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ABSTRACT

Today, there is a general notion that water resources are best managed according to their river
basins. River basin management may be approached from a wide variety of angles. This thesis
focuses on information management, institutional arrangements and strategic policy support,
with special reference to the EU Water Framework Directive (WEFD). The overall objective is to
examine strategies, possibilities and hindrances for river basin management, with the ultimate
goal of identifying key aspects to be considered - and prioritised - for “successful” European
water management and WFD implementation. An assessment of the information management
of three transboundary water regimes in Europe showed that a technical/scientific paradigm ap-
pears to dominate in river basin accords. This is visible, for example, in the data collection, which
is dominated by szafe and environmental /zpact information, and the use of passive channels for
communicating with stakeholders and other interest groups. The studies addressing institutional
arrangements for river basin management according to the WFD showed that the implementa-
tion level of the directive is relatively low — both at national and international levels. For instance,
competent authorities have not been established (strictly) according to the borders of the estab-
lished River Basin District (RBDs). Further, in international RBDs, the ambitions and plans for
cooperation vary considerably. Despite the general low implementation level, steps have still been
taken in the “direction” of river basin management. At the national level, all examined countries
have established RBDs according to river basins, and at the international level, joint river basin
management plans will probably be coordinated for a majority of river basins shared by EU
Member States. However, the same pattern could not be discerned for river basins extending
outside the borders of the EU. In order to support strategic policy making on issues related to
the implementation of the WFD, two assessments were made, one addressing international co-
operation and water quality in the Baltic Sea Region, and one encompassing rankings of a// the
newly established RBDs based on a number of identical indicators. Although there is a need to
refine these assessments, they may be regarded as simple — but yet robust — models for bench-
marking.

Key words: River basin management; EU Water Framework Directive (WFD); River Basin Dis-
tricts (RBDs); International cooperation; Indicators; Baltic Sea Region (BSR)

ment, including controlling floods, generating

INTRODUCTION C Lo . :
and distributing electricity, improving navi-

Population growth, increased economic ac-
tivity and improved living standards — in
combination with social inequity, economic
marginalisation and lack of poverty allevia-
tion programmes - place a growing pressure
on the world’s limited fresh water resources
(e.g. GWP 2000; UNEP 2006). For a
sustainable use of fresh water resources, inte-
grated management, often referred to as “in-
tegrated water management”, “integrated
water resources management” or “integrated
river basin management”, has for long been
advocated as the solution. The US Tennessee
Valley Authority (TVA) is often described as
a pioneer in integrated water management.
The TVA was established in 1933, and was
involved in basin-wide integrated develop-

gation, stimulating industrialisation and em-
ployment, extending education and welfare,
countering soil erosion, reducing malaria, and
improving agricultural output (Downs et al.
1991; Barrow 1998; Gustafsson 1999). Later
on, the concept(s) has been addressed at a
more strategic level in several official docu-
ments and events, such as the UN report on
Integrated River Basin Development (United
Nations 1970), the Dublin principles agreed
at the International Conference on Water and
the Environment (ICWE 1992), and the
Agenda 21 chapter 18 on freshwater re-
sources adopted at the United Nations Con-
ference on Environment and Development
(UNCED) in Rio de Janeiro 1992 (UNCED
1992). The four Dublin principles state, in
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short, that fresh water is a finite resource,
that management should be participatory,
that women play a central role, and that water
has an economic value in all its uses. In
chapter 18 of Agenda 21, integrated water
resources development and management is
one of seven focus areas proposed for the
freshwater sector. In the wake of the confer-
ences and policy documents in 1992, the
Global Water Partnership (GWP) was estab-
lished through a joint initiative by the World
Bank, the United Nations Development Pro-
gramme (UNDP) and the Swedish Interna-
tional Development Agency (SIDA) to pro-
mote and support Integrated Water Re-
sources Management IWRM). In addition to
this, the concept(s) has been critically re-
viewed, described and promoted by a large
number of researchers (e.g. Lundqvist et al.
19852; Downs et al. 1991; Barrow 1998; Al
Radif 1999; Savenije and van der Zaag 2000).
Thus today, despite some recent criticism',
there is a general acceptance that water man-
agement should be “integrated”; there exists
a bulk of literature on the topic, and more
and more efforts are made to transform the-
ory into practical implementation. However,
as there are many definitions, concepts and
approaches of integration, the exact implica-
tion or meaning of the word is still rather
fuzzy.

According to Mitchell (1990), integrated wa-
ter management may be perceived in at least
three ways. First, it may be restricted to en-
compass various dimensions of water, such
as surface water and groundwater, and water
quantity and quality. The main idea in this
thinking is that water is an ecological system
consisting of a number of interdependent

! It should be noted that, in the last couple of years,
IWRM has been criticised by some studies (e.g. Biswas
2004; Pahl-Wostl et al. 2005) on the grounds that it is
a vague concept, which, for instance, misses to
consider different types of uncertainty in the
management process and the system itself. According
to Pahl-Wostl et al. (2005), there is a need for a
transition of IWRM into more “adaptive water
management”, having the capacity of handling
uncertainties and extreme events. Although this
criticism may be valid, the concept of and means for
“adaptive water management” has not been further
elaborated in the thesis.

components, which need to be managed with
regard to their interrelationships. Having this
perspective, integration of issues connected
to water supply, wastewater treatment and
disposal, and water quality may be of con-
cern. Second, integrated water management
can mean that, while water is one system, it is
at the same time a component which inter-
acts with other systems. With this view, inter-
actions between water, land and the envi-
ronment in the context of river basins need
to be addressed, recognizing that changes in
any of the systems may have consequences
for the others. Management issues of con-
cern at this level may include, for instance,
floodplain management, erosion control, re-
duction of diffuse pollution and preservation
of wetlands and fish habitats. The third and
broadest interpretation of integrated water
management refers to the interrelationships
between water and social and economic de-
velopment. At this level, the extent to which
water is both an opportunity for and a barrier
against economic development is of concern.
Another issue is to ensure that water is man-
aged and used so that development may be
sustained over the long term. Interest at this
level may be related to the role of water in
producing hydroelectricity, in facilitating
transportation of goods and in serving as an
input to industrial production.

In some respects, this thesis embraces all
Mitchell’s (1990) levels of integration. How-
ever, the second level of integration, i.e., that
comprising integration of water, land and the
environment, is somewhat in focus. Special
attention is given to the river basin as such,
commonly suggested as the most appropriate
spatial unit for managing water resources.
For referring to this, the term “river basin
management” is mostly used throughout the
thesis, although the terms “integrated water
management” and “integrated water re-
sources management” (IWRM) are used as
well.

The European Union Water Framework Di-
rective (EU WFD) (European Parliament and
the Council of the European Union 2000),
adopted in 2000, is regarded to take an
integrated approach to water management
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Table 1. Excerpts from Articles 3 and 13 of the WFD.

Member States shall identify the individual river basins lying within their national territory and, for the

Member States shall ensure the appropriate administrative arrangements, including the identification of
the appropriate competent authority, for the application of the rules of this Directive within each river

Member States shall ensure that a river basin covering the territory of more than one Member State is
assigned to an international river basin district. (...) Each Member State shall ensure the appropriate
administrative arrangements, including the identification of the appropriate competent authority, for
the application of the rules of this Directive within the portion of any international river basin district

Member States shall ensure that the requirements of this Directive for the achievement of the envi-
ronmental objectives established under Article 4, and in particular all programmes of measures are
coordinated for the whole of the river basin district For international river basin districts the Member
States concerned shall together ensure this coordination and may, for this purpose, use existing struc-

Where a river basin district extends beyond the territory of the Community, the Member State or
Member States concerned shall endeavour to establish appropriate coordination with the relevant non-
Member States, with the aim of achieving the objectives of this Directive throughout the river basin

Member States may identify an existing national or international body as competent authority for the

Article Exact wording
Article 3
M
purposes of this Directive, shall assign them to individual river basin districts.
@
basin district lying within their territory.
€)
lying within its territory.
Q)
tures stemming from international agreements.
®)
district.
©)
purposes of this Directive.
Atrticle 13
M
lying entirely within their territory.
@
district falling within their territory to achieve the objectives of this Directive.
G
tetritory of the Member State concerned.

Member States shall ensure that a river basin management plan is produced for each river basin district

In the case of an international river basin district falling entirely within the Community, Member States
shall ensure coordination with the aim of producing a single international river basin management
plan. Where such an international river basin management plan is not produced, Member States shall
produce river basin management plans covering at least those parts of the international river basin

In the case of an international river basin district extending beyond the boundaries of the Community,
Member States shall endeavour to produce a single river basin management plan, and, where this is not
possible, the plan shall at least cover the portion of the international river basin district lying within the

(Chave 2001; Faitley et al. 2002; Griffiths
2002; Holzwarth 2002). The directive’s ovet-
all objective is to achieve “good water status”
for all waters in Europe by 2015. For
reaching this ambitious objective, the WFD
introduces, among other things, management
according to river basins. Article 3 of the

WED deals with the administrative arrange-
ments of river basin management. According
to this article, Member States should, by De-
cember 2003, have identified individual river
basins and assigned them to River Basin
Districts (RBDs). An RBD may be made up
of either one single river basin or a combina-
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tion of several small river basins, together
with associated groundwater and coastal wa-
ters. For each district, Member States should
ensure that appropriate administrative ar-
rangements are made, including the ap-
pointment of a competent authority. The di-
rective is not so specific on the designation
of competent authorities. However, the re-
port on Best Practices in River Basin Man-
agement Planning (Anonymous 2002), devel-
oped under the WFD Common Implemen-
tation Strategy (CIS), provides a little more
detail. The report states that Member States
may identify one or several competent au-
thorities per RBD, and if several authorities
are appointed, coordination arrangements
should be established. If a river basin extends
across international boundaries, the WFD
specifically requires it to be assigned to an
international RBD, with appropriate admin-
istrative arrangements set up. Based on the
RBD as spatial management unit, a charac-
terisation in terms of pressures, impacts and
economics of water uses should be carried
out (Article 5), and a programme of measures
for achieving environmental quality standards
drawn up (Article 11). This will finally lead to
the production and publishing of a River Ba-
sin Management Plan (RBMP) for each dis-
trict, of which the first version is to be ready
by 2009 (Article 13). For an international
RBD, the WFD specifies that countries
should ensure cooperation for producing one
single RBMP for an international RBD falling
within the territories of the EU; however,
somewhat confusingly, the directive at the
same time indicates that if not produced,
plans must be set up for the part of the basin
falling within each country’s own territory. If
the basin extends beyond the territories of
the EU, the directive encourages Member
States to establish cooperation with non-
Member States and, thus, manage the water
resource on a basin level (Article 13). Ex-
cerpts, with the exact wording, from Articles
3 and 13 of the WFD are presented in Table
1.

Thus, for managing RBDs, setting up
RBMPs and ultimately meeting the objectives

of the WFED, integrated management is needed.
The WFD CIS Guidance Document No. 11

on Planning Processes (Anonymous 2003)
also points out, in line with Mitchell’s (1990)
first and second level of integration, a need
for integration: 1) between organizations di-
rectly involved with water management, such
as water storage and supply, and wastewater
treatment; 2) between water management and
other sectors, such as spatial planning, agri-
culture and forestry; and 3) for international
river basins, between countries sharing the
basins.

OBJECTIVES

The overall objective of this thesis is to ex-
amine strategies, possibilities and hindrances
for river basin management in line with the
intentions of IWRM in general, and the EU
WED in particular, in Member States and
Candidate Countries of the EU”. By doing
this, the ultimate goal is to identify key as-
pects, which need to be considered - and pri-
oritised - for “successful” European water
management and WFD implementation.
More specifically, the objectives are to:

e Provide knowledge on and examine
differences and similarities of infor-
mation management in three trans-
boundary water regimes in Europe
(paper I);

e Fxamine institutional arrangements
for implementing river basin man-
agement according to the WFD, with
special reference to spatial planning, in
selected countries in the Baltic Sea
Region (BSR) (paper 1I);

e Determine the number and geographi-
cal extent of international RBDs es-
tablished under the WFD (papers 111
and IV), and examine plans and ambi-
tions for cooperation in these regions

(paper 11I);
e Flucidate possible connections be-

tween the degree of cooperation and
water quality (primarily with respect to

2 Including river basins extending beyond the
territories of the EU.
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eutrophication) in international river
basins in the BSR” (paper IV);

e Characterise and rank the newly estab-
lished RBDs using a limited set of
identical indicators (paper V).

SCIENTIFIC BASIS

All in all, the papers included in this thesis
deal with various aspects of river basin man-
agement, drawing upon previous research on,
e.g., the role and use of information in deci-
sion and policy making, and the implementa-
tion of EU environmental policy. In this
chapter, a few selected models for river basin
management are presented and a broad con-
ceptual frame for the thesis is outlined. Fur-
ther, brief descriptions and motivations of
models, frameworks and theories underlying
the specific papers included in the thesis are
given as well.

Models for river basin management

There exists quite a lot of literature on mod-
els and approaches for river basin manage-
ment (e.g. Lundqvist et al. 1985b; Barrow
1998; Milich and Varady 1999; Mostert 1999;
Jaspers  2003). Some of the literature
concerning river basin management is based
on theoretical assumptions on how “optimal”
river basin management should be designed,
while other literature give account of success-
ful approaches used in the “real world”. An
example of the latter is, for instance, the de-
scription and promotion of the French sys-
tem for river basin management (Gustafsson
1989; Castensson and Gustafsson 1993;
Gustafsson 1999).

3 In paper 1V, the term “Baltic Sea Region” is actually
not used. Instead the area is referred to as the “Baltic
Sea Drainage Basin”; thus, a strict hydrological
definition has been used to denote the borders of the
region. However, for simplicity and for avoiding
confusion, the term “Baltic Sea Region” (used in paper
II) has been used exclusively throughout the thesis
summary. There is no strict definition of the BSR, but
in essence it may be regarded as referring to the Baltic
countries (Estonia, Latvia, and Lithuania), the Nordic
countries (Denmark, Finland, Norway, and Sweden),
northern ~ Germany,  Poland, and  Russia’s
Northwestern region.

A more conceptual model describing impor-
tant principles for river basin management
has been outlined by Mostert et al. (1999)
(Fig. 1). They distinguish four different levels
of river basin management: znstitutional struc-
ture, operational management, planning and analyti-
cal support. The institutional structure sets the
frame for the overall management, under
which the three other principles - operational
management, planning and analytical support
— are present. “Institutions”, “institutional
arrangements” or “institutional structures”
may be defined in different ways (e.g. Os-
trom 1990; Eggertsson 1996; Young 2002).
Mostert et al. (1999) use ideas from Ostrom
(1990), and distinguish between three levels
of institutional structures: operational rules,
collective choice rules and constitutional
rules. Constitutional rules deal with the or-
ganisational structure for river basin man-
agement and the allocation of tasks and
competencies. According to Mostert et al.
(1999) there are broadly speaking three dif-
ferent organisational models for river basin
management. In the Ahydrological model, the
structure is based strictly on river basin
boundaries, and the management is more or
less the sole responsibility of a single river
basin authority. In the administrative model,
water management is not based on
hydrological boundaries, but is in the hands
of, e.g., counties and municipalities. Finally,
the coordinated model is somewhat of a mixture
of the hydrological and administrative
models.

/ Institutional frameworb

Planning [« Anal
y_

tical
support

Operational P
kmanagement

River basins
and their uses

Figure 1. Principles for river basin manage-
ment (after Mostert et al. 1999).
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In this model, there is no river basin
authority,  but  instead river  basin
commissions have been established, having a
coordinating task and functioning as
platforms for cooperation between different
types of actors in a river basin. Moving on to
the other levels of river basin management
outlined by Mostert et al. (1999), operational
management is the only element that affects
river basins directly. It may, for instance,
comprise river regulation, construction and
operation of water supply infrastructure,
monitoring, issuing of permits, collecting
charges, providing information to the public,
and staff training. The operational manage-
ment should, in turn, be supported by the
planning level. Ideally, the planning process
should assess the current situation, the de-
sired situation, the gap between the two, and
measures to bridge the gap. There are differ-
ent kinds of plans, some are more strategic,
while others are more operational. In general,
the number of plans should be limited to
avoid problems related to coordination and
reduced transparency. Lastly, there is a need
for analytical support. This refers to the de-
velopment of tools, which may help in as-
sessing the present situation and in develop-
ing and evaluating solutions. In general, ana-
Iytical support can be divided into support
for operational management, and support for
strategic policy making and planning.

A particular challenge for river basin man-
agement is connected to the fact that many
river basins are international or transbound-
ary’ and there is, thus, a need for states to
cooperate and manage these basins jointly. In
total, there are around 261 international river
basins, covering almost half of the world’s
total land surface, of which 71 are found in
Europe (Wolf et al. 1999). Savenije and van
der Zaag (2000) have proposed to use the
metaphor of a classical temple for the sharing
and management of international water re-
sources (Fig. 2). In their model, IWRM is the
foundation and the sharing of water re-

4 In this thesis, the word “international” has been used
interchangeably with the word “transboundary”. Thus,
“international river basin” means the same thing as
“transboundary river basin”.

sources the roof of the temple. There are
three pillars, one political, one technical and
one Institutional, representing the necessary
elements for sharing and management of in-
ternational water resources. The political pil-
lar is needed to provide an enabling envi-
ronment, creating opportunities for interna-
tional cooperation and planning. The legal-
institutional pillar comprises institutions and
legal instruments developed at the national
and international level. Within the frames of
this pillar, the establishment of river basin
organisations is of key concern. The authors
argue that there is a need to establish two
types of organisations, one regulatory (at the
policy level) and one developmental (at the im-
plementation level). For instance, a joint wa-
ter commission may be established as the
main policy body, and a river basin authority
may be formed with responsibilities to exe-
cute, operate, and manage specific issues. Fi-
nally, the technical or operational pillar must
be present, allowing the broader concepts to
be translated into operational measures and
actions. This pillar is regarded as central for
the success of the management of
international river basins; if any of the outer
pillars is weak or damaged, the technical pillar
may bear most of the load.

SHARING INTERNA-
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Figure 2. The classical temple as a model
for the sharing of international water re-
sources (from Savenije and van der Zaag

2000).
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Conceptual frame for the thesis

To sketch a broad conceptual frame for the
thesis, Mostert et al.’s (1999) four principles
for river basin management and Savenije and
van der Zaag’s (2000) classical temple have
been used as a basis.

By listing Mostert et al.’s (1999) four princi-
ples for river basin management for struc-
turing the content of the thesis, it can be seen
that all principles are covered, although to a
varying degree (Table 2). In Figure 3, an at-
tempt has been made to visualise the con-
ceptual frame, describing the main elements
of the thesis. The two largest boxes represent
the very outer boundaries for the thesis,
IWRM and river basin management. As can
be seen in the figure, river basin management
is for all papers except one (paper I), consid-
ered within the context of the EU WFD. All
papers deal in some respect with institutional
arrangements for river basin management. In
fact, in some of the papers (II-IV) a main
objective was to specifically examine and
evaluate institutional arrangements for river
basin management as such. The three other
principles for river basin management
presented by Mostert et al. (1999) are also
present in the figure. Below the principles,
the specific focus has been indicated, and
models, frameworks or theories applied to
conduct the studies are listed in parentheses.

Table 2. Principles for river basin manage-
ment (adopted from Mostert et al. 1999) in-
cluded in the thesis. An attempt has been
made to reflect to which degree each princi-
ple is covered. “X” means that the principle
is covered to some extent, while “XXX”
means that the principle is quite extensively
covered.,

Aspects of | Covered in | Paper

river basin | thesis

management

Institutional XXX Papers  (I), II-
arrangements IV, (V)
Operational X Paper 1
management

Planning XX Papers I-1IV
Analytical sup- XX Papers IV-V
port

Finally, the lines connecting the different
principles with the papers show the thematic
content of each paper and the papers’
relation to each other.

Short accounts, explaining the rationale be-
hind the specific papers included in the the-
sis, along with brief descriptions of applied
models, frameworks and theories are given
below.

Information for international river basin
management

River basin management, or for that matter,
all planning and policy-making, require ade-
quate and understandable information (Dinar
1998; Naft 1999). While this statement is
valid for all types of water resources, it might
be of special importance for river basins
shared by several countries. As stressed by
Savenije and van der Zaag (2000), a common
way for states to cooperate around interna-
tional water resources is to establish river ba-
sin institutions or transboundary water re-
gimes’, where the formal cooperating body
often is some sort of joint water commission.
In many cases, one of the most important
functions of such commissions are informa-
tion related activities, such as monitoring of
water quality and quantity, standardisation of
data collection and sharing of relevant data
(Savenije and van der Zaag 2000; Enderlein
2001). Closely related to these functions are
the development of information needs and
strategies for information collection, storage,
analysis and use (information management).
Few studies have, however, critically exam-
ined such needs and strategies.

5> There are various definitions of transboundary or
international regimes. In a broad sense an international
regime may be defined as “sets of implicit or explicit
principles, norms, rules and decision-making
procedures around which actors’ expectations
converge in a given area of international relations
(Krasner 1983). In this thesis, however, the
conception of an international regime is narrower, and
may be described as “a specific form of international
institution, in which states actively and consciously
bend their behaviour toward the attainment of a
collective purpose” (Conca 1996).
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Figure 3. Conceptual frame of the thesis, depicting the included papers’ thematic focus as well

as their relations to each other.

Models for understanding the collection and
use of information in international river basin
management

For understanding the collection and use of
information in international river basin man-
agement, a wide array of frameworks or
models may be used. Somewhat simplified,
one can say that there is one type of model
which focuses upon the management of and
connections between different types of in-
formation. An example of such a model is
the DPSIR (Driving forces, Pressure, Status,
Impact, Response) framework. The DPSIR
framework builds originally upon a state of
environment reporting model developed by
the Organisation for Economic Cooperation
and Development (OECD), which in the last
decade has become increasingly popular to
use for the management and assessment of
environmental information (UNEP/CEU
1997; EEA 1999; Harremoés and Turner
2001; Lorenz et al. 2001). The framework
assumes that there are interrelated links be-

tween social, economic and environmental
systems, such as (EEA 1999):

e Driving forces (D) of environmental
change (e.g. economic activity, trans-

port);
e DPressures (P) on the environment (e.g.
discharges of waste water);

e State (S) of the environment (e.g. wa-
ter quality in rivers and lakes);

e Impacts (I) on population, economy,
ecosystems (e.g. water unsuitable for
drinking, biodiversity loss); and

e Responses (R) of the society (e.g. river
basin protection).

Another type of model focuses primarily
upon the transformation of data into infor-
mation, which may be used by policy and
decision makers. These models are, hence,
concerned with producing and communicat-
ing the “right” information to information
users. An example of such a model is the In-
formation Cycle model, suggested by
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Timmerman et al. (2000) and the United Na-
tions Economic Commission for Europe
(UN ECE 1996) for facilitating policy and
decision making on water issues. The model
describes the essential steps in the continu-
ously ongoing process of information pro-
duction (and use), starting with definition of
information needs and strategies, followed by
data collection and analysis, which finally
leads to information utilisation for water
policy and decision making. One main objec-
tive of the Information Cycle model is to fa-
cilitate the dialogue between information
producers, such as experts and scientists, and
users, such as policy and decision makers.
Based on experience, Timmerman et al
(2000) claim that defining the information
needs is often the most difficult, but yet,
most important step in the cycle. Ideally, in-
formation users should identify information
needs in cooperation with information pro-
ducers.

River basin management and the WFD

To quite a large degree, this thesis deals with
examining the implementation level of the
WED with regard to the establishment and
management of RBDs. By doing this, the
thesis places itself, at least partly, in a tradi-
tion of implementation research (e.g. Werner
2004). Earlier research on implementation of
EU environmental policy has shown that the
implementation of EU environmental policy
in Member States varies quite substantially
(Hanf and Jansen 1998; Jordan 2005). Ac-
cording to Knill & Lenschow (2000), a wid-
ening “implementation gap” has been ob-
served in the implementation of EU envi-
ronmental policy. In response to this, the
European Community has tried to improve
the implementation record by changing its
policy making, from technocratic, interven-
tionist and top-down into more self-regulat-
ing, participatory and voluntary. The idea is
that a more flexible system may facilitate the
decision making process, as well as the sub-
sequent implementation. Additionally, by en-
couraging the involvement of the public, the
European Commission hopes that a stronger
societal support and awareness will increase
the pressure on domestic administrations to

properly implement EU policy. So far, the
chosen strategy appears not to have been as
successful as hoped for (Knill and Lenschow
2000). A possible explanation for this, sug-
gested by Knill and Lenschow (2000), is that
the traditional policy style in many Member
States is quite distinct from this new bottom-
up approach advocated by the European
Commission; thus complicating implementa-
tion.

According to Moss (2004), the policy style of
the WFD can be characterised as a combina-
tion of the “old” command-and-control and
the “new” more interactive, negotiative ap-
proach. By using this combined policy ap-
proach, along with the development of the
CIS in close cooperation with Member
States, the European Commission and others
instrumental behind the WFD hope for suc-
cessful implementation of the directive in
Member States (Moss 2004).

Assessments so far indicate, however, a
rather low transposition and implementation
level of the WFD in Member States (Moss
2004; EEB and WWF 2005; EEB and WWF
2006). EEB and WWEF (2005) note in their
survey, comprising around 16 EU Member
States, that the “quality of WFD transposi-
tion and implementation is low, giving a poor
basis for achieving [the WFD’s] environ-
mental objectives.”

Spatial fit and institutional interplay

There may be various reasons for the rela-
tively low implementation level of the WFD
in EU Member States. One possible explana-
tion, put forward by Moss (2004), may be
connected to problems of “spatial fit” and
“institutional interplay”. In short, spatial fit
refers to the overlap between the territorial
borders of political and management institu-
tions, and the biogeophysical resource to be
managed (e.g, Cano 1985; Folke et al. 1998;
Young 2002). The idea is that creating better
fit between responsible institutions and the
resource to be managed reduces spatial ex-
ternalities, which otherwise may benefit free
riders and harm others beyond the spatial
extent of the management institution. Insti-
tutional interplay, on the other hand, refers
to the idea that the success or effectiveness
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of institutions is dependent not only on their
own performance, but also to a large degree
on their interactions with other institutions
(for a more thorough description of fit and
interplay see, e.g., Young 2002). The inten-
tions and ambitions of river basin manage-
ment according to the WFD are well corre-
lated with thoughts and ideas of spatial fit
and institutional interplay. The WFD requires
that water resources should be managed ac-
cording to river basins (Article 3, WED).
Further, although coordination and coopera-
tion between water management and other
sectors are not explicitly required by the di-
rective, it is still regarded as crucial for, e.g.,
achieving the environmental objectives (e.g.
Anonymous 2003). However, few European
countries (with some exceptions such as
France, and England and Wales) have experi-
ences of organising river basin management
in such a manner. Instead, water manage-
ment has traditionally often been arranged
according to political or administrative units,
and often with a strong sectoral division be-
tween different types of water management
institutions, as well as between water man-
agement and other sectoral management
systems, such as spatial planning and agri-
culture. Hence, implementing an zntegrated
river basin management model based on hy-
drological boundaries may entail substantial
changes to countries’ administrative systems
for water management, and it may thus be
questioned if countries will actually be able
and willing to adapt and fully implement the
“requirements” of the WEFD.

International cooperation

Another aspect related to the implementation
of institutional arrangements for the estab-
lishment and management of RBDs, which
may deserve special attention, is the way the
“requirements” of the WEFD are applied and
implemented in international river basins.
This is of importance as there are around 70
international river basins in Europe (Wolf et
al. 1999); thus, the number of international
RBDs identified under the WED is probably
significant. However, as the WFD is even
more unspecific and ambiguous in its for-
mulations concerning management of inter-
national RBDs compared to national RBDs
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(cf. Table 1), there is a risk of different inter-
pretations by Member States in the imple-
mentation of the international aspects of the
directive (Grimeaud 2001). This has also
been stressed by Macrory and Turner (2002)
who point out that although the international
dimensions are more explicit in the WFD
than in other EU directives, potentially re-
quiring Member States to move towards
close cooperation in managing shared river
basins, the strict legal requirements to actu-
ally achieve joint management are weak.

Assessments of tiver basins and RBDs

A potential problem, although different in
character from that described above but nev-
ertheless related to the implementation of the
WEFD, is the lack of comprehensive assess-
ments of river basins in general, and RBDs in
particular. The FEFuropean Environment
Agency (EEA) has pioneered work on indi-
cators in Europe and continually uses indi-
cators to assess the state of the environment
(e.g. EEA 2005a;b). However, for freshwater
issues, indicators are normally presented per
country, sometimes for selected major Euro-
pean river basins but so far not for RBDs
(EEA 2000; Nixon et al. 2003). Initiatives to
overcome these problems have however
been initiated. The most ambitious one is the
Water Information System for Europe
(WISE), currently under development by the
European Commission in collaboration with
the EEA, Eurostat and the Joint Research
Centre (JRC) (EC and EEA 2003; EC 2000).
In the short term, WISE is intended to serve
as a publicly accessible portal for information
on the WED. In the long term, i.e., by 2010,
the aim is to develop an information system
that contains most of the relevant informa-
tion for water resources and management on
a Buropean scale. However, since there are
relatively few harmonised and easily compa-
rable data and information currently available
for the RBDs - although it is hoped that
these will emerge under the WISE initiative -
there may be a need for making initial indi-
cator-based assessments, supporting strategic
policy and decision making.
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METHODS AND MATERIALS

For conducting the studies in this thesis, a
variety of research methods have been ap-
plied, combining both quantitative and
qualitative data.

Social science, and qualitative research in
particular, have often been criticised for be-
ing subjective and unscientific (Kvale 1997).
This criticism has its roots in the views on
science. One school of thought, commonly
referred to as “positivism”, traditionally re-
jects qualitative research as science. Accord-
ing to a positivistic view, there is a value-free
objective reality, in which objects and phe-
nomena occur even without human knowl-
edge about them. Scientific facts should be
objective, quantified and the research arriving
at the facts should be freed from human in-
fluence (Patel and Davidsson 1994). Thus,
acknowledgment of this view makes it practi-
cally impossible to consider, for example,
qualitative interviews as science. However,
positivism has been criticized for not being
able to keep to its own requirements on ob-
jectivity. Closer examination of the ways in
which “objective facts” are reached often
reveals a range of theoretical assumptions, of
intersubjective character, built-in to the ob-
servation procedures. An opposite view to
positivism is often referred to as “hermeneu-
tics” or “relativism”. According to this
school of thought, there is no such thing as
objective reality; instead, all knowledge is
subjective. Knowledge is gained through in-
terpretation and understanding of the human
reality. These interpretations are highly influ-
enced by the environments, such as the soci-
ety and the culture, in which they are per-
ceived. Thus, the researcher is a part of the
reality being studied (Kvale 1997).

In this thesis, environmental or water related
issues are seen mainly as subjective problems,
to a large degree social constructs, shaped by
peoples’ perceptions about what a problem
is. Thus, the studies are inevitably coloured
by the investigator’s views and perceptions.
Consequently, there are often no absolutely
“true” answers to the questions posed. This
does not mean, however, that aspects related
to the scientific quality of the studies have
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been ignored. On the contrary, the methods
for data collection and analysis were carefully
chosen and the validity and reliability of the
studies were seriously dealt with.

One common feature of many of the studies
included in the thesis (in particular papers 1
and II) is that they apply case study method-
ology or elements thereof (see e.g. Yin 1994;
Stake 1995). According to Yin (1994), a case
study is an empirical inquiry that:

e Investigates a contemporary
phenomenon within its real-life con-
text, especially when

e The boundaries between phenomenon
and context are not clearly evident

Another typical characteristic of a case study
is that it normally relies on multiple sources
of evidence, quantitative as well as qualitative
(Yin 1994).

In general, data for the studies included in
the thesis were collected through semi-
structured interviews; documents, such as
treaties, legislation, planning documents and
reports; questionnaires; and publicly available
spatial and statistical databases. The collected
material was analysed and interpreted by the
use of ad hoc meaning generation (Kvale
1997) through, e.g., coding and qualitative
interpretation; pattern-matching (Yin 1994);
Geographical Information Systems (GIS);
and summary statistics. An overview of the
methods used for data collection and analysis
is presented in Table 3. Full references to the
data and material used in the studies can be
found in Appendix A.

Selection of study objects

The geographical boundary of this thesis is
Europe, or more specifically, Member States
and Candidate Countries of the EU, includ-
ing river basins extending beyond the borders
of the EU (Fig. 4). Norway is included as
well, as the country aims to implement the
WED. Thus, the whole territory of the EU
(including Candidate Countries and Norway)
was covered with the following exceptions: 1)
Turkey was not included because the dataset
on river basins used in the analysis did not
cover Turkey, and 2) Italy, Greece and
Croatia were not included as neither RBDs
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Table 3. Overview of methods used for data collection and analysis.

Paper | Aim Study ob- | Method for data collection | Main method for data
jects / collected data analysis
I Provide knowledge on Water com- Semi-structured interviews, Ad hoc meaning genera-
and examine differ- missions for documents (treaties, reports tion (coding into catego-
ences and similarities of | Lake Neus- and Internet material) ries and qualitative inter-
information manage- iedl, Lake pretation)
ment in transboundary | Constance
water regimes and Elbe
River
1I Examine institutional Estonia, Presentations held at TRA- Pattern-matching (empiri-
arrangements for im- Finland, BANT workshop 13-14 Feb- | cal evidence is compared
plementing river basin Germany, ruary 2006, documents (legis- | to theories of spatial fit
management according | Latvia, lation, planning documents, and institutional interplay,
to the WEFD, with spe- | Lithuania, reports, Internet material, sci- | Article 3 of WFD and the
cial reference to spatial | Poland and entific articles), semi-struc- French water manage-
planning Sweden tured interviews ment model). Ad hoc
meaning generation
(mainly qualitative inter-
pretation).
IIT and | Determine the number | RBDs in EU Questionnaire, documents Use of GIS to combine
v and geographical extent | Member (official reports and web pages | data to delineate RBD
of international RBDs States, Candi- | presenting established RBDs), | borders and create a RBD
established under the date Coun- spatial datasets of river basins | dataset. Summary statis-
WFD tries and and international boundaries tics.
Norway
111 Examine plans and RBDs in EU Questionnaire, documents Use of GIS to derive
ambitions for coopera- | Member (treaties, official reports) summary statistics.
tion in international States, Candi-
RBDs date Coun-
tries and
Norway
v Elucidate possible con- | International | Documents (treaties, reports, | Derivation and quantita-
nections between coop- | river basins Internet material); question- tive assessment of indi-
eration and water qual- | larger than naire; spatial datasets of cators. Linking coopera-
ity (primarily with re- 6000 km? in RBDs, river basins, population | tion and water quality
spect to eutrophication) | the BSR and land cover; water quality indicators by simple plot-
in international river monitoring data ting.
basins
\Y Characterise and rank RBDsin EU | Spatial datasets of RBDs, river | Derivation and quantita-
the newly established Member basins, population and land tive assessment of char-
RBDs using a limited States, Candi- | cover; water quantity and acteristics and indicators.
set of identical indica- date Coun- quality monitoring data Relative rankings of the
tors tries and RBDs.
Norway
nor competent authorities had been BSR. The explanation for this variation is

established as of 30 June 2005. This wide
geographical perspective is either fully or
partly in focus in papers I1I-V.

The other studies in the thesis are, at least
geographically, more restricted. However,
when these study objects are compared to
each other it becomes evident that the geo-
graphic and thematic focuses vary, although
there is a slight geographical focus on the
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that the thesis has been formed under the
scope of different projects, with slightly dif-
ferent geographic and thematic focuses. In
general, the author of the thesis had limited
opportunity to influence the initial selection
of study objects; however, within the “given
frames”, there has been considerable scope
for shaping each study. When the specific
study objects are described below, the main
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Figure 4. Geographical coverage of the thesis.

selection criteria will be explained. It should
however be stressed that sometimes these
criteria have been set by the author and
sometimes by the projects under which the
studies were carried out.

For examining the information management
of formal transboundary water regimes (pa-
per I), three case study regions were selected;
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namely the basins for LLake Neusiedl (shared
between Austria (85%) and Hungary (15%)),
Lake Constance (shared between Switzerland
incl. Liechtenstein (50%), Germany (28%),
Austria (21%) and Italy (0,4%)) and Elbe
River (shared between Germany (65%),
Czech Republic (34%), Austria (0,6%) and
Poland (0,2%)). The study focused on the
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agreements set up by countries to cooperate
in water management issues, and — in par-
ticular - the information related activities of
the water commissions, established to fulfil
the agreements. The selection’ of case re-
gions was made in year 2000, under the
preparation of the application for the re-
search project “Integrated Strategies for the
Management of Transboundary Waters on
the Eastern European Fringe — the Pilot
Study of the Lake Peipsi basin” (MANTRA-
East). One initial aim in the selection of case
regions was to choose lakes before rivers, as
the main study object of the MANTRA-East
project was Lake Peipsi, shared between Es-
tonia and Russia. However, this idea was
partly abandoned when it was realised that
there were not enough lakes in Europe that:
1) had significant environmental problems,
and 2) were at the same time transboundary.
Consequently, also rivers were included in
the selection. Another selection criterion was
that the transboundary water resource should
be shared by at least one EU Member State
and one Candidate Country and/or country
outside the EU.

Paper II examined institutional arrangements
for implementing river basin management
according to the WFD by comparing the
situation in Estonia, Finland, Germany, Lat-
via, Lithuania, Poland and Sweden. A deep-
ened analysis, for more specifically examining
the institutional interplay between water
management and other sectors, not tradition-
ally involved in water management, was also
included in the paper. This analysis was re-
stricted to deal with connections between
river basin management, as introduced by the
WED, on the one hand, and land use/spatial
planning7 on the other hand. Although

¢ In total, eight case study regions were selected for
examining the role and use of information in
transboundary river basin management. The results
from all eight case studies have been reported in
Langaas (2002).

7 real

In Europe, there exist ambiguous
understanding of “spatial planning”. In fact, in some
European countries the term does not exist, but
instead this type of planning is referred to as “land use
planning”, “regional planning” or “physical
planning”. Instead of using a range of concepts, which
may be confusing, the term “spatial planning” has

no
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coordination and cooperation between these
two sectors are not specifically “required” by
the WED, it is implicitly needed for, e.g., re-
ducing nutrient leakage from agriculture and
rehabilitating physically exploited rivers and
floodplains. This “interplay” is, thus, consid-
ered as being of vital importance for achiev-
ing the objectives of the WFD (Anonymous
2003; Moss 2004; Pahl-Wostl et al. 2005). For
this purpose, Latvia and Lithuania were taken
as examples. In the same way as for paper I,
the selection of study objects (in this case,
countries) included in the study was steered
by an outside project, the Interreg II1IB pro-
ject “Transnational River Basin Districts on
the Eastern Side of the Baltic Sea Network”
(TRABANT), which has the BSR as geo-
graphic focus. As the study deals with evalu-
ating the implementation of Article 3 of the
WED, the study was restricted to only en-
compass EU Member States in the BSR with
the exception of Denmark.

Paper III (and IV) had the aim to determine
the number and geographical extent of inter-
national RBDs established under the WFD
and to examine plans and ambitions for co-
operation, and paper V characterised and
ranked the newly established RBDs using a
limited set of identical indicators. For per-
forming these studies #/ RBDs in EU Mem-
ber States and Candidate Countries, and
Norway, were targeted and included in the
analyses.

In paper 1V, possible connections between
the degree of international cooperation and
water quality - primarily with respect to eu-
trophication - were elucidated by assessing a
number of indicators, related both to coop-
eration and water quality, in the main 14 in-
ternational river basins in the BSR. The BSR
was chosen because it is an interesting het-

mainly been used throughout this thesis. According to
the European Commission “spatial planning” refers to
“the methods used largely by the public sector to
influence the future distribution of activities in space.
It is undertaken with the aims of creating a more
rational territorial organisation of land uses and the
linkages between them, to balance demands for
development with the need to protect the
environment, and to achieve social and economic
objectives” (EC 1997).
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erogeneous region, characterized by different
political, socio-economic, and environmental
situations of both countries and river basins.
All international river basins larger than 6000
km? within the region were included in the
study.

Data collection and analysis

Qualitative studies

The material for paper I was collected using
several data collection techniques. A large
part of the material was collected through
semi-structured interviews, performed in Oc-
tober 2001 — January 2002. In total, 19 per-
sons involved in the work of the water com-
missions for Lake Neusiedl, Lake Constance
and Elbe River were interviewed. These per-
sons can be roughly divided into two groups.
The first group of interviewees was commis-
sion delegates, i.e., decision makers in the
commissions. The other group of interview-
ees were consulting experts, i.e., information
providers, often members of commissions’
working groups. Representatives from all
countries involved in the cooperations were
interviewed. Before the interviews, the inter-
viewees received a document briefly de-
scribing the outline of the study and the main
questions to be discussed during the inter-
view. The interviews, which could be classi-
fied as focused interviews allowing open-
ended questions (Yin 1994), were either per-
formed as face-to-face interviews with one or
two persons at a time or as questionnaires
sent to persons concerned, followed by
phone interviews. Fach interview, lasting
between 30 to 90 minutes, was recorded and
transcribed. Because of the semi-structured
nature of the interviews, the questions dis-
cussed on each occasion were not identical.
However, some major questions were
brought up at each interview. Besides the
material from the interviews, other sources of
information, such as treaty texts, reports,
meeting minutes and Internet material were
also collected. For guiding the data collection
and analysis, the Information Cycle model
(see Scientific basis) was used for under-
standing Jow information is managed in
transboundary water regimes, while the
DPSIR framework (see Scientific basis) was
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used to address questions related to what type
of data and information is needed and what
type of data and information is collected. In
practice, the collected data was analysed ad
hoec (Kvale 1997), i.e., different analysing tech-
niques were used, and the material was re-
lated to the following categories:

e Information needs and strategies;
e Data collection and analysis;

e Information use.

The data was coded according to specific
classes when applicable, while in other cases;
the transcribed interview material was con-
densed into shorter sentences (qualitative in-
terpretation). For each case, a case study re-
port was written (Nilsson 2002a; Nilsson
2002b; Nilsson 2002c). With the case study
reports as a basis, the material was analysed
further. The results of the case study reports
were compared, and analytical generalisations
of the information management in trans-
boundary water regimes were made, on the
basis of the observed similarities of the re-
gimes.

For examining institutional arrangements for
implementing river basin management ac-
cording to the WFD (paper II), material pre-
sented at a workshop® with the theme “Cur-
rent spatial planning and river basin man-
agement planning according to the EU Water
Framework Directive: Conflict or synergy?
State-of-the-art around the Baltic Sea”, held
within the Interreg IIIB project TRABANT
on 13-14 February 2006 was used. When
needed, the material from the workshop was
complemented with other sources of infor-
mation, such as official documents collected
from the web pages of Ministries of Envi-
ronments and national authorities. For a
more thorough investigation of the institu-
tional interplay between water management
institutions responsible for river basin man-
agement according to the intentions of the
WFED, and spatial planning, information was
collected through a review of, e.g., legislation,
planning documents and reports, as well as
through semi-structured interviews with ex-
perts in water management and spatial plan-

8 Attended by the author.



Susanna Nilsson

TRITA LWR PhD Thesis 1030

ning at the national level. In total, six inter-
views” were performed in May — June 2006,
either face-to-face or as sent-out question-
naires. Each interview was recorded and
transcribed. The collection of information
for this part of the study followed specific
guidelines, developed within the Interreg
IIIB project TRABANT, and for each coun-
try a case study report was written (Nilsson
2006a; Veidemane and Nilsson 2006). During
the data analysis, the empirical material was
compared to Moss’ (2004) proposed theories
regarding spatial fit and institutional interplay
(see Scientific basis). Furthermore, the
French system for river basin management
was used as a reference point for comparing
and discussing various institutional arrange-
ments established under Article 3 of the
WED. A “pattern-matching logic” (Yin
1994) was thus applied for analysing the data.

RBD dataset

For conducting the analyses in papers I1I-V
there was a need for a digital dataset of the
RBDs established under the WFD. At the
time when these studies were performed, a
digital copy of the map of RBDs published
by the European Commission in December
2005 was not available. Instead, an own geo-
graphical dataset of RBDs was set up specifi-
cally for the analyses. This dataset is based on
official maps of RBDs from countries im-
plementing the WFD; that is, EU Member
States, Candidate Countries and Norway. In
the first round (paper III), information on
RBDs was collected through a questionnaire
sent out in February 2003 to representatives
of national authorities or ministries in charge
of the WFD implementation. Twelve coun-
tries replied to the questionnaire (AT, BE:
Flanders, FI, HU, LT, LV, PL, PT, RO, SE,
SI, and SK'), while eight instead provided
other information material, such as consulta-

9 It should be pointed out that the author only
performed the three interviews with Lithuanian
officials. The interviews with the three Latvian
officials were performed by Kristina Veidemane.

10 AT — Austria, BE — Belgium, CH — Switzerland, FI
— Finland, HU — Hungary, LT — Lithuania, LV —
Latvia, PL. — Poland, PT — Portugal, RO — Romania,
SE — Sweden, SI — Slovenia and SK - Slovak
Republic.
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tion papers or official proposals of RBDs
(CZ, ES, 1IE, NL, NO, UK: Northern Ire-
land, UK: England and Wales, and UK:
Scotland"). Five countries did not reply at
all; however, information was instead
collected through other contacts, e.g., other
researchers, or official web pages (DE, DK,
EE, FR, IT'%). In six cases neither a reply nor
any other information was obtained (BE:
Brussels and Wallonia, BG, CY, GR, LU,
MT?).

Since determining the number and geo-
graphical extent of international RBDs was a
major aim of papers III-IV, the delineation
of international districts was given consider-
able attention in the creation of the RBD
dataset. As mentioned in the introduction,
the WEFD requires that international river ba-
sins are assigned to international RBDs.
However, the WEFD does not define an intet-
national district, but instead this is up to each
Member State to decide. Rather than using
Member States’ own definitions of interna-
tional RBDs, which may vary due to different
interpretations of the WFD text, an own
definition was drawn up. An “international
RBD” was defined as “an RBD where at least
one river basin in the district covers the tet-
ritory of more than one country”. In practice,
all districts with at least one river basin where
more than 500 km? or 3% of the basin area
covered the territory of more than one
country were considered as international dis-
tricts.

The RBD dataset, in the form of a GIS data
layer, was created by combining a dataset in
the scale 1:1 million on catchments draining
into the sea, provided by the EU scientific
and technical research laboratory the JRC
(JRC 2003), with a dataset on international
boundaries (ESRI 2005). By using the col-
lected analogue map material on official
RBDs from each country as reference mate-

11 CZ — Czech Republic, ES — Spain, IE — Ireland, NL.
— The Netherlands, NO — Norway and UK — United
Kingdom.

12 DE — Germany, DK — Denmark, EE — Estonia, FR
— France and IT — Italy.

13 BE — Belgium, BG — Bulgaria, CY — Cyprus, GR —
Greece, LU — Luxemburg and MT — Malta.
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rial, river basins belonging to one district
were selected and unified into one polygon.
Although the WFD requires that groundwa-
ter and coastal waters also should be identi-
fied and assigned to RBDs, this information
was not incorporated in the dataset due to
lack of data. For international RBDs shared
between Member States and/or Candidate
Countries information from the countries
concerned was combined for delineating the
botders of the district. When an RBD con-
tained one or more river basins extending
outside the territories of the EU, the borders
of the river basin(s) were used as borders for
the RBD. Thus, in the creation of the RBD
dataset, river basin borders - rather than
country boundaries - were used as borders
for the RBDs. By using this logic, some RBD
borders may deviate from officially desig-
nated borders.

As the first data collection effort took place
in February — June 2003, before the final es-
tablishment of RBDs, much of the provided
information was preliminary. Therefore, it
was decided to update the input data for the
RBD dataset with new information as of
June 2005 (paper IV). This updated informa-
tion consisted of official maps of RBDs col-
lected from web pages or provided by infor-
mants well acquainted with the country’s im-
plementation of the WFD.

Studies based on the RBD dataset

When ready, the RBD dataset could be used
for analyses. In papers III and IV, the dataset
was used to determine the number and geo-
graphical extent of international RBDs.

In paper 111, the dataset was also used to de-
rive summary statistics for examining plans
and ambitions for cooperation on interna-
tional RBDs. This information was collected
through the questionnaire sent out in Febru-
ary 2003 and the information from the replies
was attached to the RBD dataset as attribute
information. Countries were asked to provide
information about the presence of interna-
tional water commissions and plans or ambi-
tions for the RBMPs, which are to be pro-
duced under the WED. In asking for this in-
formation, it was assumed that an interna-
tional RBD (or, rather, river basin) with an
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established international water commission
and/or plans for coordinating a joint RBMP
for the whole basin/district is more positively
inclined towards cooperation for imple-
menting the WEFD than an RBD without a
commission and/or plans for coordinating a
joint RBMP. Thus, the information was con-
sidered as an indicator on the plans and am-
bitions for cooperation on international
RBDs. When no answers to the question-
naires were obtained, information about the
presence of water commissions was collected
through other channels, such as the Interna-
tional Freshwater Treaties Database (Oregon
State University 2002) and web pages of
ministries and national authorities.

In paper IV, the RBD dataset was used to
identify international RBDs and river basins
larger than 6000 km® in the BSR. The 14
identified river basins were then used for ex-
ploring international river basin management
under the WFD more thoroughly. In view of
the dynamics and the continuous develop-
ments in connection with the implementation
of the WFD, 1 July 2005 was used a bench-
mark for the study. For performing the study,
a framework of analysis was developed (Fig.
5). This framework tries to connect degree of
cooperation with water quality - in this study
mainly restricted to eutrophication - in inter-
national river basins in the BSR. The adopted
approach can be regarded as a simpler suc-
cessor to Wolf et al.’s (2003) empirical work
on identifying international river basins at
risk; the use of water quality indexes by, e.g.,
Canadian authorities (CCME 2001), as a
means of effective communication of water
quality information to policy makers and the
public; and the development of a Water In-
stitution Health Index (Dinar and Saleth
2005). The analysis was performed in a two-
step process; focusing firstly, on indicators of
relevance for international cooperation, and,
secondly, on indicators influencing or de-
scribing water quality. The selection of indi-
cators of cooperation was based on Savenije
and van der Zaag’s (2000) classical temple
(Fig. 2), literature on water conflict and co-
operation, the text of the WFD and guidance
documents on the implementation of the di-
rective. The selection of water quality indi-
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cators was restricted so as to primarily relate
to eutrophication. All the selected indicators
are listed and described in Table 4. After se-
lecting the indicators of cooperation, each
indicator was assessed for each river basin
according to a dichotomous scoring system,
ie., if a river basin fulfilled all conditions of
the indicator at hand, the basin received the
score 1 and if the river basin did not fulfil the
conditions of the indicator at hand, the basin
received the score 0. Lastly, the scores for
each basin were summarised to receive an
overall score for each basin, thus reflecting its
degree of cooperation. For the selected indi-
cators influencing or describing water quality,
statistics for each indicator and basin were
extracted using a GIS. The actual, real values
for each indicator were then normalised us-
ing “the percentage of range approach” (Yoe
2002), i.e. a normalised value or score for
each river basin was obtained by first calcu-
lating the range for an indicator and then di-
viding each indicator value less the minimum
by its range. To facilitate the further analysis,
all scores were multiplied by 100. With regard
to the indicator at hand, the score 0 repre-
sents the basin with “best” water quality and
the score 100 represents the basin with
“worst” water quality among those included.
Based on the normalised scores for the se-
lected indicators, two water-quality ranking
scales were constructed; one for pressure indi-

Intemational river basins in the BSDB

with

Bad water quality

/

Critical
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cators and one for sate indicators. These
ranking scales were derived by taking the
mean score for the pressure and state indi-
cators, respectively. Thus, the ranking scores
calculated for each basin reflect — relative to
the other basins in the study — the pressure
on, or the state of, water quality within the
basin.

After completing the first two steps of the
analysis, the last step was to link the indica-
tors of cooperation with the indicators influ-
encing or describing water quality. This was
done by plotting the scores of cooperation
against the water quality ranking scores.

In paper V, the RBD dataset was used to
characterise and rank the RBDs. In total,
four characteristics and four indicators were
used for this (Table 5). More specifically, two
pressure and two state indicators, related to
water quality (primarily restricted to eutro-
phication) and water quantity were included
in the analysis. Spatial and statistical data was
collected from public domain spatial data
web pages, information centres and statistical
bureaus. GIS was used to harmonise, re-pro-
ject and display all digital geographic data,
and extract statistics and summaries per
RBD. Two basic relative rankings were car-
ried out for assessing the RBDs: one in terms
of pressure placed on the water resources and
one based on the current szafe of the water

Figure 5. Frame-
work of analysis
used in paper 1V for
exploring inter-

Good water guality

national river basin
management in the
BSR. The frame-
work tries to
connect the “degree
of cooperation”
(limited to extensive
cooperation)  with
“water quality” (bad
to good  water

quality).
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Table 4. Description of indicators used in paper 1IV.

Description of cooperation indicator

Assessment

Water treaty indicator (all river basins have treaties)
Commission

All countries signatories

Water quality/WFD as specific task

Yes/no (0,33/0)
Yes/no (0,33/0)
Yes/no (0,33/0)

Shared by EU Member States

Yes/no (1/0)

Belonging to an RBD officially appointed as an international district

Yes/no (1/0)

Ambitions for producing a joint RBMP according to Article 13 WEFD

Yes/no (1/0)

GCOtt

Joint characterization according to Article 5 WFD by the publication of joint

Yes/no (1/0)

Regional/basin cooperation on water management issues

Yes/no (1/0)

Description of water quality indicator Units
Pressure indicator

Population density in the basin (from 2003) People/km?
Cultivated (arable) land in the basin (from 2000) Per cent
State indicator

Median of annual mean concentrations (for the years 2000-2004) of total nitro- | Mg/1

gen from all water quality monitoring stations within the basin

Median of annual mean concentrations (for the years 2000-2004) of total phos- Mg/l

phorus from all water quality monitoring stations within the basin

resources within the RBDs. The procedures
for obtaining the rankings are illustrated in
Table 6. For each indicator, the average of all
the RBD scores' was calculated and each
individual RBD score was then divided by
the average. This provided a number that re-
vealed the deviation of the individual RBD
score from the category average, and it is this
number that gives the RBD its rank. This
series of operations was performed to obtain
a number of indexes, namely a population
density index, a water availability index and a
cultivated land index (index referring to the
fact that the ranking is based on the scores’
relationship to the average). Since a higher
score means worse ranking in each of the
categories, scores for water availability were
converted from m’ per person per year to
persons per billion m’ per year. With a few
extra calculations, a nutrient concentration
index was also produced. Given that there
are four nutrient categories (Ammonium,
Nitrogen, Phosphorus and Orthophosphate)
and that a relative score could be calculated

14 Please note that “score” here is referring to real
values.
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in each category for almost all RBDs, it was
possible to take the average of these per
district to obtain a relative overall “nutrient
concentration” score for each RBD. The
same method was used to combine the water
availability —and nutrient concentration
indexes and thereby obtain an aggregated
status index. Thus, the scores from the water
availability and nutrient concentration
indexes for a given RBD were averaged to
provide its score in the aggregated status
index. The same applied when the population
density index and cultivated land index were
combined in order to obtain an aggregated
pressure index. Dividing an RBD’s score
from the aggregated pressure index by its
score in the aggregated status index gives an
idea of how much greater or smaller the
pressures within the RBD are compared to
the status of its water resources. Although
admittedly highly speculative, this also gives
an indication of how well an RBD is
managing the pressures that are being placed
on its water resources. The calculation was
named Pressure Management index and
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Table 5. RBD characteristics and indicators used in paper V.

Characteristic / indicator Type of indicator Units

Area - km?

Population - People

Population density Pressure People/km?

Average annual discharge - m?

Water availability State m?/person -
year

Nutrient (nitrogen and phosphorus) concentrations State Mg/1

Land cover - Per cent

Cultivated (arable) land Pressure Per cent

Table 6. Definitions of the procedures for obtaining the indicator and aggregated indexes used
In paper'V.

Population Density (pers/km?) for RBD,
AVG (Population Density for all RBDs)
Cultivated Land (%) for RBD,
AVG (Cultivated Land for all RBDs)

Population Density Index for RBD, =

Cultivated Land Index for RBD, =

o Water Availability (pets/m? yr) for RBD,
Water Availability Index for RBD,, =

AVG (Water Availability for all RBDs)

Nutrient concentration Index for RBD, =

Nit. (mg/]) for Phos. (mg/]) for Otthophos. (mg/]) for Ammonium (mg/]) for
RBD, N RBD, N RBD, N RBD,
AVG (Nit. for all AVG (Phos. for all AVG (Orthophos. for all AVG (Ammon. for all )
RBDs) RBDs) RBDs) RBDs)
4F

*This number depends on the available data for each RBD. For instance, for several districts in Ireland, no
total nitrogen or phosphorus data was available, so the average of only their orthophosphate and ammonium
indexes is taken.

Aggregated Status Index for RBD, = (Water Availability Index for RBD, + Water Quality Index for RBDy) =+ 2

Aggregated Pressure Index for RBD, = (Population Density Index for RBD, + Cultivated Land Index for
RBD,) + 2

Pressure Management Index for RBD, = Aggregated Pressure Index for RBD, + Aggregated Status Index for
RBD,

may be considered an attempt to suggest an wider perspective validity relates to the issue
approach to benchmark management effec- of whether a method examines what it is
tiveness. supposed to examine (Kvale 1997). Yin

(1994) describes three types of validity in re-
Validity and reliability lation to case study research. “Construct va-
Validity lidity” is connected to establishing correct

operational measures for the concepts being
studied, i.e., an investigator must be able to
demonstrate that the selected measures of an
event really manage to correctly describe that

Validity is related to the truth and the cor-
rectness of a statement. According to a posi-
tivistic view on validity, this is related to
quantifiable measurements. However, in a

20
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specific event. This type of validity may be
increased by the use of multiple sources of
evidence, by establishing a chain of evidence
and by having key informants review case
study reports. “Internal validity” is consid-
ered in explanatory or causal studies, where
an investigator wants to prove that certain
conditions lead to some other conditions.
Internal validity may be addressed by doing
pattern-matching, explanation-building and
time-series analysis. Lastly, “external validity”
deals with generalisations of the findings of a
study. For external validity of case studies, it
is relevant to talk about analytical generalisa-
tions (in contrast to sfatistical generalisation),
which means that an investigator strives to
generalise a particular set of results to some
broader theory. This type of validity may be
increased if findings may be replicated in
multiple cases.

Considering the more qualitative studies,
specifically applying case study methodology
(papers I and II), construct validity was in-
creased through the use of multiple sources
of information, combining interviews with
the collection of, e.g., treaties, legislation, re-
ports and meeting minutes. Collecting infor-
mation from multiple sources aimed at cor-
roborating the same fact or phenomenon,
through so called triangulation of data (Yin
1994; Stake 1995). One possible flaw with
these studies was that much of the written
material was only available in national lan-
guages, which in most cases were not under-
stood by the investigator. Although some of
the material was translated, the language bar-
rier was still somewhat of a limitation to the
studies. Another tactic, reducing the risk of
incorrect reporting and thus increasing con-
struct validity, was to have the interviewees
review the case study reports. This was done
for the reports for Lake Neusiedl, Lake Con-
stance, and Elbe River (paper I), and the re-
portts for Latvia and Lithuania (paper 1I). For
paper I, there is no real point in discussing
internal validity as this study can be regarded
as being primarily descriptive and explorative.
In paper II, however, theories regarding spa-
tial fit and institutional interplay in combina-
tion with the French system for river basin
management were used for comparing and
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interpreting the empirical material collected.
Thus, a “pattern-matching logic” (Yin 1994)
was applied, trying to compare the situations
in different countries with anticipated prob-
lems of spatial fit and institutional interplay;
thereby strengthening the internal validity.
Regarding external validity or the ability to
generalise the results of papers I and 11, this
is a quite tricky issue. On one hand, there has
been a clear aim to increase the external va-
lidity by, e.g., including multiple cases (three
transboundary water regimes for paper I and
seven countries for paper II), and using the
same frameworks and methods for data col-
lection and analysis. On the other hand, each
case is unique, regardless of whatever meas-
ures have been taken to make them as com-
parable as possible, and the generalisations
made should thus be handled with care. In
paper 11, it would have been possible, at least
theoretically, to examine the spatial fit be-
tween RBDs established under the WEFD and
the administrative structures set up for man-
aging these spatial units in @/ EU Member
States; thereby being able to say something
general about the implementation level of the
WEFD in the whole EU. However, in practice,
resources for doing this were not available.

For the more quantitative studies (papers I11-
IV), the same “formalised” procedures as the
ones used in papers I and II for increasing
the validity of the studies have not been ap-
plied. Nevertheless, a number of measures
were taken to ensure the validity of the per-
formed studies. For instance, collected data
and information were compared with other
data sources to ensure that the data used
were similar to other types of data reporting
on the same phenomenon. Further, in paper
IV, two water quality ranking schemes were
produced to give two alternative descriptions
of water quality in river basins, and in paper
V, data limitations and uncertainty analysis
are specifically dealt with in the discussion
part of the paper.

A general problem in examining and evalu-
ating the implementation of the WFD (espe-
cially for papers II-1V) is that it is an ongoing
process, which is constantly changing and
evolving. Thus, what is “true” today may be
incorrect tomorrow. This “durability prob-
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lem” of the findings is, clearly, a weakness of
the studies. However, it is still argued that
there is a value in performing these kinds of
studies; the results may highlight and reveal
weak or problematic issues in the implemen-
tation, which then may have a good chance
to feed into and support and improve the
further implementation process.

Reliability

The aim of reliability is to assure that, if re-
peated by another person, the study would
generate the same results as the first time
(Patel and Davidsson 1994). Hence, the goal
is to minimise the errors and biases in a
study.

For increasing the reliability, especially of pa-
pers I and II, standardised procedures for
data collection and analysis were used. For
instance, a question scheme was used to
guide the interviews in paper I, and the more
deepened studies on institutional interplay in
Latvia and Lithuania in paper II followed
specific guidelines. The reliability of the data
analysis could possibly have been enhanced
by, for instance, letting two persons code the
data in parallel and then compare the results.
Due to lack of resources this was, however,
not done. Additionally, a general aim of all
studies has been to keep descriptions of the
methods applied and the logic behind results
and conclusions as clear and transparent as
possible. In some cases, detailed descriptions
of the studies can be found in background
reports (Nilsson 2002a; Nilsson 2002b; Nils-
son 2002c; Nilsson 2006a; Nilsson 2006b;
Veidemane and Nilsson 2006), while in other
cases enough details have hopefully been
given in the papers as such.

INFORMATION MANAGEMENT IN
TRANSBOUNDARY WATER
REGIMES

Paper I examined differences and similarities
in the information management of the formal
transboundary water regimes set up for Lake
Neusiedl, Lake Constance and Elbe River.

In all the case regions, legal agreements about
cooperation in transboundary water issues
have been concluded and joint commissions
have been established. The Hungarian-Aus-
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trian water commission was established in
1956, the International Commission for the
Protection of Lake Constance (IGKB) in
1960 and the International Commission for
the Protection of the River Elbe (ICPE) has
been in existence since 1990. There are both
similarities and differences between the re-
gimes. The contracting parties are national or
regional governments and there is in general
little representation of stakeholders or other
similar groups in the commissions. The
commission delegates are not politically
elected, but are civil servants, mainly highly
qualified engineers. The resolutions of the
delegates are made by the principle of una-
nimity and are later to be approved by the
member governments. The mandates of the
commissions differ somewhat. In the Con-
stance and Elbe regimes, the focus is on
protection of the water resource and im-
provement of the water quality, while in the
Neusiedl regime the main focus is coopera-
tion on technical and economic water man-
agement issues.

Differences in information management

The study revealed differences in information
management between the transboundary
water regimes. The results indicate that of the
transboundary commissions examined, the
Elbe Commission has the most comprehen-
sive information management, followed by
the Constance Commission and, lastly, the
Commission for Neusiedl. This statement is
based on the following observations. In the
identification of information needs, Elbe was
the only commission that recognised a need
for information to stakeholders and the pub-
lic (Table 7). Further, when relating the actual
data collection performed within the frames
of the commissions to the DPSIR frame-
work, it was shown that the Elbe Commis-
sion had the most regular and systematic
collection of (D,) P, S, I and R information
(Table 8). The Elbe Commission can also be
considered to be the one, which most actively
communicates information to the public by,
e.g., regular meetings with the NGO com-
munity (Table 9). The least extensive infor-
mation management was found in the com-
mission for Neusiedl, where only S and I in-
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formation is collected regularly and few
channels are used to actively communicate
information to the public. The information
management in the Constance commission
appears to be neither as extensive as in the
Elbe commission, nor as moderate as in the
commission for Neusiedl.

There may be several reasons for the differ-
ences in information management between
the commissions. For instance, it may be that
the differences are related to factors such as
the diversity and perceived significance of
environmental issues in the basin, indirectly
influenced by, e.g., the number of inhabi-
tants, number and type of industries, and
proportion of agricultural land in the basin.
Considering the relatively high number of
users of water in the Elbe river basin, causing
pressures on the ecosystem, it may be argued
that Elbe faces a higher diversity of environ-
mental problems than Neusiedl, where the
number of uses and users is smaller. If the
range of environmental problems is large it
may be assumed that this poses higher de-
mands on management of different types of
information. Further, the many water users in
the Elbe basin may put a higher pressure on
governments, to act for providing reliable
information for decisions, compared to ba-
sins where the number of users is few. An-
other explanation for the differences may lie
in the history and mandates of the regimes.
The Elbe regime is the youngest, concluded
in 1990 in response to the severe pollution of
the river. The mandates for the commission
are the most extensive among the three cases,
comprising tasks, such as identification of
major pollution sources, coordination of
monitoring programmes, and suggestion of
remediation measures. The Constance regime
was set up in 1960 as a response to the in-
creasing phosphorus levels in the lake, and
subsequently the main task was to halt the
eutrophication of the lake. The regime for
Neusiedl, set up after World War 1II, is actu-
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ally not specifically committed to protect the
water of the lake. The main focus is rather to
make decisions on the practical solution of
technical and economic water management
issues, all along the Austrian-Hungarian bor-

der.

Similarities in information management

Although there are differences in information
management between the studied regimes,
similarities can also be distinguished. One
common feature of the commissions is that
they all are expert/technical commissions.
This has been referred to as the “techni-
cal/scientific paradigm in river basin ac-
cords” (Milich and Varady 1999). In this
paradigm, experts, often hydrologists and
engineers, are given broad authority to pri-
oritise issues to be addressed, choose tools
and targets, and determine the extent of pub-
lic involvement. According to Milich and
Varady (1999), the weakness of this paradigm
is that decisions on critical
social/environmental policy are allocated to
engineers, who are often incapable of
assessing the potential adverse effects of their
decisions. The technical/scientific paradigm
is similar to ideas put forward by other
authors. For instance, Mostert (1999) has
described the “natural science and engi-
neering perspectives on river basin manage-
ment” as two out of six possible perspectives
on international river basin management.

The technical domination of the studied
commissions is reflected in several ways. It is
shown in the information needs, which are
mainly defined with the commissions’ own
needs in mind, and in the regular data collec-
tion, which is dominated by state and impact
information, collected through monitoring of
physical, chemical and biological parameters.
Further, the paradigm is also visible in the
means for communicating information to the
public, which is mainly done through passive
channels.
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Table 7. Information needs (and uses).

Information needs (and uses) Category according to | Basin
DPSIR framework
Observe and agree upon the current status of the S, 1 Constance, Elbe, Neusiedl
lake/river
Examine to what extent problems are still present S, LR Constance, Elbe, Neusiedl
and if measures have had the intended effect
Identify causes of pollution D, P Constance, Elbe, Neusiedl (?)
Recommend preventive measures R Constance, Elbe
Discuss planned utilisation of the water resource D,P,S, IR Constance
Communicate information to the public about status D,P,S,LR Elbe
and improvements

Table 8. Types of data collected according to the DPSIR framework. “+” indicates that data is
regularly collected while “-“ indicates that data is not regularly collected.

Basin D P S I R
Neusiedl - - + + -
Constance - + + + -
Elbe ? + + + +

Table 9. Means for communicating information to interest groups and the public. “+” indicates
use of the information channel while “-“ indicates no use of the information channel.

Basin Press confer- | Technical Internet Newsletter Workshops/meetings
ence reports

Neusiedl + - - - -

Constance + + + + -

Elbe + + + - +

IMPLEMENTING INSTITUTIONAL
ARRANGEMENTS FOR RIVER
BASIN MANAGEMENT ACCORDING
TO THE WFD

Papers II and III, and to some extent paper
IV, examined institutional arrangements for
implementing river basin management ac-
cording to the intentions of the WEFD. Paper
IT focused on institutional arrangements, and
integration between water management and
spatial planning in selected countries in the
BSR, while papers III and IV addressed is-
sues related to the implementation of the
WED in international river basins.

National considerations: issues related to
spatial fit

An overview of the institutional arrange-
ments set up to meet the intentions of Article
3 of the WFD in the examined countries in
the BSR is presented in Table 10. As can be
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seen, RBDs based on river basin boundaries
have been established in all countries. Fut-
ther, some countries have chosen to break up
the RBDs into smaller units, sub-basins.

In none of the countries are the geographical
borders of the established RBDs exactly the
same as the geographical borders of the
competent authorities appointed as responsi-
ble for the management of the districts. Only
in Estonia and Sweden can the competent
authorities be regarded as — at least partly —
coincident with RBD/sub-basin borders. In
these countries, one county environmental
department (Estonia) and one county ad-
ministrative board (Sweden) have been spe-
cifically designated as competent authority
for a RBD/sub-basin, taking an overall re-
sponsibility for the whole district/basin.
These competent authorities are however still
part of “old” administrative water manage-
ment structures, and a main task for them is
actually to cooperate and coordinate with
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other environmental depart-
ments/administrative boards within the dis-
trict/basin. In Finland, the 13 regional envi-
ronmental centres have all been appointed as
competent authorities; and thus do not
match the borders of the eight established
RBDs. If there is more than one regional en-
vironmental centre in an RBD, the work
should be coordinated among the centres.
Germany has quite a complex organisation
for managing their ten RBDs and 28 sub-ba-
sins. On the federal level, the Ministry for the
Environment, Nature Conservation and Nu-
clear Safety has been appointed as competent
authority; but, because of Germany’s federal
structure the Ministry is only acting as a
“framework” organisation. The Environment
Ministries of the States (Ldnder) have been
appointed as competent authorities on the
state level. In each sub-basin, one state is
mainly responsible for coordinating the work
among all the states sharing the sub-basin.
For coordinating the work on the RBD level,
a coordination group for all states sharing an
RBD has been set up. Small countries, ie.,
Estonia®, Latvia and Lithuania appear to
have chosen the strategy of only having one
competent authority, such as the Ministry of
Environment (Estonia), the Environment,
Geology and Meteorology Agency (Latvia)
and the Environmental Protection Agency
(Lithuania), — on the national level — for all
their RBDs. In Poland, the National Water
Management Board under the Ministry of
Environment has been appointed as compe-
tent authority together with the seven re-
gional water management boards, established
already in 1991 and arranged partly according
to river basins. However, despite being
(partly) organised according to river basins,
the geographical borders of the Polish re-
gional water management boards still do not
correspond to the borders of the established
RBDs. Fig. 6 provides an attempt to illustrate
the geographical match (or mismatch) be-
tween the borders of the RBDs and the or-

15 In fact, Estonia has appointed the Ministry of
Environment as competent authority for their three
RBDs, while county environmental departments have
been appointed as competent authorities for the eight
sub-basins.
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ganisations formally appointed as responsible
for their management.

In general, the implementation of Article 3 of
the WEFD appears so far to have implied
quite limited changes to the administrative
structure of water management institutions in
the examined countries. However, some new
structures have been set up based on RBD
borders. The primary function of these new
structures appears to be to either meet the
need for coordination among water man-
agement organisations or to improve the ac-
tive involvement of stakeholders and the
public. An example of the former is the co-
ordination groups in Germany for states
sharing RBDs, which are new administrative
structures based on RBD borders. Examples
of the latter are the cooperation groups or
coordination committees/boards in Finland,
Latvia and Lithuania, which have or will be
established based on RBD borders. It
appears that it is only in Sweden that a new
administrative structure has been established,
both based on RBD botrders and with some
real decision-making powers. In Sweden, one
water delegation has been established per
RBD. Fach delegation has a maximum of
eleven members - mainly restricted to repre-
sentatives from county administrative boards
and experts from universities — and its main
tasks are to make decisions about water qual-
ity standards, programmes of measures and
RBMPs.

At a general level, the results from this study
confirm the findings of other studies which
examine the implementation of the WFD
(Moss 2004; EEB and WWZF 2005; EEB and
WWEF 20006), that the implementation level of
the directive is rather low. Countries appear
to have chosen a somewhat “minimal imple-
mentation strategy”’; establishing RBDs, but
not really making any substantial changes to
“old” administrative water management
structures. Thus, for managing RBDs consid-
erable resources will probably be spent on
coordinating the work among “old” water
management institutions. In this sense, the
chosen strategy for river basin management
may be compared to the coordinated model,
described by Mostert et al. (1999) (see Scien-
tific basis). However, it should be pointed
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Figure 6. Geographical match (or mismatch) between the RBD borders and organisations re-
sponsible for their management.

out that these findings might not hold on been suggested by Moss (2004), that the

closer examination. As the WFD implemen- WED actually has initiated a process of
tation is an ongoing process it is too eatly to change to the “old” water administrations by,
judge the results of the adopted approaches, e.g., the establishment of coordination
and it is therefore difficult to say something groups and water delegations.

about the “success” or “failure” of the im-
plementation of river basin management ac-
cording to the WFD. It may be, as has also
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National considerations: issues related to
institutional interplay

Latvia and Lithuania were chosen as case
study objects for examining the institutional
interplay between water management institu-
tions responsible for river basin management
according to the WFD, and spatial planning.
The results show that Latvia and Lithuania
may to some extent be regarded as each
other’s opposites regarding their handling of
the WEFD implementation and connections to
spatial planning. In Latvia, concrete steps
have been taken to integrate the two systems.
According to two governmental regulations,
adopted in 2004 and 2005, spatial planning at
the local and district level must incorporate
and take into consideration river basin man-
agement related issues, such as characterisa-
tion of water resources, identification of
pressures and impacts of human activities,
and listing of protected areas, in the devel-
opment of spatial plans. Thus, water man-
agement can be said to partly steer spatial
planning. How the institutional interplay will
work in practice, and which problems may
arise in the future, remain to be seen. In
Lithuania, on the other hand, no concrete
actions have yet been taken to bring the two
systems closer together. The general opinion
appears to be that such steps are not of high
priority, although the water management side
(Lithuanian EPA) sees a need for involving
municipalities for, e.g., implementing pro-
grammes of measures. Thus, so far, the im-
plementation of the WFD in Lithuania has
generated neither conflicts nor synergies
between water management and spatial plan-
ning. Whether connections between the two
systems will develop more in the future is
difficult to say; this is probably dependent
upon both the choice of strategies for devel-
opment of RBMPs and implementation of
programmes of measures, as well as on the
willingness to participate and the interest of
spatial planning.

International considerations: ambitions
and plans for cooperation

Fig. 7 shows a map of national and interna-
tional RBDs in Europe. According to the
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created RBD dataset, the total number of
RBDs is 105. Thirty-five or 33% of these are
classified as international districts'®. Area-
wise, the international districts constitute
70% of the total area of the districts. Twenty-
two or 63% of the international districts are
shared between Member States and/or Can-
didate Countries, while 13 or 37% of the
districts are shared with countries outside the
EU or outside Candidate Countries. A ma-
jority of the international districts is shared
by two countries (63%), but there are also
districts shared by three (14%), four (14%),
or five or more countries (9%). Based on
these findings, it is thereby quite clear that
for fulfilling the intentions of the WEFD re-
garding management according to river ba-
sins, this should imply some sort of znterna-
tional management. Savenije and van der Zaag
(2000) argue that management of interna-
tional or transboundary river basins requires
a common legal framework and one may,
thus, discuss whether or not the WED alone
will be able to serve as this common frame-
work and enforce joint international man-
agement. The directive addresses interna-
tional river basins in, e.g., the designation of
RBDs, where it requires international river
basins to be assigned to international RBDs
(cf. Table 1). On the other hand, the directive
is less strict and more ambiguous in its de-
mands for international RBDs compared to
its demands for national districts (Macrory
and Turner 2002). Rather than strictly enforc-
ing international management, the directive
serves as an incentive for joint management.
However, how extensive this joint manage-

16 Tt should however be stressed that the figures on
total number of RBDs and portion of international
districts presented here probably not are the same as
the official figures today. There are several reasons for
this. Firstly, some countries had not finally settled on
their RBDs by June 2005, which was used as a
benchmatk for the creation of the dataset. Secondly,
some countries have continued to reorganise their
water management institutions, changing also the
borders of RBDs. Thirdly, the number of international
RBDs is dependent upon how international RBDs are
defined and accounted for. As there is no legal/official
definition of international RBDs, EU Member States
and the European Commission sometimes use other
definitions than the one used in this thesis.
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ment ultimately will be depends upon the
willingness and resources of the countries
involved.

As regards the actual plans and ambitions for
cooperation on international RBDs the situa-
tion is quite complex. In international RBDs
shared between Member States and/or Can-
didate Countries, there exist international
water commissions in little more than half of
the districts (Fig. 8). In RBDs shared with
countries outside the EU (or outside Candi-
date Countries) there exist international water
commissions in nearly 40% of the districts.
In international RBDs shared between Mem-
ber States and/or Candidate Countries, there
are plans or ambitions for coordinating a
joint RBMP'" in little more than half of the
cases, whereas in the remaining districts the
strategies for the RBMPs have not yet been
settled. This is quite opposite to the RBDs
shared with countries outside the EU, where
RBMPs, only for their own part of the dis-
trict, will be produced in nearly 50% of the
districts. Only in two of the RBDs shared
with countries outside the EU (Danube and
Rhine) are there plans for coordinating joint
RBMPs; however, in five of the districts no
decisions have yet been taken about RBMPs.
In general, large RBDs in western and central
Europe appear to be “most cooperative”. In
these cases there exist water commissions
that intend to coordinate joint RBMPs for
the districts. RBDs located on the eastern
border of the EU appear to be “least coop-
erative”. Although joint commissions exist in
some of these districts, little effort will
probably be placed upon coordinating joint
RBMPs. Based on these results; the intention
of the WED, that all waters in the community
should be managed according to (strictly)
hydrological rather than political borders,
appears a bit unrealistic.

17 Tt should be pointed out that producing or
coordinating a joint RBMP (probably) not will replace
the production of a national plan for the part of the
district falling within the specific country’s territory.
Thus, in essence, national RBMPs will be produced,
and then, in some cases, there are also decisions or
plans for coordinating and publishing a joint RBMP
for the whole international district.
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SUPPORTING STRATEGIC POLICY
MAKING IN RELATION TO WFD
IMPLEMENTATION

In papers IV and V quite a substantial
amount of empirical material was collected
on cooperation and water quality in interna-
tional river basins in the BSR (paper IV), and
water quantity and quality, and pressures in
all the established RBDs (paper V). Based on
the compiled information, a few general as-
sessments were made. The aim of the as-
sessments was both to come up with possible
suggestions and approaches for simple - but
yet robust - models for benchmarking, and to
directly assist and support strategic policy
making on issues related to the implementa-
tion of the WFD.

Assessment of cooperation and water
quality in the BSR

Table 11 shows the results of the assessment
of the indicators of cooperation in the 14
international river basins in the BSR. In this
assessment, river basins could obtain a score
between 0 and 6. As can be seen from Table
11, the actual overall scores obtained range
from 0.66 to 5. In all river basins water trea-
ties exist and in a majority of these basins a
commission has been established. When this
is compared with the global situation, where
only 117 of the world’s 263 international
river basins have treaties (Wolf et al. 2003),
the BSR can be regarded as a region with a
solid base for international cooperation. Five
of the river basins are shared by two or more
countries; however, only in one case, the
Oder, are all countries signatories to the
treaty. In the rest of the cases only bilateral
agreements exist. A little more than half the
treaties deal specifically with water quality or
WEFD issues. In the cases of Gauja, Lielupe
and Venta, the WFD was actually the main
reason for setting up treaties. The treaties not
specifically devoted to water quality issues are
generally quite old, and may focus on issues
related to, e.g., hydropower or navigation.
However, there are examples of treaties, such
as the one for Torne River originally set up in
1971 to deal with issues connected with hy-
draulic engineering and fishing, that are now
updated because of, among other things, the
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WFD. Nine or 64% of the river basins atre
shared with countries outside the EU. This
figure is substantially higher if compared with
the figures reported in the RBD register for
the whole of Europe where 37% of the in-
ternational RBDs are shared with countries
outside the EU. Several of the basins, in total
twelve, have been officially designated as in-
ternational districts/basins according to the
requirements of the WED. It is actually only
Kemijoki and Vuoksi, shared between
Finland and Russia, which have not been of-
ficially designated as international RBDs. In
five river basins, all shared by EU Member
States, there are officially stated plans to pro-
duce or coordinate joint RBMPs. However,
from the results of the assessment of the in-
dicator regarding joint characterization, it can
be seen that - in practice - very few joint ac-
tions have been taken so far. Only in one
case, the Oder, has joint characterization ac-
cording to Article 5 of the WFD been carried
out. The International Commission for the
Protection of the Odra River Against Pollu-
tion (ICPOAP) has coordinated the work
and has published characterization reports in
German, Polish and Czech on their home-
page. As regards the indicator describing
more informal transboundary cooperation
initiatives, it can be seen that such initiatives
are present in at least nine of the river basins.

The water quality ranking scores — with re-
gard to pressure and state indicators - for the
14 international river basins in the BSR are
presented in Table 12. Although not identi-
cal, the two alternative rankings show a simi-
lar pattern; basins with high pressure scores
generally have high state scores as well. For
instance, Oder is ranked as “worst” with re-
gard to both pressure and state.

The results from the plotting of cooperation
scores against water quality ranking scores are
presented in Fig. 9. To facilitate the inter-
pretation of the figure, two lines have been
drawn in each chart, in the middle of each
scale. The drawing of the lines resulted in
four boxes. According to this suggested divi-
sion, the lower left box is characterized by
basins with moderate-low or very low water
quality ranking scores (<50), and at the same
time relatively low cooperation scores (<3).
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Thus, these basins may not have very well
developed cooperation. On the other hand,
at least for the basins with very low water
quality ranking scores, there may not have
been a need for such cooperation to develop
since the water related problems, at least with
regard to water quality (eutrophication), are
relatively small. The lower right box encom-
passes river basins with moderate-low or very
low water quality ranking scores (<50), but
high cooperation scores (>4). It may be in-
teresting to note that the Torne River has
high cooperation score and, at the same time,
very low water quality scores. One
explanation for this may be that the trigger
for cooperation in Torne River was originally
related to other water issues, e.g. fishing, than
water quality, but that this may also have
actually facilitated cooperation around the
implementation of the WFD. The upper right
box depicts river basins with both high water
quality scores (>50) and high cooperation
scores (5). The last box, in the upper left
corner, encompass the international basins in
strongest need of intensified cooperation
(scores<3) with regard to water quality
(scores>50). These basins are: Vistula,
Pregola and, at least according to the pres-
sure water quality ranking, Nemunas. Char-
acteristic for these basins is that there is no
water commission established and no multi-
lateral agreement on cooperation in exis-
tence. Further, the basins are shared by EU
Member States and countries outside the EU,
which may complicate WFD implementation.

RBD characterisation and assessment

Characterisation maps — containing informa-
tion corresponding to Table 5, along with a
map of each district — have been produced
for all RBDs. The intention is that these
maps could provide general information
about RBDs to water managers, stakeholder
groups and others interested parties.

The results from the RBD rankings are pre-
sented as a number of graduated colour maps
(Fig. 10-11). From the pressure and status
maps (Fig. 10), it is clear that there are sig-
nificant differences among Europe’s RBDs
when it comes to water quantity and quality
and pressures on water resources, and that
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Table 11. Overall assessment of cooperation in the 14 international river basins in the BSR based

on six indicators.

Int river Water treaty indicator Shared Int Ambit- | Joint | Informal | Overall
basin by EU | RBD | ions for | char- | coopera- score
Mem- joint acte- | tion ini- (0-6)
Comm- All coun- Water quality ber RBMP | risa- tiatives
ission tries sig- / WFD as States tion
(0/0.33) natories specific task
(0/0.33) (0/0.33)
Klarilven- 0 0.33 0 0 1 0 0 0 1.33
Trysilelva/
Gota River
Indalsilven 0 0.33 0 0 1 0 0 0 1.33
Torne River 0.33 0.33 0.33 1 1 1 0 1 5
Kemijoki 0.33 0.33 0 0 0 0 0 0 0.66
Vuoksi/ 0.33 0.33 0 0 0 0 0 1 1.66
Lake
Ladoga-
Neva River
Narva 0.33 0 0.33 0 1 0 0 1 2.66
River/Lake
Peipsi
Gauja 0.33 0.33 0.33 1 1 1 0 0 4
Daugava 0 0 0 0 1 0 0 1 2
Lielupe 0.33 0.33 0.33 1 1 1 0 1 5
Venta 0.33 0.33 0.33 1 1 1 0 1 5
Nemunas 0 0 0.33 0 1 0 0 1 2.33
Vistula 0.33 0 0.33 0 1 0 0 1 2.66
Pregola 0 0.33 0 0 1 0 0 1 2.33
Oder 0.33 0.33 0.33 1 1 1 1 0 5

the RBDs with lower status and higher pres-
sure, and the inverse, appear to be grouped
geographically. In general, the RBDs in the
Nordic countries (except Denmark) do well
when compared to the rest of the RBDs,
while the toughest water-related challenges
appear in Great Britain, Denmark and Spain.
As might be expected given the information
contained in the maps in Figure 10, Western
Europe dominates the list of RBDs with the
greatest percentage of cultivated land and
highest population density, which often
translates into regional hotspots for high nu-
trient concentrations in rivers and periodic
water stress.

A more nuanced picture emerges if one looks
at the Pressure Management index map (Fig.
11). It indicates that some RBDs with high
pressure on water resources are actually han-
dling these pressures rather well. This is the
case for the Rhine RBD and for some RBDs
in Denmark, for example. On the other hand,
the Pressure Management index map also
reveals where pressure management effec-
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tiveness is either low because it is not needed
or low where it is badly needed. The results
suggest that several RBDs in southern Spain
appear not to handle their pressures well,
since these are not as extreme as elsewhere in
Europe, but still lead to some of the poorest
water quality and quantity conditions. In ad-
dition, it is clear that pressure management is
minimal because pressures are low to begin
with in some northern European RBDs. This
is the case for several districts in Sweden and
Finland.

While the north-south gradient evident in the
ranking of the RBDs comes as no real sur-
prise, it is interesting to note that the repeat-
edly lowest ranked RBDs are located exclu-
sively in Western Europe. One might have
expected the major problem areas to appear
in Eastern Europe in the new Member States
due to the previous lack of environmental
protection for water resources, particularly
during the Soviet era. One caution in this re-
gard, however, is that almost no quality in-
formation for Russia and Belarus was pub-
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Table 12. Water quality ranking scores for the 14 international river basins in the BSR.

Int river basin Pressure indicators Pressure wq State indicators State wq
ranking ranking
Population  Cultivated score N-tot con-  P-tot con- score
density land (mean of centration centration (mean of
(0-100) (0-100) pressute (0-100) (0-100) state scores)
scores)
Klarilven-Try- 14 12 13 14 5 9
silelva/
Gota River
Indalsilven 1 1 0 0 0
Torne River 0 0 1 5 3
Kemijoki 0 0 1 5 3
Vuoksi/Lake 14 2 8 6 7 6
Ladoga-Neva
River
Narva 11 35 23 35 23 29
River/Lake
Peipsi
Gauja 12 42 27 31 28 29
Daugava 22 29 26 36 31 34
Lielupe 26 92 59 91 50 71
Venta 21 80 50 52 26 39
Nemunas 38 71 54 46 45 45
Vistula 89 79 84 68 87 78
Pregola 63 100 81 64 77 70
Oder 100 83 91 100 100 100
100 100
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Figure 9. Plotting of cooperation scores with water quality ranking scores (both for pressure and
state rankings) for the 14 international river basins in the BSR.
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/\V International boundary - ~ s
[ International RBD 0 500 1000 Kilometers
1 National RBD + S ——

International river basin

No information
No implementation of WFD

Figure 7. RBDs in Europe with (a) international RBDs (dark blue) and (b) international river
basin within the RBDs (pink).

RBDs (n=17) shared between MS and/or CC RBDs (n=13) shared with non-EU countries

0 Int commission

0 No commission

@ Joint RBMP
O Separate RBMP

[ Not decided about
RBMP

Figure 8. Summary statistics regarding international water commissions and RBMPs. The two
uppermost diagrams show presence of international water commissions in prospective interna-
tional RBDs. The two diagrams below show plans or ambitions for RBMPs in prospective in-
ternational RBDs. It should be noted that the statistics are based on the first version of the RBD
dataset (presented in paper IIl), and therefore the international districts do not correspond ex-
actly with the international districts reported in Fig. 7.
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Figure 10. Pressure on and state of water resources in the European RBDs.
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Figure 11. Pressure management per RBD.
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licly available, and thus districts that share
parts of these countries may not be accu-
rately ranked.

CONCLUSIONS AND
RECOMMENDATIONS

Broadly speaking, this thesis has dealt with
IWRM and river basin management, in par-
ticular in the context of the WFD. Within
these frames, the thesis has addressed issues
according to three broad themes, namely in-
formation management, institutional ar-
rangements and strategic policy support. The
ultimate aim of the work has been to identify
key issues which need to be considered - and
prioritised - for “successful” European water
management and WFD implementation. By
structuring this chapter according to the
three themes mentioned above, main conclu-
sions will be drawn, and recommendations
will be given.

Information management

The case studies of the transboundary water
regimes for Lake Neusiedl, Lake Constance
and Elbe River, showed — not so surprisingly
- that there are differences in the information
needs, data collection and information use
between different transboundary regimes in
Europe. However, despite the differences in
information management between the re-
gimes, there are also similarities. A techni-
cal/scientific paradigm appears to dominate
in transboundary water regimes. This is visi-
ble in several ways. Information needs tend
to be defined by experts without direct in-
volvement of policy and decision maker from
member governments, stakeholders or other
interest groups. Further, the regular data col-
lection is dominated by state and environ-
mental impact information. Finally, the
commissions mainly use passive channels for
communicating with stakeholder groups and
the public, and these groups are, thus, not
actively involved in the management of the
water resource through the activities of the
commissions.

If information management in transboundary
water regimes in the future is to meet the
“requirements” of information implied by
IWRM (and the WFD) more fully, a change
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of mind might be needed. This may comprise
various things. Firstly, new information needs
should be defined, taking into account the
needs of stakeholders and other interest
groups. Recognising information needs of
other groups will probably require an in-
volvement of these groups already in the
definition process. This involvement will
contribute to a more participatory manage-
ment of water resources, which is empha-
sised by an integrated approach (and the
WFED). Secondly, the data collection could be
more balanced, collecting not only state and
environmental impact information, but also
driving forces/pressures and response infot-
mation originating from the basin. Thirdly,
there is a need to develop more participatory
forums and mechanisms, such as workshops
and scenario planning models, for communi-
cation with stakeholder groups and the pub-
lic.

Institutional arrangements

By examining institutional arrangements for
river basin management according to the
WFD in selected countries in the BSR, a
number of important conclusions may be
drawn. The study showed that all countries
have established RBDs according to Article 3
of the WFD. However, no country has radi-
cally changed their administrative water man-
agement structures to better fit these new
spatial management units. Instead all coun-
tries have — to a greater or lesser extent —
chosen to manage the districts by coordinat-
ing the work among “old” administrative
water management organisations. This strat-
egy is understandable given that almost no
country has any practical experience of
(strictly hydrological) river basin manage-
ment. Thus, the implementation level with
regard to institutional arrangements accord-
ing to the WFD appears - so far — to be
rather low. However, despite the perceived
low implementation level, concrete steps
have still been taken in the “direction” of
river basin management, by, e.g., the estab-
lishment of coordination groups and water
delegations. It is possible that the timetable
of the WFD is too tight and ambitious, and
that changing institutional arrangements to-
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wards river basin management is a process
that needs considerably more time to evolve.
Further, although the WFD sets the frame-
work for river basin management in Europe,
there exists no universal blueprint of a river
basin management organisation. Thus, only
the future will tell if the institutional ar-
rangements set up in different countries will
work for drawing up programmes of meas-
ures, compiling RBMPs, and ultimately,
reaching the WFD objective of “good water
status”. The study examining the institutional
interplay between river basin management
according to the WFD, and spatial planning
in Latvia and Lithuania, supports the percep-
tion that countries are interpreting and im-
plementing the WED in quite different ways.

In view of the above, it may be important to
devote specific attention to the following is-
sues in the further implementation process.
Although the perceived low implementation
level by no means implies a failure of river
basin management according to the WFD,
the results may still serve as an “alarm clock”
or indication to the European Commission
to carefully follow and monitor the further
implementation process. It may be necessary
to continue to take and develop initiatives
under the CIS, or elsewhere, for further sup-
porting the establishment and development
of river basin management organisations.
Platforms, such as the conferences arranged
by, e.g., the European Commission and the
European Water Association (EWA) and
meetings of the Water Directors, may be
valuable for exchanging experiences and
knowledge on “best practices”. Finally, indi-
vidual countries should ideally, after some
years evaluate how the institutional arrange-
ments for river basin management according
to the WEFD are working, and — if needed —
revise and improve the systems.

As regards international RBDs it can be con-
cluded that the number and area of interna-
tional RBDs identified under the WFD are
significant; about 1/3 of the districts are in-
ternational and they cover about 2/3 of the
total area of RBDs. The studies also showed
that the ambitions for cooperation on inter-
national RBDs vary considerably. It appears
that river basins shared by countries within
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the EU have moved towards joint manage-
ment of international river basins by, e.g.,
signing water treaties and having ambitions
to coordinate joint RBMPs. However, the
same pattern cannot be discerned for river
basins shared between EU Member States
and countries outside the EU.

For the future it will be of the utmost im-
portance to give priority to the issue of coor-
dination and cooperation in international
RBDs, as such a large proportion of the es-
tablished RBDs is international. Special at-
tention and support should be given to inter-
national river basins/RBDs shared by EU
Member States and countries outside the EU.
In particular, focus should be directed to-
wards international basins on the eastern
border of the EU, since these basins appear
to have the weakest and least developed co-
operations. Activities may be concentrated to
supporting the development of multilateral
agreements and the establishment of water
commissions; however, the exact forms of
this support need to be further investigated.

Strategic policy support

The assessment of cooperation and water
quality in international river basins in the
BSR, and the rankings of the RBDs can —
despite their limitations — provide important
support for strategic policy making. The as-
sessment of international river basins in the
BSR identified “critical” basins with regard to
cooperation and water quality (eutrophica-
tion). These basins are, besides having a rela-
tively “bad” water quality, characterised by
being shared by EU Member States and
countries outside the EU and by having no
multilateral agreements and water commis-
sions (cf. previous section). The rankings of
the RBDs provided an initial comparative
overview of the newly established RBDs,
possibly assisting policy making in identifying
regions that are most in need of support in
terms of reaching the WEFD goal of “good
water status”. The results reveal clear pat-
terns in that, on the whole, northern districts
fair well in a Europe-wide comparison while
southern districts fair pootly in terms of
pressure on and state of water resources. The
comparison and rankings also highlight some
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regional hot spots. The identification of these
hot spots could be helpful in promoting co-
operation between RBDs that, while geo-
graphically distant, may have common water
problems and information to exchange con-
cerning the solutions.

Parallel independent assessments, such as the
linking of cooperation and water quality in
international river basins in the BSR and the
rankings of the RBDs, can assist with envi-
ronmental benchmarking, complementing
activities of the WISE and EEA. If further
developed, updated and refined, such initia-
tives could lead to increased effectiveness in
the management of water resources.

FUTURE RESEARCH

While this thesis has, it is hoped, generated
valuable knowledge and insight on informa-
tion management, institutional arrangements
and strategic policy support for river basin
management, the results have also pointed
out needs for future research.

Starting with information management, the
general conclusion regarding the domination
of a technical/scientific paradigm in trans-
boundary water regimes may be tested for its
validity by examining the information man-
agement in a larger number of transboundary
water regimes in Europe. There may also be a
need to more thoroughly examine informa-
tion management in transboundary river ba-
sins through, e.g., extending the scope of the
study and identifying a// key actors involved
in the management of the water resource,
and investigating the exchange and commu-
nication of information between them. It
would also be interesting to explore more
deeply the role which data and information
may have for transboundary cooperation. For
instance, the question of whether data and
information is a source of conflict or coop-
eration may be interesting to address in
greater detail. In fact, both the latter sugges-
tions could be interesting to perform for na-
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tional river basins as well, where the trans-
boundary dimensions would refer to, e.g,
municipal and regional borders.

With regard to institutional arrangements,
there are several options for future research.
For instance, more studies at greater depth,
which examine not only the formal institu-
tional changes implied by the WEFD imple-
mentation, but also capture more informal
changes in practices, norms and values which
may be taking place at regional and local lev-
els, would be of interest. There is also a need
to address the effectiveness of the institu-
tional arrangements established because of
the WEFD implementation. This may be a
tricky issue; however, it is in fact not the in-
stitutional changes as such that are interest-
ing, but the results or effects caused by the
changes. For instance, interesting and perti-
nent questions to address may comprise: Has
the WFD resulted in the implementation of
“effective” organisations for river basin man-
agement, both at the national and interna-
tional level?, and What characterises an “ef-
fective” organisation?

The assessment of cooperation and water
quality in international river basins in the
BSR, and the rankings of the RBDs, pro-
vided simple models for benchmarking. Al-
though the results from these assessments
may be valuable for strategic policy making
as they are, there is certainly room for vast
improvements and further developments of
the assessments. For instance, the water
quality ranking scales used in paper IV, which
was mainly restricted to indicators related to
eutrophication, could be extended to encom-
pass other important water quality indicators,
such as hazardous substances. Another rather
weak point of the assessments is that they are
“snapshots”, providing only a static picture
of the current situation. It would, thus, be
very valuable if the assessments could be de-
veloped to show trends over time.
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