, or a programme at different geographical or administrative levels than others (Arts et al.,
2005). The EU does not determine how this should be operationalised in each member state; but
administrative levels are organised around national, regional and local levels (Jordan, 2000),
depending upon the legislation (particularly in terms of environmental legislation) where the
most suitable level and mechanism of legislative operationalisation will be shaped by the
environmental system. For example, in water governance, ecological delineations (river basin,
watershed, etc.) define the level at which policy becomes plans and programs (Pahl-Wostl et al.,
2008; Moss and Newig, 2010). The power each actor has is dependent on the roles assigned, and
is therefore fluid, with power changing depending on the system and the policy area (Rosamund,
2010). The same policy actors may play very different roles in different policy areas, and thus

the opportunities for them to shape the norms and beliefs of governance varies with policy area.

Within the structures created according to beliefs around the distribution of responsibility
within a governance institution, beliefs are incorporated at the EU level over the scope and
approach of policies. These are beliefs about what the policy should cover, and how it should be
covered. Such beliefs include core beliefs such as who should be protected from what, and on
what basis; these are incorporated at the EU level during formulation of policy and are therefore
passed on to member states. The EU has guiding principles on what will be covered in policy
and how. In the field of environmental policy, these beliefs are shown in table 3.1. They are

further supplemented with beliefs that the EU has adopted through agreements with other supra-
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national (or supra-EU) governance systems, such as the Aarhus Convention of the United Nations
Economic Commission for Europe (UNECE). The Aarhus convention includes the principles of
public participation in order to increase governance accountability and transparency around
environmental issues. As a signatory to the convention, the EU commits to including these
principles within its own legislation. These principles about the scope and approach of policy are
the product of negotiation between member states within the EU. They are largely enshrined
within the current European Treaty which is the product of negotiation between member states
within the European Council; meaning that the norms and beliefs represented are based on a
compromise of philosophies of the member states that negotiated the treaty. For example, the
principle of subsidiarity emerged in response to member states‘ concerns about the expansion of
the Commission’s legislative powers (van Kersbergen and Verbeek, 1994). Although, the
philosophies of member states are only represented if they were member states at the time of

treaty negotiation, and is dependent on individual voting and negotiation powers.

Table 3.1: Norms that Shape the Scope of EU Environmental Policy, adapted from Benson and
Jordan (2010)

Category Principle Explanation

Environmental Management | Prevention It is cheaper and fairer to
prevent pro