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Executive Summary
This Deliverable 1.7.9a has an explorative character and contains an assessment and
comparative analysis of the current water management regimes in four sub basins:
Upper Tisza in Hungary, Zacarpathian Tisza in Ukraine, Alqueva in the Lower Guadiana in
Portugal, and Rivierenland in the Netherlands. This Deliverable should be viewed as a
starting point for a more solid comparative analysis in the remaining project duration of
NeWater (leading to Deliverable 1.7.9b), including more case-studies, an increased
number of expert judgments per case-study, temporal regime analysis, and indicators for
the effectiveness of measures, in other words, whether the water management regimes
are really capable to deal with floods and droughts.
The factors which are considered important in Adaptive and Integrated Water Resources
Management (AIWM) have been developed based on working hypotheses of the
NeWater-project (Pahl-Wostl et al., 2005). Attention was paid to several elements
believed to be relevant for Adaptive and Integrated Water Resources Management:
A) Agency
B) Awareness Raising & Education
C) Governance
D) Cooperation
E) Policy development & implementation
F) Information management & sharing
G) Finances and cost recovery
H) Risk management
I) Effectiveness of (international) regulation
The analytical framework for this Deliverable can best be described as a framework in
which adaptive and integrated water resources management (AIWM) is embedded in an
institutional setting of formal rules, such as the EU Water Framework Directive, EU Flood
Directive or national and regional Water Law(s). This institutional setting is created to
respond to the demand for governance related to water related problems, such as
climate-related extreme events. AIWM in combination with its institutional setting can be
described as a water management regime. The most commonly used definition of a
regime in political science is that of Krasner (1983): “implicit principles, norms, rules,
and decision-making procedures around which actors’ expectations converge in a given
area”. Principles are beliefs of fact, causation, and rectitude. Norms are standards of
behaviour defined in terms of rights and obligations. Rules are specific prescriptions or
proscriptions for action. Decision-making procedures are prevailing practices for making
and implementing collective choice. Regime theory strives to explain the formation,
properties and consequences of these (international) regimes (Mayer et al., 1993). Due
to the high interconnectedness and internal logic, it is assumed that individual elements
of the regime cannot be exchanged arbitrarily.
In the analytical framework described above this Deliverable is focusing on two
dependent variables:
1) The adaptive capacity / level of AIWM, and;
2) The physical intervention in the river basin, being defined as adaptation measures
within the context of flood protection and drought/low flow protection.
A calibrated approach (standardized questionnaire, expert judgment and reinterpretation
of outcomes by means of relevant literature) was used to compare the state of affairs in
water management in the selected case-studies.

Towards a more precise understanding of Adaptive and Integrated Water
Resources Management
Based on the empirical results of this research it is possible to describe general patterns,
and the internal coherence of separate elements within these patterns, in order to
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explain the differences and similarities between water management regimes in European
river basins. In general, water management regimes with a higher level of consensual
(bottom-up) governance are also characterized by:


More adaptive leadership, which is characterized by the mobilization of allies,
taking advantage of exogenous factors (e.g. when political climate is right or
when new information becomes available), pro-active leadership (anticipating on
problems), and an ability to formulate and articulate internally consistent policy
preferences (high level of cohesion).



Higher levels of horizontal and vertical cooperation, which is characterized
by the inclusion of non-governmental stakeholders, the involvement of
government bodies from different sectors and from different hierarchical levels,
and higher levels of conflict resolution.



More adaptive and integrated policy development and implement-tation,
which is characterized by small-scale policy experiments, consideration of several
alternatives and scenario’s, and alternatives which include small and large-scale
and structural and nonstructural measures, and finally by better developed
monitoring and evaluation plans, including the
establishment of process
indicators, stress reduction indicators, and environmental status indicators.



More adaptive and integrated information management and –sharing,
which
is
characterized
by
joint/participative
information
production,
interdisciplinarity, elicitation of mental models and critical self-reflection about
assumptions, explicit consideration of uncertainties, broad communication, and
updated decision support systems.



Integrated risk perceptions, which is characterized by risk perceptions by
formal expert judgment AND by stakeholders, followed by participative decisionmaking on what are acceptable risks.

Since the general patterns being observed in this research don’t show any major
deviations it is justified to conclude that there is a strong interdependence of the
elements within a water management regime, and as such this interdependence is a
stabilizing factor in current management regimes. One cannot, for example, move easily
from top-down to participatory management practices without changing the whole
approach to information management, risk management and cooperation, but also
regarding the type of leadership. Additional limiting factors for moving towards adaptive
and integrated water management regimes is a lack of funding and capacity in current
water management regimes. Lack of capacity refers to a lack of adaptive leadership,
limited number of water professionals who are familiar with AIWM approaches, and
limited public participation and stakeholder participation.
Within the general patterns and internal coherence as described above this research
specifically provides empirical evidence for the positive correlation between horizontal
and vertical cooperation, consensual knowledge production, and conflict resolution,
leading to the conclusion that a lack of consensual knowledge is an important obstacle for
cooperation. Cooperation and consensual knowledge is even more important when
dealing with uncertainty and change. Several authors (Olsson et al., 2006; Stubbs and
Lemon, 2001) argue that linking different networks and creating opportunities for new
interactions are critical factors for learning and nurturing integrated adaptive responses
to change. Therefore, mechanisms which facilitate social learning, such as cooperation
structures or stakeholder platforms, are therefore posed in this Deliverable as an
important design principle for large-scale, complex multiple-use systems, such as river
basins.
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Finding a balance
management

between

centralized

and

decentralized

river

basin

Although the general patterns as described above suggest that the more consensual
(bottom up) governance the better the response of a water management regime to
climate-related extreme events, it does not imply that (100%) decentralized river basin
management is also the better and more effective strategy. However, it is obvious that
current management regimes in Europe are moving towards more decentralized
management approaches in order to improve their performance.
While some scholars argue for more public control in resources management (Carruthers
and Stoner, 1981: 29), and others scholars for more decentralized, local management
(Ostrom, 1990, 1992), this Deliverable argues that an optimal performance of river basin
management is achieved by a balance between centralized and decentralized river basin
management, not only including mechanisms which facilitate social learning and
consensual knowledge production (e.g. in cooperation structures and stakeholder
platforms), but also arrangements for sharing upstream-downstream costs and benefits.
This is supported by case-study Rivierenland, which is having the highest score regarding
bottom-up governance, although the weighted averages on governance in Rivierenland
suggest that there is much more top-down governance than could be expected from
consensus-based decision-making, especially since the water boards in the Netherlands
are well-known for its consensus-based decision-making (also called the ‘Poldermodel’).
What is clear is that bottom-up governance and decentralization is not a straight forward
solution to water management problems. It is also true that some problem areas lend
themselves more to decentralization than others. Local solutions to local problems such
as water allocation within a small river basin will likely be found more easily under a
decentralized system, but there will probably always be the need for a certain degree of
centralisation, for instance in the area of transboundary problems, capacity building and
the setting of standards.

Responsiveness to climate-related extreme events
Certainly one of the most interesting insights derived from this research is the fact that in
a basin where one type of extreme is dominant – like droughts in the Alqueva (Portugal)
and floods in Rivierenland (Netherlands) - the potential impacts of other extremes are
somehow ignored or not perceived with the urgency they might deserve.

Responsiveness to extreme droughts and low flow problems
The responsiveness of all case-studies to new information on the expected water stress
in the near future, but also their response to severe drought events in the recent years,
is very limited. For example, the case-study with the most severe water stress, which is
the Alqueva, is showing limited results in implementing physical adaptation measures for
coping with these extreme drought events. For the Upper Tisza in N-Hungary at least the
Hungarian Drought Strategy (2004) was developed. However, the implementation of
drought protection measures in this case-study has been quite problematic so far.
Extensive studies in the Netherlands (RIZA, Droogtestudie, 2005) indicate that droughts
and heat waves are becoming a serious problem for many sectors, such as water
transport, agriculture and nature. At the same time it is obvious that the political climate
is not ready for a policy change with regard to extreme droughts and heat waves. This
political climate is represented in the Dutch National Safety Reports (Ministry of Domestic
Affairs, sub-report on extreme droughts and heat waves, 2006), which concludes that the
situation with respect to mitigation and prevention of extreme droughts and heat waves
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is not as urgent as compared to other natural threats, such as pandemics (e.g. mouth
and foot disease) and the threat of floods. As such there is no window of opportunity in
the Netherlands to initiate new policy measures, since this would require that “ ... a
problem is recognized, a solution is available, the political climate makes the time right
for change, and the constraints do not prohibit actions” (Kingdon 1995).
In general, this lack of an adequate response to extreme droughts in all case-studies is
noteworthy, since droughts and heat waves have already caused enormous adverse
social, economic and environmental effects in recent years (Della-Marta et al., 2007:
252), and it is expected that this will become even worse due to climate change (IPCC,
2007). For example, agricultural production in the Netherlands is reduced by 5 to 35 %
because of water shortages (National Safety Reports, Ministry of Domestic Affairs,
Netherlands, 2006). This means an average economical damage of 180 million
Euros/year, and even 1800 million Euros/year in extreme years (idem). Damage to the
Dutch water transport sector goes up to 800 million Euros in extreme years (RIZA,
Droogtestudie, 2005).
During severe droughts in the Netherlands in the summer of 2005, the Dutch
Government desperately launched a national ad-hoc campaign to urge people to use less
drinking water and less electricity. Simply because there wasn’t enough water, nor for
public and agricultural water supply, nor for abstracting cooling water from the rivers,
which is necessary for electricity production. Although it was a clear warning signal for
Dutch society it surely wasn’t enough to put drought problems high on the public or
political agenda in the Netherlands. Even though Dutch society already had clear warning
signals before, such as the substantial economical damages to agriculture and water
transport (National Safety Reports, Ministry of Domestic Affairs, Netherlands, 2006;
Droogtestudie, RIZA, 2005), the heat wave of 2003, which caused between 1400 and
2200 lethal victims in the Netherlands (From: AD, 9 June, 2006), but also by the dike
breach in Wilnis due to extreme drought in 2005.
Estimates based on the statistical excess over mean mortality rates amount to between
22,000 and 35,000 heat-related deaths across Europe as a whole (Milligan, 2004). On
the other hand, since 1998 floods in Europe have caused some 700 deaths, the
displacement of about half a million people and at least €25 billion in insured economic
losses (EEA, 2007). In other words, in Europe there are more lethal victims due to
drought and heat waves than because of floods.
This research concludes that awareness on drought risks is substantially lower than
awareness on flood risks, especially in Rivierenland, but also in both Tisza case-studies.
In terms of physical interventions in the water system the responsiveness of all casestudies to deal with extreme drought events is poor, even in the Alqueva case-study.
Despite the fact that this case-study has been confronted with drought events for many
decades, only two measures for dealing with droughts have been implemented up until
today: 1) increasing reservoir volumes (e.g. Alqueva Reservoir) and 2) crop rotation. The
Alqueva reservoir’s initial purpose, however, was not meant for dealing with droughts but
for generation of hydropower. So far, only three additional measures have been planned
(water transfers, securing minimum flows and more efficient irrigation), while six
measures are being mentioned as necessary, but for which no plans have been
developed. Even worse, some of the planned measures (e.g. water transfers) are
expected to lead to serious negative environmental impacts (Platform for Sustainable
Alentejo, 2005).
Also in Rivierenland the response to current and expected drought problems is poor.
Experts in Rivierenland have indicated that seven measures are necessary or effective for
dealing with droughts, but none of them have been implemented so far. Only for a few
subsystems there are plans for increasing reservoir volumes, water transfers, securing
minimum flows in dry periods, leakage reduction and restriction of water uses, but none
of these plans have been implemented yet.
Considering the damage to agriculture, nature, water transport and public health caused
by extreme droughts and heat waves, in combination with the poor response of all case-
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studies to these extreme events, it is justified to support Milligan’s statement that
droughts and heat waves are the developed world’s hidden disaster (Milligan, 2004), and
in this case the hidden disaster of Europe.

Responsiveness to (the risk of) floods
In contradiction to the poor response to drought and low flow problems, all case-studies,
except for Alqueva, seem to be more effective in terms of flood protection measures. In
the Alqueva, respondents indicate that flood problems (and flood protection) is not an
issue, although it was confronted with serious flooding events (notably in 1997 and
2006).
Rivierenland shows the most advanced policy development and implementation regarding
flood protection, although this policy was mainly the result of (the threat of) floods in
1993 and 1995. As such its policy is a response due to extreme events in the past. These
extreme events created political momentum for developing new flood protection policy,
including climate change scenarios and a pro-active preparation for the (future) impacts
of climate change. Also in both Tisza case-studies recent floods have increased political
momentum for planning new flood protection measures, although this has started a
decade later, mainly due to the floods of 2005.
As regards flood protection policy Rivierenland is the most advanced of all four casestudies. Climate change (scenarios) and structural and non-structural measures for flood
protection are strongly integrated into the water policy agenda of Rivierenland. The
Dutch water policy (Ministry of Transport, Public Works and Water Management, 2000)
recognizes that in the coming years increasing water levels in the rivers and the
accelerated rise in sea levels will mean that technical measures, such as raising dykes,
will no longer be sufficient. The policy is to allow more space for water. In order to
prevent floods, rivers are allowed to expand into side channels and wetland areas.
Greater emphasis is also placed on managing water levels rather than keeping the water
out. This paradigm shift can also be observed by the current implementation of nonstructural measures such as flood insurance, flood zoning restrictions, land-use
management, economic incentives, public information and community education. Nonstructural measures are intended to modify flood susceptibility and flood impact. Also
voluntary measures by land users are now starting to come into practice.

Limitations of this research
It is important to acknowledge that the measures being implemented by the water
management regimes is only a part of a regime’s actual performance, since the
effectiveness of the measures themselves (e.g. adequate flood protection or sufficient
water supply) has not been taken into account (yet).
The responsiveness of the case-studies to extreme events as presented in this
Deliverable should be viewed as a snapshot, especially since there normally is a time lag
between policy development and implementation of measures. This time lag has been
taken into account in this research by asking experts to indicate whether measures are
already implemented (= physically present), being planned, or necessary, but not being
planned (yet). Nevertheless, the results presented in this Deliverable are not able to
indicate: 1) whether the implemented measures are working properly or whether their
quality and scale is sufficient to deal with the problems they are designed for; 2) if, how
and when the planned measures will be really implemented and whether there will be
complications during implementation (e.g. delays, insufficient funds, objection by citizen
groups, etc), and 3) measures which are necessary, but haven’t been planned yet, could
be planned after all in the near future. It is therefore important to monitor the
responsiveness of these case-studies for a longer period and on a frequent basis.
Apart from the physical intervention in the water system a regime’s performance could
and should also be measured by its ‘non-physical’ measures, such as awareness
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campaigns, improved information management and exchange (e.g. flood forecasting),
cooperation structures, insurance mechanisms etc. In principle, this could be measures
which target all the elements of AIWM, but also target at the formal institutional setting
(e.g. European Directives and national or regional water laws). This means that there
could be many nonlinear feedback loops within the regime itself, and the regime is in
that sense creating its own enabling environment. Especially in regimes with a higher
level of AIWM the formal institutional setting is being altered by the demand for
governance as regards (new developments in) water related problems, such as the
impacts of climate change. However, this complex interdependence is beyond the scope
of this specific Deliverable, but is very important to be taken into account by future
research activities. Especially for analyzing dynamic or transitional systems it is of great
importance to conduct longitudinal research.
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1 Introduction to challenges posed by climate change
“…..Rising temperatures, changing weather conditions, floods in
some parts of the world and rapidly spreading drought zones in other
regions may permanently alter – and damage – our planet. Scientific
reports have established that climate change is a fact and an acute
challenge for policymakers worldwide. Climate change is happening
and even accelerating. Doing nothing is not an option. The European
Parliament has called for Europe to prepare urgently to face up and
tackle these developments….”
“…..Many voices argue for a profound shift in water management
practices. Today’s problems of water supply and quality are expected
to grow and intensify due to the effects of climate change over the
next decades. The sustainable management of water resources is one
of the major challenges for environmental policy in 21st century. And
at the heart of the problem is that the world’s freshwater resources
are very unequally distributed. In addition, even in countries which do
not have problems of scarcity, a major cause of water shortage and
sanitation problems is poor water governance. Even in Europe, almost
18 % of the population suffers from “water stress”…”
(Hans-Gert Pöttering, President of the
European Parliament, November 2007)1
Although the NeWater project addresses a wide range of problems, uncertainties and
challenges in river basin management, this Deliverable specifically addresses the present
and future challenges related to climate-related extreme events in river basins. The
number of disasters caused by weather-related phenomena such as storms, floods and
droughts has more than doubled over the past decade, from 175 in 1996 to 391 in 2005.2
The latest report of the Intergovernmental Panel on Climate Change (IPCC, Fourth
Assessment Report, 2007) argues that "there are multiple lines of evidence that climate
change is happening now, and the impacts are being seen now".
Chapter 1 will provide an introduction on the challenges posed by climate change, and
how society is currently dealing with these challenges in water resources management.
This Deliverable is following the same lines of NeWater by recognizing the value of highly
integrated solutions, but also by arguing that integrated water resource management
(IWRM) concepts need to be strengthened, because IWRM is immature as a management
tool.3 More recently, adaptive management has been introduced as a concept that may
complement missing elements of current approaches to IWRM (Pahl-Wostl, C &
Sendzimir, J., 2005).

1

Quotation from preface in Pahl-Wost, C., Kabat, P., Moeltgen, J. (eds), 2007

2

International Federation of the Red Cross and Red Crescent Societies’ World Disaster
Report 2006

3

For argumentation and critical underpinning see chapter 3
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This Deliverable tries to make a contribution to the development of a knowledge base for
Adaptive and Integrated Water Resources Management. The overall research objective of
this Deliverable is to identify general patterns, and exploring factors which are important,
in Adaptive and Integrated Water Resources Management for dealing effectively with
climate-related extreme events in European river basins. The objectives and questions of
this Deliverable will be explained in more detail in the last paragraph of this chapter.

1.1

Increased awareness on climate change

According to the 2003 United Nations World Water Development Report, between 1991
and 2000 over 665,000 people died in 2,557 natural disasters — 90% of which were
water-related and 97% of the victims were from developing countries (UNESCO, 2003).
The recorded annual economic losses associated with these disasters have grown from
US$30 billion in 1990 to US$70 billion in 1999. According to the International Panel on
Climate Change (IPCC, AR4, 2007) these problems will become even worse due to the
impacts of global climate change. ‘By 2080, it is likely that 1.1 to 3.2 billion people will
be experiencing water scarcity; 200 to 600 million will suffer from hunger; and 2 to 7
million more per year will be victimized by coastal floodings’ says the IPCC (AR4, 2007).
Recently the topic of climate change has received a lot of attention from the media, but
has also become a prominent subject in politics, research, in the private sector, and in
civil society.
One of the most popular media items recently was the documentary “An inconvenient
truth” of Al Gore, for which he received an Oscar in 2007. Moreover, well respected TV
channels are addressing the topic of climate change on a frequent basis. For example, in
2007 BBC World launched its daily “Climate Report”. A program covering a broad range
of climate-related issues; from local solutions to reduce greenhouse gas emissions in
Asia, Europe and other regions, to the global wide threats of floods and droughts caused
by climate change, which causes, for example, widespread and severe famines in Africa.
These are only a few of many examples of the recent attention for climate change
problems.
This attention is fueled by a wave of climate-related extreme events like hurricane
Katrina in 2005, increased frequency in floods in Europe (see figure 1), devastating bush
fires in Australia in 2007, famines in Africa due to severe droughts as we speak, and
many other dramatic events all over the world. Figure 1.3 provides data on the
recurrence of flood events in Europe between 1998 and 2005. A study (Huntington,
2006) suggests that on a regional scale there have been increases in both floods and
droughts during the second half of the 20th century.
In general, the number of casualties because of climate-related extreme events is rapidly
increasing (WHO, 2002). Considering the above mentioned events it is no surprise that
awareness regarding climate change and its consequences, across all levels of society,
has simply boomed in the last few years.
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Figure 1 - Recurrence of flood events in Europe between 1998 and 2005 (Source: EEA, 2007, based on data from
Dartmouth Flood Observatory)

To give an example, in the same week of writing this specific paragraph, the worst floods
in 17 years were taking place in the Murray Darling, Australia (ABC News, June 30,
2007). At the same time, floods and heavy rain killed more than 225 people, left more
than 200,000 homeless, and affected 1.5 million people in the south-western Pakistani
province of Baluchistan (ABC News, July 1, 2007). In the same week, severe flash floods
struck across the United Kingdom. The Association of British Insurers (ABI) estimated
that 27,000 homes and 5,000 businesses have been hit, and insurance industry faced
claims worth more than one billion pounds in the wake of the flash floods. Also in the
Netherlands, pumps were not able to keep the low-lying polders dry after severe rains,
causing serious crop damage for many farmers during that week. At the same time,
extreme heat waves and devastating forest fires were torturing Mediterranean states like
Greece, Italy, Portugal, and France, causing many casualties (BBC News, July 6th 2007).4
The striking part of all these news flashes (in one week!) is that all events are called
‘exceptional’ one by one. However, in the last decade many climate-related extreme
events were called exceptional; but wouldn’t it be more appropriate to call them
‘expected’ events in a trend of increased intensity and frequency in climate-related
extreme events? This observation is also supported by the IPCC, who argues that "there

4

The heat wave that hit much of Europe in 2003 killed almost 20,000 people throughout Italy, the
Italian national statistics institute (Istat) said (Terra Daily, June 27th, 2007), more than doubling
the previous official estimate of the toll and taking it above that recorded in neighbouring France.
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are multiple lines of evidence that climate change is happening now, and the impacts are
being seen now" (IPCC, AR4, 2007).

Table 1 - Advanced News Archive Search (by
Google.com)
Number of hits
Key word

1996

2006

‘Extreme weather’

2830

28200

548

7240

‘Floods’

7280

72700

‘Flood’

26000

164000

‘Torrential rain’

800

13900

‘Heavy rainfall’

1530

17400

868

6550

11300

118000

‘Worst drought since’

623

7060

‘Water scarcity’

318

5220

3260

407000

320

1840

36

493

‘Extreme weather event’

‘Worst flood since’
‘Drought’

‘Heat wave’
‘Famine’
‘Famine caused by
drought’

Table 1 shows an overview of online news items covering climate–related extreme events
in 1996 and 2006. The results show that there is a tenfold increase in the number of
online news items covering this topic. Of course, this observation could (partially) be
explained by the increased use of the internet as a news medium in the past decade,
although it shows without doubt the increased online media attention for this topic.
The Intergovernmental Panel on Climate Change (IPCC: www.ipcc.ch/index.html) has
played an important role in the worldwide attention for climate change. Recognizing the
problem of potential global climate change, the World Meteorological Organization (WMO)
and the United Nations Environment Programme (UNEP) established the IPCC in 1988.
The role of the IPCC is to assess the scientific, technical and socio-economic information
relevant to understanding the risk of human-induced climate change, its potential
impacts and options for adaptation and mitigation. At the same time, there are also
critical voices about IPCC’s claim that climate change is caused by humans. The Great
Global Warming Swindle is a controversial documentary film by British television
producer Martin Durkin, which argues against the scientific opinion that human activity is
the main cause of global warming. It argues that natural solar radiation, not human
activity, is the cause of global warming. Mike Lockwood from the Rutherford Appleton
Laboratory in Britain and Claus Fröhlich from the World Radiation Center in
Switzerland dispute that. Their data show that while the sun's output has fallen,
temperatures on Earth have risen. Britain's Royal Society endorsed the latter study,
British media reported (CBCNews, July 11th, 2007). The society said: "There is a small
minority which is seeking to confuse the public on the causes of climate change. They are
often misrepresenting the science, when the reality is that the evidence is getting
stronger every day."
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It should be noted here that, next to human-induced climate change, there are several
other competing theories to explain the possible cause of climate changes. These include
sunspot variations (Schaefer, 1977), volcanic eruptions (Pollock et al., 1976), changes in
the large-scale ocean current conveyor belt (Miller, 2000; Broecker et al. 1999), and to a
lesser extent, changes in the earth's albedo (reflectivity of Earth’s surface). None of
these theories on their own offers conclusive evidence; it is more likely that each has
played, and continues to play, a role.
Whether humans are causing climate change or not, there are multiple lines of evidence
that climate change is happening now, and the impacts are being seen now (IPCC, AR4,
2007). Climate change is happening and even accelerating. So, despite all the wrangling
on the causes of climate change, we still have to deal with the fact that the global
warming IS taking place. This Deliverable is focusing on how to cope with the impacts of
climate change in water resources management, and NOT how to mitigate or prevent
climate change itself. Therefore, we leave the previous discussion on the causes behind
us and start focusing on the impacts of climate change on water resources and society
(see following paragraph).

1.2

Impacts of climate change on water resources and society

The latest Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC, 2007a) projects that global average temperatures in 2100 will be between 1.8–
4.0 °C higher than the 1980–2000 average (best estimate, likely range 1.1–6.4 °C). Sea
levels are projected to rise 0.18–0.59 m by 2100 (based on observed rates of ice flow
from Greenland and Antarctica). More frequent and intense extreme weather events
(including drought and flooding) are also expected. Not only developing countries, but
also the developed world is vulnerable to the impacts of climate change. For example,
the impact of climate change on Europe's water resources is as much a critical issue for
people's lives and the economy as it is for other parts of the world (EEA, 2007). Since
1998 floods in Europe have caused some 700 deaths, the displacement of about half a
million people and at least €25 billion in insured economic losses (idem, 2007). This
Deliverable is focusing on climate-related extreme events in Europe. Table 2 shows an
overview of observed and projected changes in climatic conditions, with a special focus
on Europe.

16
Table 2 - Observed and projected changes in climatic conditions (From: EEA, 2007)

The challenges posed by climate-related extreme events to Europe’s river basins, as
elsewhere, are manifold. Especially since water resource issues interact with a wide
range of environmental and socio-economic sectors including health, public safety,
agriculture, biodiversity, industry, navigation, and tourism.
An increase in the surface temperature of water, and changes in the hydrological cycle
could result in changing rainfall patterns over the region. Some areas may experience
intense rainfall resulting in heavy floods, while other areas may witness less rainfall, and
also frequent droughts.
Over the past thirty years, Europe has been affected by several major drought episodes,
most notably in 1976, 1989–1991, 2003 and 2005 (UNEP, 2004; EurAqua 2004; EC,
2006). Opinion is, however, divided (Hisdal et al., 2001) as to whether these events
represent a significant trend or simply reflects natural climate variability (see EEA, 2006,
Section 1.2.7). Although there is also a direct human component causing these droughts,
the primary cause is a deficiency in rainfall, and the shift in timing of flows (Schröter et
al., 2005). Climate-change models project more frequent and intense summer droughts
across many parts of Europe, particularly in the southern part (Goodess et al., 2007).
This may be further exacerbated because of an increasing demand for water as a result
of elevated temperatures. Figure 2 shows 'water stress' — the predicted ratio of water
withdrawals to availability by 2030.

Public health
Next to water quantity also water quality can be adversely affected leading to various
problems like a lack of water intake culminating in dehydration or water-borne diseases
like dysentery, diarrhea, etc. Already in 2002 the World Health Organisation estimated
that climate change was estimated to be responsible in 2000 for approximately 2.4% of
worldwide diarrhea, and 6% of malaria in some middle-income countries (WHO, 2002).5
Moreover, mortality is expected to increase as a result of more and intense heat and cold
spells (Haines et al., 1993; Kalkstein, 1993; IPCC 1996, WG II, Section 18.2.1). For
example, the heat wave of 2003 in Western Europe killed almost 20,000 people

5

WHO, World Health Report 2002: Reducing risks, promoting healthy life. WHO, Geneva,
2002.
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throughout Italy, approximately the same amount in France (Terra Daily, June 27th,
2007), and between 1400 and 2200 lethal victims in the Netherlands (From: AD, 9 June,
2006).

Figure 2 - Water stress in European river basins under a base-line scenario by
2030 (Source: EEA, 2005b)

Agriculture
One of the most vulnerable socio-economic sectors due to climate change is agriculture.
Next to the devastating effects on crops by floods and droughts, the change in surface air
temperature and rainfall patterns can affect the soil conditions and thereby the growth of
crops in different regions. Food security can be at stake and worsen the levels of
malnutrition. Especially the livelihoods of the poor, who even otherwise live on the
margin, can be adversely affected by climate-related extreme events. Failure of crops
due to either floods or drought or rise in temperature can seriously limit their income. It
should be noted here that agricultural impacts are
expected to be more adverse in tropical areas than in
Especially the livelihoods of
temperate areas (FAO, 2007). Developed countries will
the poor, who even
otherwise live on the
largely be beneficiaries: cereal productivity is
margin, can be adversely
projected to be higher in Canada, northern Europe and
affected
by climate-related
parts of the former Soviet Union compared with what
extreme events
it would have been in the absence of climate change
(idem, 2007). However, FAO does not take into account to what extent these developed
countries are able to prevent devastating effects on crops by floods and droughts, a risk
which will be substantially increased due to climate change (IPCC, 2007). For example,
agricultural production in the Netherlands is reduced by 5 to 35 % because of water
shortages (National Safety Report, Ministry of Domestic Affairs, Netherlands, 2006). This
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means an average economical damage of 180 million Euros/year, and even 1800 million
Euros/year in extreme years (idem).
Energy sector
Another socio-economic sector which is likely to be affected is the energy sector, since
they will face problems caused by droughts, like reduced hydropower potential, and
reduced cooling water availability. For example, during severe droughts in the
Netherlands in the summer of 2005, the Dutch Government desperately launched a
national ad-hoc campaign to urge people to use less drinking water and less electricity.
Simply because there wasn’t enough water, nor for public and agricultural water supply,
nor for abstracting cooling water from the rivers, which is necessary for electricity
production. Although it was a clear warning signal for
Dutch society, regarding the impacts of climate
Although Dutch society gets
change, it surely wasn’t enough to put drought
clear warning signals, it is
apparently not enough to
problems high on the public or political agenda in the
put drought problems high
Netherlands. Even though Dutch society already had
on the public or political
more warning signals before, such as the substantial
agenda
economical damages to agriculture and water
transport (National Safety Report, Ministry of Domestic Affairs, Netherlands, 2006;
Droogtestudie, RIZA, 2005), the heat wave of 2003, which caused between 1400 and
2200 lethal victims in the Netherlands (From: AD, 9 June, 2006), but also by the dike
breach in Wilnis due to extreme drought in 2005.
Nevertheless, during the recent political campaigns prior to the Dutch elections for
National Parliament in 2007, climate change has been put firmly on the political agenda
by one or two “green” parties. Unfortunately, this attention was not addressing the
problems associated with some of the impacts of climate change on Dutch society, such
as droughts, and even less attention for the question of how to deal with these
associated problems in the near future. Instead, it was, and still is, merely focusing on
mitigating the reduction of greenhouse gas emissions.

Tourism
The link between global climate change and the loss of biodiversity and habitats (e.g.
forests, wetlands, coral reefs, and mangroves) should be taken into account as a serious
threat for the tourist industry in many European countries, and obviously also on a global
scale. While coral reefs, for example in the Caribbean and in Australia (e.g. Greet Barrier
reef) are lucid examples of attractors for tourists. The latter is also true for other
habitats, like forests, wetlands and nature reserves
worldwide. The two most important consequences of
The threat of climate
climate change for coral reefs are warming of the oceans
change impacts on tourist
and changes in ocean chemistry due to rising CO2
industry has been
(Wilkinson, 2004; McNeil, 2004; Kleypas et al., 2005).
seriously underestimated
Current projections suggest that average tropical ocean
up until today
temperatures could warm 1-3 ˚C by the end of this
century. This will seriously threaten the survival of coral reefs worldwide (Wilkinson,
2004), because corals live only 1-2 ˚C below their upper thermal limit and sustained
periods of water temperatures above this threshold stresses the coral and the symbiotic
algae (the essential partner for reef-building corals) are expelled. Coral reefs of the world
are under threat from both local and global-scale stresses. There is a clear scientific
consensus (idem, 2004) that reducing and reversing local human pressures on coral reefs
has to be accompanied by reduction in greenhouse gas emissions if coral reefs are to
survive.
Therefore, in countries were tourism depends for a large part on its natural heritage (e.g.
diving tourism and eco-tourism) the threat of climate change will be tremendous. I
believe this specific relation between climate change and degradation of ecosystems, and
indirectly its negative effects on tourism and ecosystems services (see next paragraph),
has been seriously underestimated up until today. An important reason could be that the
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loss of wealth due to ecosystem degradation is not reflected in economic accounts
(Millennium Ecosystem Assessment, 2005).
It is also because of uncertain predictions that the impacts of climate change on
ecosystems are not very clear (idem, 2005). However, according to the IPPC (2007) and
the Millennium Ecosystem Assessment (2005) climate change is expected to lead to
degradation of ecosystem services, to the increased likelihood of nonlinear changes, and
to exacerbation of poverty for people dependent on these ecosystems. Moreover,
ecosystems play an important role in natural hazard regulation (MA, 2005), by its
capacity to buffer from extreme events. Since climate change is expected to result in loss
of wetlands, forests, and mangroves, the natural hazard regulation is also likely to be
negatively affected. At the same time, this buffering capacity of ecosystems is needed
more and more, since climate change is causing more extreme events. In other words,
the impact of climate change on ecosystems takes a double-edged character in
increasing the vulnerability of society. Moreover, worldwide migration patterns clearly
indicate that people increasingly are occupying regions exposed to extreme events (MA,
2005). As a matter of fact, 90% of the world’s population is currently living in river
basins (World Bank, 2006).

1.3

Coping with the impacts of climate change in river basins

Despite all the recent attention for climate change, it has been merely focusing on the
causes, changes in climatic conditions, and solutions for mitigating or preventing further
climate change. For example, the last IPPC report
(AR4, 2007) has been focusing on policies, measures
The issue which has been
and instruments to mitigate climate change itself, in
profoundly neglected is
particular focusing on the so-called ‘mitigation
how we are going to deal
with the consequences of
potential’, a concept which has been developed to
climate change
assess the scale of greenhouse gas reductions that
could be made (IPPC, AR4, 2007).
However, the issue which has been profoundly neglected is how we are going to deal
with the consequences of climate change, such as an increased intensity and frequency
in storms, droughts, extreme precipitation events, circulation changes and heat waves.
Even if we are able to stabilize the emissions of greenhouse gases today, increases in
temperature and the associated impacts, including water availability and flooding, will
continue for many decades to come (EEA, 2007). Even worse, instead of stabilizing
greenhouse gas emissions today, with current climate change mitigation policies and
related sustainable development practices, global greenhouse gas emissions will continue
to grow over the next few decades (IPPC, AR4, 2007).
Since the reduction of greenhouse gas emissions has proved difficult, it is becoming ever
more evident that mitigation of the impact from this component as presented by the
IPCC will not be sufficient to protect societies from the effects of climate change. On top
of that, water resources are already stressed independent of climate change, and any
additional stress from climate change or increased variability will only intensify the
competition for water resources. Current stresses on water resources around the globe
include: 1) growing populations; 2) poor water quality; 3) environmental claims; 4)
increase competition for available water; 5) uncertain reserved property rights; 6) over
abstraction of groundwater; 7) outmoded institutions; and 8) aging urban and rural
water infrastructure.
For the past two decades, new, more integrated approaches to water management have
been developed and are being implemented to address perceived shortcomings in earlier
approaches. During the last decade, the principle of Integrated Water Resources
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Management (IWRM) has, for example, been used as a framework for
implementation of such integrated approaches to water management (GWP-TEC,

the

2000). The IWRM concept is being defined as ‘a process which promotes the coordinated
development and management of water, land and related resources in order to maximise
the resultant economic and social welfare in an equitable manner without compromising
the sustainability of vital ecosystems.’ (GWP-TEC, 2000).
This Deliverable recognizes the value of highly integrated solutions, although it argues
that integrated water resource management (IWRM) concepts need to be strengthened,
because IWRM is immature as a management tool.6 As a review article stated: ‘There is
still a long way to go to achieve a common understanding of IWRM and to develop and
refine approaches for its successful implementation’ (Jonker, 2002. p. 719). More
recently, adaptive management has been introduced as a concept that may complement
missing elements of current approaches to IWRM (Pahl-Wostl, C & Sendzimir, J., 2005).7
The idea of adaptive management has been introduced in resources management for
quite some time (Holling, 1978; Walters, 1986; Pahl-Wostl, 1995: Lee, 1999). It is based
on the insight that the ability to predict future key drivers, as well as system behaviour
and responses, is inherently limited. Adaptive management
can more generally be defined as a systematic process for
“Adaptive management
continually improving management policies and practices by
is learning to manage
learning from the outcomes of implemented management
by managing to learn”
strategies. As Bormann et al. (1994) defined it: “Adaptive
management is learning to manage by managing to learn”. In its most effective form it
employs management programs that are designed to experimentally compare selected
policies or practices, by evaluating alternative hypotheses about the system being
managed (e.g. Gunderson, 1999; Kiker et al, 2003: Richter et al, 2003).8 The goal of
adaptive water management is to increase the adaptive capacity of the water system in a
river basin based on a sound understanding of what determines a basin’s resilience and
vulnerability. The problem to be tackled is to increase the ability of the whole system to
respond to change rather than reacting to undesirable impacts of change.

1.4

Research objectives

The characteristics of adaptive and integrated water resources management (AIWM) are
to be regarded as working hypotheses (see also Chapter 2), since the change towards
AIWM is yet slow and empirical data and practical experience thus limited. One possible
reason for this lack of innovation is the strong interdependence of the factors stabilizing
current management regimes. One cannot, for example, move easily from top-down to
participatory management practices without changing the whole approach to information
and risk management. Hence, research is urgently needed to better understand the
interdependence of key elements of water management regimes and the dynamics of
transition processes in order to be able to compare and evaluate alternative management
regimes and to implement and support transition processes if required.

6

For argumentation and critical underpinning see chapter 2

7

The European 6th Framework Programme NeWater explores new approaches to
adaptive water management under uncertainty, www.newater.info

8

This implies that hypotheses can be generated and that the outcomes of experiments allow distinguishing
between different hypotheses. This is a very positivistic approach and the reality of complex socio-ecological
systems may not allow such unambiguous conclusions (Pahl-Wostl, 2007). Learning may be also based on a
more inductive approach where insights are derived from new information and dynamic hypotheses guide
reasoning and structured argumentation. The generation of dynamic hypotheses embedded in a collective
learning process should also sharpen the awareness to be prepared for the unexpected.
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This Deliverable tries to contribute to developing this knowledge base by assessing and
comparing current water management regimes in four sub-basins (in Hungary, Ukraine,
the Netherlands, and Portugal), in order to identify the level of adaptive and integrated
water resources management, the internal coherence of different elements, the
similarities and differences between the case-studies, and last but not least, by looking at
the responsiveness of the case-studies to climate-related extreme events. This
Deliverable is taking a multi-level governance approach (see paragraph 2.7), focusing on
conditions and processes at the sub-basin level (regional water management authorities),
but being embedded in a wider context (e.g. institutional setting at different scales).
The objective of understanding the complex interdependence of, and nonlinear feedback
loops between, key elements of water management regimes and the dynamics of
transition processes is very challenging, and consequently it is very difficult to provide
clear insights and answers. There is still a long way to go to achieve a common
understanding of AIWM and to develop and refine approaches for its successful
implementation. However, this challenge needs to be undertaken and this Deliverable
tries to make a first step towards this objective. The research in this Deliverable has
therefore an explorative character, and it acknowledges the limitations of its
undertakings (for details see last paragraph of conclusions).
In summary, the ultimate objective of this Deliverable is to strengthen the conceptual
foundations and practical value of AIWM approaches by identifying general patterns and
characteristics of adaptive and integrated water resources management, based on a
comparative analysis of four European water management regimes.

1.5

Research approach

My approach in this Deliverable is in several ways a constructivist approach. First, my
claim is that knowledge about an issue that is politically sensitive, such as the water
issue in the selected case-studies, is inevitably ‘constructed’ by those steering the
discourse. Thus the knowledge does not reflect an objective reality but rather a
constructed reality. Secondly, in the aftermath of the Cold War the debate on what
determines action in the international and domestic arena has been intense. This
discussion is important as it addresses different views on the issues of explaining and
understanding events, that is, different views on how change occurs. Are actors
unaffected by the circumstances in which they are situated and are they, furthermore,
able to make rational choices? Or do actors act only as a result of structures (e.g. the
sanctioned discourse or regime features in a society) over which they have little or no
control?
In contrast to international regimes that have been assumed to unfold around a single
institution (e.g. UN Convention on Biological Diversity, Convention on Long-Range
Transboundary Air Pollution, The Kyoto Protocol) a water management regime is
assumed to unfold around a societal function (e.g. water supply, flood protection). This
gives the definition a constructivist character since societal functions are continuously
reinterpreted and enacted by regime actors. The approach in this Deliverable is
constructivist in that it acknowledges the interplay between structures and actors (for
more on the constructivist approach see paragraph 2.1).

1.6

Research questions

Based on the research objectives described above the following overall research question
is central to this Deliverable: What are general patterns and characteristics of adaptive
and integrated water resources management?
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Based on the overall research question the following research questions will be
addressed:

1.7

1)

What is the level of Adaptive and Integrated Water Resources Management in
dealing with climate-related extreme events in each case-study?

2)

Are there any relationships between different elements of a water
management regime? If yes, how could these relationships be explained?

3)

What are differences and similarities between the case-studies and how could
these be explained?

4)

Are there any general patterns in the characteristics of AIWM based on
comparative analysis?

5)

What are the outcomes of the water management regimes?

Research design

The research design for this Deliverable can be described as follows (with reference to
brackets in Figure 3):
(a) An assessment of relevant literature on Adaptive Management (AM) and Integrated
Water Resources Management (IWRM), results in indicators for adaptive capacity and for
performance (b), for evaluating four sub basins (similar to regional water management)
in three different transboundary river basins (c). A quantitative and qualitative
comparative analysis of the adaptive capacity and the interventions in the water system
in each case-study (d), results in an identification of general patterns and an inventory of
factors which are important in Adaptive and Integrated Water Resources Management for
coping with climate-related extreme events in River Basins (e).
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Figure 3 - Schematic overview of the research design with two dependent variables (A
and B)

1.8

Structure of this Deliverable

This paragraph provides an overview of this Deliverable, in order to serve as a reading
guide, but also to provide readers an opportunity to select chapters or paragraphs of
their interest. This paragraph also includes the methods being used for answering the
research questions. The line-up of the chapters in this Deliverable is similar to the line-up
of the research questions described in the previous paragraph.

Chapter 2: Conceptual foundations of AIWM
In order to strengthen the conceptual foundations and practical value of AIWM
approaches this Deliverable will start by giving an overview of relevant literature and
theoretical buildings blocks based on literature survey. This theoretical chapter is the
stepping stone towards developing an analytical framework in Chapter 3.
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Chapter 3: Analytical framework
The factors which are considered important in AIWM have been developed based on
working hypotheses of the NeWater-project (see chapter 2, table 2). Using these working
hypotheses as a starting point, the factors considered important in adaptive and
integrated water management have been operationalised, based on relevant literature
and common sense, which resulted in an analytical framework consisting of nine different
categories of variables for AIWM:
1)
2)
3)
4)
5)
6)
7)
8)
9)

Agency
Awareness Raising & Education
Governance structure
Cooperation (in formal and informal actor networks)
Policy development & implementation
Information management & sharing
Finances and cost recovery
Risk management
Effectiveness of (international) regulation

The analytical framework for this Deliverable can best be described as a framework in
which adaptive and integrated water resources management (AIWM) is an output of its
institutional setting. This institutional setting is created to respond to the demand for
governance related to climate-related extreme events. AIWM in combination with its
institutional setting can be described as a water management regime. The most
commonly used definition of a regime in political science is that of Krasner (1983):
“implicit principles, norms, rules, and decision-making procedures around which actors’
expectations converge in a given area”.
In turn, the physical intervention in the river basin by a water management regime is
defined, in this Deliverable, as the current status of adaptation measures within the
context of flood protection and drought/low flow protection.
In the analytical framework described above this Deliverable is focusing on two
dependent variables:
1) The adaptive capacity / level of AIWM, and;
2) The physical intervention in the river basin as an adaptation to climate-related
extreme events.
Based on relevant literature each category has been operationalised into specific
variables, including single or multiple indicators for each variable. Chapter 3 will present
an overview of in total 33 variables; comprising 62 indicators.
A
calibrated
approach
(standardized
questionnaire,
expert
judgement
and
reinterpretation of outcomes by means of relevant literature) was used to compare the
state of affairs in water management in the selected case-studies.
Based on this analytical framework a standardized questionnaire has been developed for
the collection of data in the case-studies, based on expert judgement (for a description of
the case-studies see chapter 4). Figure 4 shows one category of the questionnaire, as an
example. The complete questionnaire has been included in appendix 1.
The most important reason for developing standardized answering options is that it
allows for formal comparative analysis of the results. Furthermore, the questionnaire
allows for assigning weights to each indicator. In this way it is possible to aggregate
multiple indicators, resulting in a score for one variable, or to aggregated variables,
resulting in a score for one meta-variable (e.g. category of variables).
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Figure 4 – Example of one category in the standardized questionaire

Chapter 4: Selection and description of case-studies
Chapter 4 provides a general description of the institutional setting, overview of main
actors, geographical setting and problem description of the selected case-studies.
Although this Deliverable follows a multi-level governance approach, the focus of my
research is on conditions and processes at the sub-basin, but being embedded in a wider
context. This paragraph will give a justification for the selection of each case-study, and
Chapter 4 provides a more detailed description of each case-study. For this comparative
analysis the following four sub-basins have been selected:
In the Rhine River Basin:
1) Water management area of the Water Board Rivierenland (Netherlands)
In the Tisza River Basin:
2) Upper Tisza floodplains (Northern Hungary)
3) Zacarpathian Tisza Valley (Ukraine)
In the Guadiana River Basin:
4) Alqueva Management Area (Portugal)
An important reason for selecting these case-studies is that they are all, more or less,
confronted with a similar set of climate-related extreme events, although the threat of
floods is currently not a major issue in Alqueva. Moreover, these case-studies are all
subject to a similar institutional setting on the European level, except for the
Zacarpathian Tisza. However, the Ukraine shows strong incentives to enter the EU
community and thus the EU acquis communautaire is used as key reference for the
development of its water management principles. Despite these similarities between the
case-studies, it is expected9 that there are (substantial) differences between the water
management regimes of these case-studies, more specifically in their level of adaptive
and integrated water resources management. From a European perspective, but also
from the perspective of individual Member States and domestic water management

9

Based on baseline assessments of the case-studies in the NeWater-project
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authorities, it is therefore justifiable to conduct a comparative analysis of the casestudies, in order to identify differences and similarities, but also to detect possible
explanations for these similarities and differences. The main reason to select two casestudies in the Tisza Basin is because the international Tisza river basin is situated at the
current borderline of the EU (e.g. Hungary and Ukraine) and thus the national and
regional water management might follow different frameworks for the one river.

Chapter 5: Comparative analysis of the case-studies
Since the standardized questionnaire provides an ordinal output (low, medium, high) for
each indicator, in combination with the weight which respondents assigned to each
indicator, it was possible to calculate weighted averages for each separate element of
AIWM. As such it allows for a formal comparative analysis of the four case-studies.
By combining in-depth case studies with more extensive and formal comparative analysis
it is possible (to some extent) to use the strengths of one to compensate for limitations
inherent in the other. This Deliverable has taken the research problem, rather than a
favorite methodology, to determine the research approach, and both the quantitative and
qualitative aspects can be used in a consonant manner (Leon, P. de, 1998). As such it is
possible to combine the qualities of the case-oriented approach with the qualities of the
variable-oriented approach (Ragin-Rihoux, 2004 in Journal of Qualitative Methods).
A more rigorous analysis of a larger set of observations can help me to determine
whether inferences made on the basis of data for one single case are supported by
evidence from a larger sample of cases. It can also help to discover patterns that do not
emerge when considering each case on its own, particularly similarities and differences
across water management regimes. More specifically, I will use the outputs of the
questionnaire to develop a data file, in order to determine whether and to what extent
the patterns that emerge when we examine all cases together are consistent with the
working hypotheses that we formulated at the outset.
With only a small number of cases I do not expect major generalizations to suddenly
emerge, but I do expect the contrasts to help refine the analyses and consideration of
options in each sub-basin.
Not much work is available on comparative analyses of river basins including full range of
a water management regime’s complexity (Myint 2005; Wolf 1997). Many studies on
IWRM are descriptive and limited to recording success or failure of single cases. The
initial comparisons will help develop and test protocols (cf. Breitmeier et al,. 1996) that
open the way for efforts at broader generalizations about options for institutional designs
and procedures with a special emphasis on assessing what does and doesn’t work well
with respect to adaptive and participatory IWRM.
Chapter 6: Physical interventions in the river basin as an adaptation to climaterelated extreme events
This chapter provides for each case study the physical interventions in the river basin,
being defined as adaptation measures within the context of flood protection and
drought/low flow protection. In principle, this could be measures which have been
implemented very recently or more than 50 years ago. Moreover, it should be taken into
account that each regime could be currently in a process of policy development or –
implementation as regards its adaptation to climate-related extreme events. The results
presented in this Deliverable are therefore being analyzed from this perspective.
Overall, the results presented in this chapter are intended to provide an indication of the
responsiveness of the case-studies in coping with climate-related extreme events. This
chapter will also describe the limitations of the research results being presented.
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Chapter 2

Theoretical framework

In formulating this account of a theoretical framework for adaptive and integrated water
resources management (AIWM) I have not been reluctant to draw upon ideas from quite
divergent sources. To some this may appear an unacceptable eclecticism, but just like
Anthony Giddens (1984) I have never been able to see the force of this type of objection.
Quoting Anthony Giddens (1984, xxii):

“There is an undeniable comfort in working within established traditions of thought
– the more so, perhaps, given the very diversity of approaches that currently
confronts anyone who is outside any single tradition. The comfort of established
views can, however, easily be a cover for intellectual sloth [laziness]. If ideas are
important and illuminating, what matters much more than their origin is to be able
to sharpen them so as to demonstrate their usefulness, even if within a
framework which might be quite different from that which helped to engender
them.”
After reading this chapter I hope the reader will have the feeling of an eclectic unity,
especially since this theoretical chapter draws from several disciplines. Therefore, the
purpose of this chapter is to show the reader the role and usefulness of each of these
theoretical elements and ideas, and how they complement each other in order to provide
a better understanding of the complex reality of current day water resources
management.
This chapter provides an overview of the concepts of Integrated Water Resources
Management, Adaptive Management, and Social Learning. Moreover, the most important
theoretical building blocks for this chapter are derived from:

2.1



Social constructivism (Ruggie, 1998)



Regime theory (Krasner, 1983)



Complex adaptive systems (Casti, 1997; Kauffmann, 1995; Pahl-Wostl, 1995),
including key concepts such as self-organization, adaptation, heterogeneity across
scales and distributed control



Adaptive management (Holling, 1978; Walters, 1986; Pahl-Wostl, 1995: Lee,
1999)



Socio-ecological systems (Folke et al. 2005, Walker et al. 2002).

A neo-classical constructivist approach to water management

Below paragraphs will address the added values of social constructivism, and more
specifically neo-classical constructivism, as compared to neorealism and neoliberal
institutionalism for analyzing how society is currently dealing with multiple challenges in
water resources management.
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Shortcomings in neorealism and neoliberal institutionalism
In order to understand the complex reality of current day water resources management it
is important to understand the internal workings of a water management regime. The
regime’s societal functions (e.g. water supply, flood protection) are continuously
reinterpreted and enacted by regime actors. According to Anthony Giddens (1984) and
Alexander Wendt (1987) actors have preferences which they cannot realize without
collective action; based on these preferences they shape and re-shape social structures;
once these social structures are in place, they shape and re-shape the actors themselves
and their preferences.
With this perspective on the structure and agency debate I have already taken position in
an important ontological discussion addressed by both constructivists and neoutilitarians. Neorealism and neoliberal institutionalism are mostly concerned about
circumstances that actors “find” in the object world around them and that constrain their
behaviour - the idea that actors are the central theoretical and ontological elements in
social systems and social structure is an epiphenomenon (Ruggie, 1988, p877). Ruggie
argues that constructivism is interested as much in the “making” of circumstances (idem:
p. 877): What do people make of their circumstances in the sense of understanding
them? And how do they act on whatever understanding they hold? Here, the actors
engage in active process of interpretation and construction of reality (idem: p. 877). The
distinction between finding and making circumstances is especially critical at times of
discontinuity such as the world has experienced since 1989, but also when confronted
with the impacts of global climate change. Rising temperatures, changing weather
conditions, floods in some parts of the world and rapidly spreading drought zones in
other regions may permanently alter – and damage – our planet. Scientific reports have
established that climate change is a fact and an acute challenge for policymakers
worldwide (IPCC, 2007). On top of that, water resources are already stressed
independent of climate change, and any additional stress from climate change or
increased variability will only intensify the competition for water resources. When
confronted with complexity and uncertainy, like in water management, it is therefore of
crucial importance to understand how actors shape and re-shape social structures, and
once these social structures are in place, how they shape and re-shape the actors
themselves and their preferences.
For addressing the shortcomings of neorealism and neoliberal institutionalism in
addressing these kinds of problems it is important to highlight some epistemological
features shared by both neorealism and neoliberal institutionalism, which is well
explained by their focus on a specific approach, namely rational choice theory. Its core
assumption is simple to express: rational choice theory treats actors as rational, selfinterested maximisers of utility. As Steve Smith (2003, p.4) explains it: “The rational
choice theorist is not interested in the internal workings of actors, that is to say, for
states, in their internal political debates, or, for individuals, their psychology. Instead, the
rational choice theorist models behaviour on the basis of fixed, and pre-given identities,
and interests. Such a method is incredibly productive, since it is parsimonious. It is
uninterested in history or culture or difference, and instead is only concerned with what
kind of game the actors are caught up in.”
However, the rationalist problem solving approach contains a considerable amount of
limitations, e.g. it lacks a theory of learning and it lacks a theory on preferences
(Keohane, 1988: 390). Therefore, the possibility that conclusions drawn from
experimental results may not be generalizable to the ‘real’ world increases dramatically,
especially regarding the complex problems being observed in water resources
management and the contemporary world in general.
Although some neo-liberal Institutionalists recognize the importance of learning, in
general neither neo-realism nor neo-liberalism explores the possibility that states will
learn and may shift from a traditional self-interest perspective to an emphasis on
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common interests (Lamy, 2005: 217). There maybe a momentum to cooperation and
institution building that both theories underestimate, and consequently this
underestimation is eroding the external validity of both theories. Both neo-realists and
neo-liberals neglect the fact that political activities may be shifting away from the state
(idem, p. 217). The latter development runs parallel with current trends in water
resources management were many voices have advocated the need for a shift towards
participatory management and collaborative decision-making; decentralized and more
flexible management approaches, and iterative learning cycles incorporated into the
overall management approach (Pahl-Wostl et al, 2007).
Moreover, Steve Smith (2003: 10) argues that the theories of neo-realism and neoliberal institutionalism, in short the US-dominated disciplines of International Relations,
are not able to explain many forms of violence and conflicts (as stated in the UNDP
Report for 2002), as a result of their assumptions. The form of violence defined as most
central to this discipline is violence caused by military conflict, whereas by far and away
the most violence on the planet is economic in origin (idem, p.9), such as conflicts on
water resources. In general, neo-realism and neo-liberalism is quite limited in its scope
of applicability with regard to wider forms of violence and conflicts, and consequently
also in its usefulness and relevance to explain them.

Added value of the constructivist approach
Constructivism, in contrast to neo-realism and neo-liberal institutionalism, is providing
analytical tools to deal with social learning, different realities, and is able to explain how
identities and interests can change. In other words, tools which are of crucial importance
in coping with complexity and uncertainty in water resources management.
As being explained already in paragraph 1.5 my underlying basis for this Deliverable is in
several ways a social constructivist approach.10 According to John Gerard Ruggie (1998:
878) social constructivism concerns the issue of human consciousness: the role it plays
and the implications for the logic and methods of inquiry of taking it seriously.
Constructivists hold the view that the building blocks of reality are ideational as well as
material; that ideational factors have normative as well as instrumental dimensions; that
they express not only individual but also collective intentionality; and that the meaning
and significance of ideational factors are not independent of time and place (idem, p.
879).
Social constructivism comprises many variants. What matters for this Deliverable is their
underlying philosophical bases and how they relate to the possibility of a social science.
Therefore, it is important to distinguish among three variants by using the categorization
of Ruggie.11 The first variant is called neo-classical constructivism, which indicates that
this variant remains rooted in the classical tradition. The analytical means by which this
foundation is updated differs among scholars who work in this genre (e.g. Ruggie, Ernst
and Peter Haas, Kratochwil, Onuf , Adler, Finnemore, Katzenstein) but typically includes
an epistemological affinity with pragmatism; a set of analytical tools necessary to make
sense of intersubjectieve meanings. This Deliverable is following the same
epistemological lines as neo-classical constructivism, because it offers tools for analyzing,
amongst others, social learning (see paragraph 2.5 and 2.6). The second variant,
according to Ruggie’s categorization, is called postmodern constructivism, which

10

Paul Ernest (1996) distinguishes between weak constructivism, radical constructivism,
and social constructivism

11

Ruggie, J.G. 1998. What makes the world hang together? Neo-Utilitarianism and the
Social Constructivist Challenge. International Organization, Vol. 52, No. 4 (Autumn,
1998), p. 881
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embraces a logic of interpretation that acknowledges the improbability of cataloging,
calculating, and specifying ‘real causes’. The roots of this variant lead back to Friedrich
Nietzsche, Michel Foucault, Richard Ashley and others. A third constructivist variant,
called naturalistic constructivism, is located on the continuum between these two. It
combines aspects of both: like the neoclassical variant, it also shares certain features
with mainstream theorizing; but it is grounded in the philosophical doctrine of scientific
realism (“unobservables are real”), particularly the work of Roy Bhaskar (1979).12 The
writings of Alexander Wendt and David Dessler exemplify this third genre.
One major route for constructivist exploration of the impact of causal beliefs has been
through the roles played by transnational networks of knowledge-based experts, also
called policy communities (Shannon, 1998) or epistemic communities (Haas, P. 1992).13
Here, the empirical research seeks to relate the impact of shared beliefs held by such
communities on resolving particular policy problems, such as ozone depletion (see Haas
1992b; and Litfin 1994); as well as the Mediterranean pollution control regime (Peter
Haas, 1990). Such networks represent informal governance systems across
organizational levels with an interest in influencing and implementing policies in a given
resource area. This constructivist line of reasoning is also followed in the concept of
action learning, which is being applied, in recent years, in business management,
financial sector, health sector, educational sector, and agricultural sector, and more
recently, in the application of the social learning concept to water management.14 PahlWostl et al (2007) analysed the role of social learning in informal actor platforms which
may operate as a structural element increasing the adaptive capacity of water
governance regimes. The structural governance context influences the implementation of
such actor platforms and vice versa, the emergence of such informal structures
influences the overall governance context.
A number of scholars have suggested that one of the most significant outcomes of
globalization is the emergence of global or transnational political advocacy networks
(Finnemore and Sikkink, 2001), and an increased importance of civil society and nongovernmental stakeholders (Edwards, 2004: 18).

Avoiding constructivist pitfalls
Neo-realist critique (Mearsheimer, 1995: 10) and neo-liberalist critique (Keohane, 1988:
392) on constructivism mainly addresses its lack of a clear research program. For
Keohane, what is needed for ‘reflectivist’ scholars is to develop ‘testable theories’ and
detailed empirical studies, without which ‘it will be impossible to evaluate their research
program.’ Alexander Wendt (1995: 75) does not agree with this criticism, because
Keohane and Mearsheimer ignore a key distinction between modern and postmodern
constructivists. The latter are indeed skeptical of objective knowledge, although in their
empirical work even they attend to evidence and inference, according to Wendt (idem,
p.75). Most constructivist, however, are modernists who fully endorse the scientific
project of falsifying theories against evidence. Wendt advocates a scientific realist
approach to social inquiry, which takes a very pro-science line (idem, p. 75). According
to Wendt there is now a substantial body of constructivist empirical work that embodies a
wholly conventional epistemology.15 Ruggie (1998: 885), on the other hand, is more
moderate in his reply to the rationalist critique. He agrees that the strength of neoutilitarianism lies in its axiomatic structure which permits a degree of analytical rigor, and
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Referred to in Ruggie, 1998, p. 881
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The concept of epistemic communities was introduced by Ruggie 1975; and
productively elaborated by Haas 1992a.
14

For critical underpinning and relevant literature see paragraph 2.4 and 2.5

15

For references to the constructivist research program see Wendt, 1995, p. 75.
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in the case of neoliberal institutionalism also of theoretical specification. Ruggie argues
that neo-utilitarians should strive to expand their analytical foundations, because its
ontology has some serious blind spots. Although constructivism rests on a deeper and
broader ontology, which provides a richer understanding of some phenomena in IR,
constructivists should, at the same time, strive for greater analytical rigor and
specification.
In conclusion, the constructivist emphasis on ideas does not mean a neglect of material
forces such as technology and geography. Instead it is to suggest that the meanings and
consequences of these material forces are not given by nature but rather by human
interpretations and understandings. The constructivist project has sought to open up the
relatively narrow theoretical confines of neo-realism and neo-liberal institutionalism by
pushing them back to problematize the interests and identities of actors; deeper to
incorporate the intersubjective bases of social action and social order; and into the
dimensions of space and time to establish the “duality” of structure (see also paragraph
3.1 on agency and ‘duality’ of structure). The latter means that structure is at once
constraining but also being (re)created and, therefore, potentially transformed by it
(Ruggie, 1998: 862). By criticizing the core assumptions of longstanding traditions such
as neo-realism and neo-liberal institutionalism, by adding new analytical tools and
theories, and consequently opening up the narrow theoretical confines of the neo-neo
debate, constructivism offers a social theory, which is better equipped to deal with the
complex problems of the contemporary world, including those encountered in current
water management. Especially for the development of new, more integrated approaches
to water management there is a need for new analytical tools and theories which are able
to to deal with social learning, different realities, and is able to explain how identities and
interests can change. It is from this perspective that social constructivism and new
concepts in water resources management, such as adaptive management, complex
adaptive systems (see paragraph 2.4) and social learning in water management (see
paragraph 2.5 and 2.6), complement and support each other.

2.2

Regime theory

Closely linked to the discussion above is a concern about the internal workings of a
regime, and in this case the internal workings of a water management regime.
In contrast to international regimes that have been assumed to unfold around a single
institution (e.g. UN Convention on Biological Diversity, Convention on Long-Range
Transboundary Air Pollution, The Kyoto Protocol) a water management regime is
assumed to unfold around a societal function (e.g. water supply, flood protection). This
gives the definition a constructivist character since societal functions are continuously
reinterpreted and enacted by regime actors. The approach in this Deliverable is
constructivist in that it acknowledges the interplay between structures and actors.
The analysis of regimes has more and more become an important research area within
the discipline of Political Science and International Relations. In this field the most
commonly used definition of an (international) regime is that of Krasner (1983): implicit
principles, norms, rules, and decision-making procedures around which actors’
expectations converge in a given area of international relations. Principles are beliefs of
fact, causation, and rectitude. Norms are standards of behaviour defined in terms of
rights and obligations. Rules are specific prescriptions or proscriptions for action.
Decision-making procedures are prevailing practices for making and implementing
collective choice. Regime theory strives to explain the formation, properties and
consequences of these international regimes (Mayer et al., 1993).
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International regimes are social institutions created to respond to the demand for
governance relating to specific issues arising in a social setting that is anarchical in the
sense that it lacks a centralized public authority or a government in the ordinary meaning
of the term (Young, 2006: 3). Treating regimes as social institutions makes it natural to
link regime theory to the “new institutionalism” spreading throughout the social sciences
in the 1990’s (March and Olsen, 1989; North, 1990; Rutherford, 1994; Scott, 1995;
Young, 1994). Amongst others, this line of thought emphasizes the importance of
differentiating between regimes construed as sets of rights, rules, and decision-making
procedures that give rise to social practices on the one hand and organizations treated as
material entities that have offices, personnel, budgets, and so forth on the other. Put
simply, regimes provide the rules of the game; organizations typically emerge as actors
pursuing their objectives under the terms of these rules (Young, 2006, p.4).
The new institutionalism’s perspective on regimes, however, has problems in the practice
of regime analysis, and Constructivism complements missing elements of neo-liberal
institutionalism’s perspective on regime theory (Kratochwil, Friedrich and John Gerard
Ruggie (1986: 763). The constructivist approach to the institutionalization of cooperation
focuses on how the expectations that are produced by the behaviour affect interests and
identities. Alexander Wendt argues that (1995, 87): “The process by which egoists learn
to cooperate is at the same time a process of reconstructing their interests in terms of
shared commitments to social norms.” Wendt continuous: “Over time, this will tend to
transform a positive interdependence of outcomes into a positive interdependence of
utilities or collective interest organized around the norm in question” (Wendt, 1995: 87).
This process of institutionalization is one in which actors internalize new understandings
of self and other and, furthermore, move towards increasingly shared commitments to
the norms of the regime. In other words, there is a strong behavioural component in the
regime theory. Whereas an international treaty is a legal document stipulating rights and
obligations, a regime is a social institution in which the behaviour of its actors constitutes
the regime (List and Rittberger, 1992). Thus a regime is often based on an informal
understanding and usually does not take the form of a written document.

2.3

Moving towards iterative learning cycles

In the previous paragraphs the importance of social learning has been highlighted as an
added value of Constructivism in contrast to neo-realism and neo-liberal institutionalism.
Social Constructivism is providing analytical tools to deal with social learning, different
realities, and is able to explain how identities and interests can change. In other words,
tools which are of crucial importance in coping with complexity and uncertainty in water
resources management. These tools also provide an added value in trying to understand
the internal workings of a water management regime.
The use of iterative learning cycles is an important distinction between traditional
approaches to water management and adaptive and integrative approaches. Whereas
traditional approaches are using sequential phase models (figure 3), the new approaches
are breaking away from this phase model by using iterative learning cycles. The
sequential phase model is based on the idea of a political system, developed by David
Easton (1953), which suggests that a system is any entity which has parts that connect
with each other (figure 3). Structurally, political systems may be defined in terms of
input, conversion, output, and feedback operating in at least three different
environments: a) domestic environment; b) international environment; and c) natural
environment.
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Figure 3 - Concept of the Political System (from David Easton, 1953)
David Easton published his theoretic works on political models in three volumes - "The
Political System" (1964), "A Framework for Political Analysis" (1965) and most
importantly "A Systems Analysis of Political Life" (1979). At the centre of his work was
the question as to how political systems manage to remain firm in a world full of stability
and change. To answer this question, Easton believes that it is necessary to scrutinize
the way in which the political system interacts with the environment within society and
outside of society.
According to this concept, demands, expectations and support approach the political
system, before being processed within the political system during the so-called
conversion process and made into binding decisions for all members of society in the
form of laws and provisions. These laws and provisions, in turn, create reactions within
society and feedback and, again, to demands and/or support. From this perspective the
political system theory is well suited for explaining centralized and hierarchical modes of
government, since it is the political system, by definition, were authoritative value
assignments are made (= decisions that are binding for all), and as such it is having a
monopoly on the legitimate use of force. Although Easton’s concept of the political
system has limitations regarding its external validity for analyzing complex, adaptive
systems, Easton’s work is considered important, because it was a conceptual
breakthrough in applying systems thinking to political science.
As opposed to Easton’s sequential phase model, or maybe as a further development of
systems thinking, adaptive management includes at its core an iterative learning cycle
(figure 4). In literature this cycle is known as the action learning or action research cycle.
The concept of action learning is rooted in constructivist strands of thought (Haas, P,
1992; Ruggie, 1998; Hwang, 2000; Levy, 2003; Maurer et al., 2006, on Constructivism
in action). It was mentioned, in earlier paragraphs, that constructivists posit that an
external world does not exist for everyone to see, but is in the eye of the observer, in
other words, our knowledge of the world arises through our constructions of social reality
(Berger & Luckman, 1967). The focus in social constructivism is on the generation of
meaning as shaped by social processes. In this view, knowledge is constructed as an
individual experiences and interacts in the physical and social worlds. This perspective
sees learning as a social process (Hwang, 2000). According to Vaill (1996: 73) action in
complex systems has to balance, reconcile, and integrate change on the outside with
change (learning) on the inside.
In general, action learning offers a widely accepted framework for understanding and
engaging systematically in practical knowledge construction (Levy, 2003). The concept of
action learning is being applied in organizational learning (Argyris and Schön, 1978,
1996), business management (Sterman, 2000), financial sector, health sector (Levy,
2003, on community empowerment; Hanks, 2006, on community partnership),
educational sector (Hwang, 2000, Maurer et al., 2006), and more recently also in the
agricultural sector (ICRA, 2007) and water management (amongst others in the
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paragraph).
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There is a body of literature on Action Learning which lends some support for the notion
of a generalized analysis cycle. Several informative contemporary reviews (McLaughlin
and Thorpe, 1993; Marsic et al., 1992; Macnamara et al., 1990) all point to the highly
influential and formative work carried out by Revans (1980). The key to Revans’ ideas is
expressed well by Borje Saxberg (1992), as follows: ‘With action learning, there is
agreement that individuals must be given the opportunity to become involved and that
they are capable of creatively contributing to problem solving and action. I have
personally been dubious about forcing individuals in organizations to see all answers in
terms of exploration of personalities with the intent of moving towards some
predetermined organisational ideal. The emergence of trust in action learning with the
discussion of the problem(s) will lead to increased understanding and sensitivity for the
social factors in a situation, besides addressing competently the problem or issue at
hand.’ Action learning is ultimately concerned with creating processes that facilitate
learning (Morgan and Ramirez, 1984)

Figure 4 - Action learning process as consisting of two integrated cycles: an "action
cycle" and a "learning cycle" (From: ICRA, 2007)

The action learning process as described in figure 4 consists of two integrated cycles: an
"action cycle" and a "learning cycle". The action cycle consists of three stages (ICRA,
2007):

-

-

Forming partnerships with other organizations or individuals who share with you a
common "development challenge" - a complex development problem or
opportunity;
Achieving a common understanding of this challenge - synthesizing the
perspectives of different stakeholders, understanding the wider context of the
challenge, defining what changes you want to see in the "system";
Screening and evaluating the different options or activities carried out for
technology improvement, improved services to rural people, policy and
institutional change that further enable innovation and the improvement of rural
livelihoods.
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The learning cycle also consists of three stages:
- Planning - where you and your partners collectively decide what to do and how to
go about it;
- Doing - where you collectively or individually implement the agreed activities; and
- Reflecting - where you collectively evaluate what you have done, how effective
this has been, and how to further improve your effectiveness in the future
We see these as cycles of iterative stages, rather than as a linear process, because all
development practitioners are already involved in these processes, and because the
different stages are not clearly separated but iterative. At any stage, it may be necessary
to form new partnerships; as options are evaluated, the understanding of the partners
increases, and so on. Similarly, planning, doing and reflecting are always done
simultaneously, even if one of these activities might be more prominent at any given
time (ICRA, 2007).

2.4

Social learning in water resources management

Pahl-Wostl et al (2007) analysed the role of social learning in informal actor platforms
which may operate as a structural element increasing the adaptive capacity of water
governance regimes. The structural governance context influences the implementation of
such actor platforms and vice versa, the emergence of such informal structures
influences the overall governance context.
The original concept of social learning referred to the learning of individuals in a social
environment by observation of others and imitation and modelling (Bandura, 1977). By
focusing on cognitive processes of individuals this concept does not take into account the
development of learning processes at the group level, the development of shared
meanings and values which provide also an orientation to learning which is the base for
the development of joint action. As pointed out by Röling (2002) one has to move from
individual “multiple cognitions” to interrelated “distributed cognition” and to an
understanding of group processes in order to capture the essence of social learning for
resources management. Learning concepts applied to whole social entities can be mainly
found in work on organizational learning such as Argyris and Schön (1978, 1996); Senge,
(1990) or Wenger (1998). Such concepts emphasize the development of shared
meanings, collective mental models and codified practices that characterize the social
entity as a whole.
The European project HarmoniCOP16 (Harmonizing COllaborative Planning) developed a
new conceptual approach to capture the essential processes of multi-level social learning
in river basin management. The approach adopted by the HarmoniCOP project is
characterized by a broad understanding of social learning that is rooted in the more
interpretative strands of the social sciences. The key message “learning together to
manage together” sheds also a new light on the understanding of the management
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More information on the HarmoniCOP project is available on the webpage www.harmonicop.info. The main objectives of HarmoniCOP have been to increase the
understanding of participatory river basin management in Europe, to generate practically
useful information about and improve the scientific base of social learning and the role of
ICT tools in river basin management and support the implementation of the European
Water Framework Directive).
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process (Pahl-Wostl et al, in press). Figure 1 represents the framework for social learning
developed to account for learning processes in water resources management (Bouwen
and Taillieu, 2004, Craps et al, 2003; Pahl-Wostl, 2002a, 2006). The framework includes
context, process and outcomes and a feedback loop to account for change in a cyclic and
iterative fashion.

Context
Governance structure
Actors & Institutions

,

Natural environment
Technologies

Process

Feedback

Social/relational
Issues

Relational
Practices

Problem/task
Issues

Outcomes
Relational qualities
Social Capital

Technical qualities

Figure 5 - Conceptual framework for social learning in resources management. In the
centre are multi-party processes that are influenced by the context in which they are
embedded and that produce outcomes that may lead to changes in the context and thus
to a cyclic and iterative process of change (Pahl-Wostl et al., 2006)
Requirements for social learning include institutional settings that guarantee a certain
degree of stability and certainty without being rigid and inflexible. Our analyses based on
conceptual considerations and results from the HarmoniCOP case studies suggest that
the development of such institutional settings involves continued processes of social
learning where stakeholders at different scales are connected in flexible networks and
where sufficient social capital and trust is developed to collaborate in a wide range of
formal and informal relationships from formal legal structures and contracts to informal,
voluntary agreements.

2.5

The IWRM concept and its implementation in practice

Before moving towards a conceptual framework for adaptive and integrated water
resources management (AIWM) it is of importance to start with the difficulties associated
with the implementation of the IWRM concept in practice.
For the past two decades, new, more integrated approaches to water management have
been developed and are being implemented to address perceived shortcomings in earlier
approaches. Wide consensus now exists around the concept of ‘Integrated Water
Resource Management’ (IWRM) and it features as the guiding philosophy of the
international donor community’s approach to water (EU 2005, Bonn Secretariat 2001,
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World Bank 2004). IWRM is being defined as ‘a process which promotes the coordinated
development and management of water, land and related resources in order to maximise
the resultant economic and social welfare in an equitable manner without compromising
the sustainability of vital ecosystems.’ (GWP-TEC, 2000).

The rise of the concept of Integrated Water Resources Management (IWRM) in the
1990s,17 with its emphasis on river basins as planning and management units, brings
back memories of earlier conceptualizations and can even be seen as “old water in a new
bottle” (Biswas, 2004). For example, earlier calls for Integrated River Basin Management
were made by the UN in 1970 and 1976, at a time when system analysis was becoming
fashionable (Molle, 2006: 19).
As IWRM strategies developed over the past 20 years the management of water
resources solely to maximise consumptive use has given way to a realisation that
management for environmental values, such as biodiversity, and social and cultural
values is necessary (Cortner and Moote, 1994). Appropriate responses to water stress
thereby become focused on augmenting water resources by improving the efficiency of
supply, reducing leakage and recycling water, whilst trying to reduce demand through
price changes, licensing structures, technology improvement and education campaigns in
all user sectors. IWRM approaches have also emphasised the need for ‘joined up
planning’ across natural resource and economic development sectors. The need to adapt
IWRM theory to local contexts makes generic description of strategies and techniques
difficult. However, a set of IWRM principles which are (at least in part) characteristic of
many national, regional and basin scale strategies have been identified (IWA/UNEP,
2002);
-

IWRM should be applied at catchment level.
It is critical to integrate water and environmental management.
A systems approach should be followed.
Full participation by all stakeholders, including workers and the community.
Attention to the social dimensions.
Capacity building.
Availability of information and the capacity to use it to anticipate developments.
Full-cost pricing complemented by targeted subsidies.
Central government support through the creation and maintenance of an enabling
environment.
Adoption of the best existing technologies and practices.
Reliable and sustained financing.

With growing evidence that effective implementation of IWRM at the basin level (or
otherwise) demands sophisticated institutional arrangements, democratic structures and
patterns of governance that are polycentric rather than unicentric, it is apparent that
IWRM is still often conceived as something that can be introduced by fiat, goodwill and
expert knowledge (Molle et al. 2006). The proposal of the Plan of Implementation of the
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OAS and UNEP (1978) and Barrow (1998) attempted to distinguish between several
conceptions of River Basin Development Planning and Management, and Downs et al.
(1991) looked at examples of integrated management. They showed that very different
types of experiences are described with a similar vocabulary. This diversity shows not
only that varied local contexts, types of use and management
lead to different problems but also that hardly anywhere have truly integrated
approaches been implemented.
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Recommendations of Johannesburg Summit to “develop integrated water resources
management and water efficiency plans by 2005”
(UN 2001) also reveals the adherence to old modes of bureaucratic command and control
(Molle, 2006: 20). Current approaches to realizing integrated water management are
built on the heritage of a predict-and-control paradigm that has been dominating the
water management community for decades. However, over the past decade, it has
become increasingly evident that water problems of a country can no longer be resolved
by the water professionals, and/or the water ministries, alone (Biswas, 2004: 2). The
water problems are becoming increasingly more and more interconnected with other
development-related issues, and also with social, economic, legal and political factors, at
local and national levels, and sometimes at regional and even international levels.
Already, many of the water problems have become far too complex, interconnected and
large to be handled by one single institution, irrespective of the authority and resources
given to it, technical expertise and management capacity available, and all the good
intentions (Biswas, 2001).

Based on his analysis of existing literature on the IWRM-concept, Biswas (2004: 9-11)
has identified 35 sets of issues which different authors consider what are the issues that
should be integrated under the aegis of integrated water resources management. The
word integration thus often has very different connotations and interpretations depending
on the author concerned. “Integrated” clearly indicates an aspiration to functionally
engage a range of perspectives by formally considering a wide range of potential tradeoffs at different scales in space and time. Such an approach attempts to overcome the
short-comings of technical, end-of-pipe solutions dealing with individual problems in
isolation and thus often neglecting unexpected consequences (Pahl-Wostl, 2007a).
However, implementation of an integrated resources management approach that fully
accounts for the complexity and interdependencies of human-technology-environment
systems has yet to be realized.

IWRM failing to deliver
Recently various authors argued that the IWRM approach, as it is defined by the GWP,
cannot be implemented in practice generally due to operational questions and related
problems of establishing measurable criteria (eg. Jeffrey and Gearey, in press, Kluge
2005; Lankford and Cour, 2005; Biwas, 2004).
The most common criticism is that the gap between theory and practice remains
extensive. As a recent review article stated …‘There is still a long way to go to achieve a
common understanding of IWRM and to develop and refine approaches for its successful
implementation.’(Jonker, 2002. p719). Perhaps the most insightful observation regarding
this gap comes from a book review which, although published over a decade ago, still
rings true today. The review draws attention to a shared ‘basic faith in the concept and
aims of integrated management’ but also points out that ‘despite some achievements and
extraordinary capital investment, national governments have by and large failed to
sustain truly integrative programmes.’ (Westcoat, 1992).
Biswas (2004) and a couple of respondents to his article pointed out several barriers to
implementation. Integration of sectors and issues would require more centralized policy
development and implementation and thus larger, slower, and more bureaucratic
authorities to handle all policy aspects. Furthermore, objectives like stakeholder
participation and decentralization would be unlikely to promote integration. Biswas
(2004) even stated that the GWP approach is un-implementable, internally inconsistent,
based only on trendy words, and does not provide any guidance for water professionals
as to how the concept could be used to make planning and decision-making more
efficient. In the absence of both an operational definition and measurable criteria, at
present is is not possible to identify what constitutes an integrated water resources
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management. While Biswas is correct in criticising the vagueness of the IRWM concept, it
should be noted that he regards only the operational (what will be) side of the concept.
Other commentaries have pointed out that IWRM is immature as a management tool. For
example, ‘IWRM has neither been unambiguously defined, nor has the question of how it
is to be implemented been fully addressed. What has to be integrated and how is it best
done? Can the broad principles of IWRM be operationalised in practice – and, if so, how?’
(GWP/TAC, 2000). Contemporary concern over this lack of success in application is such
that the United Nations Environment Programme was recently prompted to classify the
conversion of the concepts of integrated water resources management into practice as
“Unfinished Business” (IWA/UNEP, 2002). Nevertheless, and irrespective of the specific
criticisms levelled at the application of IWRM, we would suggest that the concept
possesses two major weaknesses from which the bulk of its perceived failings arise; the
nature of the science which has informed its development, and its curiously ambiguous
character in terms of current intellectual paradigms.
In summary the following main limitations of IWRM have been highlighted in these
discussions:
-

-

vagueness of the concept;
integration of many topics and management of a system for a specific purpose
cannot be realized simultaneously;
the claims for change in management practice made by the promoters of IWRM
seem to be based on normative claims rather than a sound scientific base that
would provide evidence of these new management approaches;
examples for the successful implementation of IWRM are lacking;
emphasis on process without clearly defined and measurable targets for the goals
to be achieved.

Since this Deliverable is focusing on European case-studies it is worth mentioning that
the EU-Water Framework Directive differs from the IWRM-concept on several points. The
EU WFD does not explicitly promote IWRM. There have been papers that argue strongly
that it is even very defficient in this respect (e.g. M. MIZANUR RAHAMAN; O. VARIS; T.
KAJANDER, 2004. EU Water Framework Directive vs. Integrated Water Resources
Management: The Seven Mismatches. International Journal of Water Resources
Development, 20 (4), 565-575. ).

2.6

Adaptive management

More recently, adaptive management has been introduced as a concept that may
complement missing elements of current approaches to IWRM (Pahl-Wostl, C &
Sendzimir, J., 2005). The idea of adaptive management has been discussed in ecosystem
management for quite some time (Holling, 1978; Walters, 1986; Pahl-Wostl, 1995: Lee,
1999). It builds on a recognition that ecosystems are complex systems, which are
‘‘adaptive’’, or ‘‘self organising’’ and that management systems must be able to readjust
to change or surprise in the system (Gunderson and Holling, 2001). The insights on
complex adaptive systems are mainly derived from Complexity Theory (Geldof, 1995)
and from Social-Ecological Systems Theory (Folke et al. 2005; Walker et al., 2002). The
capacity to adapt to and shape change is an important component of resilience in a
social-ecological system (Berkes et al., 2003). Because the self-organizing properties of
complex ecosystems and associated management systems seem to cause uncertainty to
grow over time, understanding should be continuously updated and adjusted, and each
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management action viewed as an opportunity to further learn how to adapt to changing
circumstances (Carpenter et al., 2001). This is the foundation for active adaptive
management wherein policies become hypotheses, and management actions become the
experiments to test those hypotheses (Gunderson et al., 1995). It is not a “trial and
error” process, but rather emphasizes learning while doing (U.S. National Research
Council, 2004).
Adaptive management (Holling, 1978) is often put forward as a more realistic and
promising approach to deal with ecosystem complexity (Gunderson, 1999) than
management for optimal use and control of resources (Holling et al.,1996; Ludwig et al.,
2001). The increasing awareness of the complexity of environmental problems and of
human-technology-environment systems has encouraged the development of new
management approaches based on the insight that the systems to be managed are, in
broad terms, complex, non-predictable and characterized by unexpected responses to
intervention (Pahl-Wostl, 2002; Prato, 2003; Light and Blann, 2000; Committee on
Grand Canyon Monitoring and Research, 1999). Folke et al. (2005) identified the
following four critical factors that interact across temporal and spatial scales and that
seem to be required for dealing with social-ecological dynamics during periods of rapid
change and reorganization:
-

Learning to live with change and uncertainty
Combining different types of knowledge for learning
Creating opportunity for self-organization toward social-ecological resilience
Nurturing sources of resilience for renewal and reorganization

Such complex adaptive systems are characterized as hierarchies of components
interacting within and across scales with emergent properties that cannot be predicted
by knowing the components alone (Lansing 2003). Control is distributed rather than
central (Allen & McGlade, 1985; Pahl-Wostl, 1995). Rather than trying to change the
structure of complex, adaptive systems to make them controllable by
external
intervention, innovative management approaches aim at making use of the selforganizing
properties of the systems to be managed. Steering and coordination of complex adaptive
systems requires reflexive governance, which is being defined by Voß and Kemp (2005:
8) as: “the organisation (modulation) of recursive feedback relations between distributed
steering activities”. This strategic process requires five key elements (Voß and Kemp,
2006: 17-20): 1) transdisciplinary knowledge production; 2) experiments and adaptive
strategies and institutions; 3) anticipation of long-term effects of measures; 4)
interactive participatory goal formulation; and 5) interactive strategy development.
This implies a paradigm shift in water management from a prediction and control to a
management as learning approach. Such change aims at increasing the adaptive capacity
of river basins at different scales. Some structural requirements for a system to be
adaptive have been summarized in the following table. Two different regimes are
contrasted as the extreme, opposing ends of six axes.
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Table 2: Different regimes and their characteristics (From: Pahl-Wostl et al., 2005)

The characteristics of integrated adaptive regimes are to be regarded as working
hypotheses (see also Chapter 3), since the change towards more adaptive regimes is yet
slow and empirical data and practical experience thus limited. One possible reason for
this lack of innovation is the strong interdependence of the factors stabilizing current
management regimes. One cannot, for example, move easily from top-down to
participatory management practices without changing the whole approach to information
and risk management. Hence, research is urgently needed to better understand the
interdependence of key elements of water management regimes and the dynamics of
transition processes in order to be able to compare and evaluate alternative management
regimes and to implement and support transition processes if required.

2.7

Combining Adaptive Management and IWRM

What would it mean if the concepts of adaptive management and social learning would
by applied to IWRM? Folke et al (2005) already pointed out that social learning is needed
to build up experience for coping with uncertainty and change. They emphasize that
“knowledge generation in itself is not sufficient for building adaptive capacity in socialecological systems to meet the challenge of navigating nature’s dynamics and conclude
that “learning how to sustain social-ecological systems in a world of continuous change
needs an institutional and social context within which to develop and act”. Knowledge
and the ability to act upon new insights are continuously enacted in social processes. The
social network of stakeholders is an invaluable asset for dealing with change.
One can summarize that the need to involve a wide range of stakeholders and foster
social learning can be explained by a couple of insights that are not entirely new but have
only recently been taken seriously into account in management practice (From: PahlWostl et al., in press):
-

The increasing interdependence between government bodies and other
stakeholders (e.g. due to decreasing government budgets, the need for collective
decisions, distinctive competences and complementary contributions) reduces the
efficacy of a traditional command and control management style and requires a
shift towards a more interactive and participatory style.
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-

-

The increasing complexity of natural resources management (e.g. shift towards
integrated approaches in management objectives, integrated solutions instead of
technical fixes, increased awareness for the complex nature of socio-ecological
systems) requires an increased capacity for learning and innovation and the need
to involve a wider group of stakeholders (Pahl-Wostl, in press).
Increasing uncertainties (e.g. due to climate change and dynamic socio-economic
developments) require a more adaptive and flexible management approach to
engage in a faster learning cycle which allows rapid assessments of and
implementation of the consequences of new insights. This requires new skills and
capabilities, informal and flexible management structures and the inclusion of
expert knowledge as well as local lay knowledge.

As explained in paragraph 2.3 adaptive management has mainly been developed in the
context of ecosystem management and its successful transfer to IWRM remains yet to be
shown. Given the previous considerations the following statements can be made
regarding the reasons why adaptive management is needed for realizing IWRM (From:
Pahl-Wostl & Sendzimir, 2005):
-

-

-

Ambiguity in defining operational targets for the different management goals to
be achieved and conflicts of interests require participatory goal setting (not by
experts only).
Outcome of management measures is uncertain due to the complexity of the
system to be managed and uncertainties in environmental and socio-economic
developments influencing the performance of implemented management
strategies.
New knowledge about system behaviour may suggest the change in management
strategies.
Changes in environmental and/or in socio-economic conditions may demand
change in management strategies.

Figure 6 summarizes the steps in the IWRM cycle as advocated by the GWP and how
uncertainties could be integrated to move towards an adaptive management approach. It
should be emphasized that adaptive management and IWRM are complementary and not
competing concepts.
Research in the NeWater project is guided by the hypothesis that IWRM cannot be
realized unless current water management regimes undergo a transition towards more
adaptive water management that explicitly recognizes that the systems to be managed
are complex and evolving and where learning is based on a scientifically grounded
process to acquiring and processing new information.
What are now the requirements for adaptive management in river basins (From: PahlWostl & Sendzimir, 2005):
(1) New information must be available and/or consciously collected (e.g. indicators of
performance of management regimes, indicators for change that may lead to desirable or
undesirable effects)
(2) The actors in the management system must be able to process this information and
draw meaningful conclusions from it. This can be best achieved if monitoring and
information collection is based on formulating hypotheses about the system to be
managed.
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(3) Management must have the ability to implement change based on processing new
information and implement a transparent process who decides based on which
evidence why to change a management practice.
Any management regime has to be judged based on the above listed requirements.

Figure 6 - Different steps in the iterative IWRM cycle (from Jonch-Clausen, 2004, Figure 3 there)
with considerations of what would be needed to take into account uncertainties and make water
management more adaptive

2.8

Centralized versus decentralized river basin management

Below paragraph has been extracted and summarized from NeWater Deliverable 1.1.2. Paradigms in Water Management (Pahl-Wostl et al., 2006).
As being described in paragraph 2.6 the paradigm shift in water management and the
process of political modernisation refers to a great deal to decentralization in water
management. The terms ‘centralised’ and ‘decentralised’ have been used by many
authors with a variety of meanings in a variety of contexts. It is therefore important to
make clear what the definition of both is as used in this document. A general commonsense definition of centralisation is to concentrate by placing power and authority in a
centre, while to decentralise is to disperse or distribute power from the centre (Wolman,
1990). Rondinelli et al. (1981), adapted by Faguet (1997) gave the following more
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developed general definition of decentralisation: the transfer of responsibility for
planning, management, and resource-raising and allocation from the central government
to (a) field units of central government ministries or agencies; (b) subordinate units or
levels of government; (c) semi-autonomous public authorities or corporations; (d) areawide regional or functional authorities; or (e) non-governmental organisations, private
voluntary organisations and private firms.
Adaptive governance of ecosystems generally involves polycentric institutional
arrangements, which are nested quasi-autonomous decision-making units operating at
multiple scales (Ostrom, E. 1996; McGinnis, 2000). They involve local, as well as higher,
organizational levels and aim at finding a balance between decentralized and centralized
control (Imperial, 1999). As argued by Gunderson & Holling (1995), during times of rapid
change informal social networks can provide arenas for novelty and innovation and
enhance flexibility, all of which tend to be stifled in bureaucracies. However, these
network structures do not replace the accountability of existing hierarchical bureaucracies
but operate within and complement them (Kettl, 2000). As observed by Steel & Weber
(2001), too much decentralization may counteract its purpose and miss the opportunity
of collective action that involves several organizational levels. Therefore, actual river
basin operations will be a balance between centralized and decentralized river basin
management. In some river basins there will be a clear case for a well-financed
regulatory authority deploying centrally planned infrastructure, water measurement and
legal safeguards against powerful sectoral interests (Lankford et al., 2006: 10).
Discussing the aspect of decentralisation in a broad approach, it has to be mentioned
that other concepts exist in that field and have some overlapping parts with the
decentralisation concept. One important concept from the governance-sphere is the
concept of polycentric governance, which also is mentioned in connection with further
related concepts such as “multi-level governance” and “multiple spheres of authority”
(Ostrom, 2005: 255; Marks and Hooghe, 2004; Rosenau, 2004). For more on multi-level
water governance in the EU see paragraph 2.9.
According to Ostrom (2001: 2) “polycentric systems are the organization of small-,
medium-, and large-scale democratic units that each may exercise considerable
independence to make and enforce rules within a circumscribed scope of authority for a
specific geographical area”. Adaptive management suggests that there should not be one
single centre of power, but a system dividing power to multiple centers, or a polycentric
governance system. This coincides with the decentralisation concept described above.
The concept of polycentric governance plays an important role in this Deliverable as it is
considered as one important element of adaptive regimes.

2.9

Multi-level water governance in the EU

In order to understand the selection of the case studies, and more specifically their
position in a broader context of EU policy, it is necessary to reflect for a moment on the
topic of multi-level water governance in the EU. It also serves as a bridge to Chapter 3,
where the concepts described in this chapter are placed into an analytical framework for
analyzing European sub catchments.
Debates over ‘scaling’ powers within multi-level governance have become widely
discussed in several related academic sub-disciplines, including economic federalism (e.g.
Oates 1998), political geography (e.g. Delaney and Leitner, 1997), EU studies (Hooghe
and Marks, 2003) and international public policy (Young, 2002). For example, conflicts
over the appropriate ‘scale’ (Young, 2002) or institutional level of policy-making
characterize multi-level water governance.
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According to the Water Framework Directive the natural area for water management is
the river basin area. This is not only a challenge for transboundary river basins, but also
for water management on a local scale, since the majority of administrative boundaries
do not match with the hydrological boundaries determined by the Directive. The latter is
also the present situation in the case-studies of this Deliverable.
This problem of institutional fit (Young 1999: 45) required horizontal and vertical
cooperation between all administrations and institutions involved, and it caused many
debates over ‘scaling’ powers within multi-level water governance in the EU. Originally,
water pollution problems were governed at the national or even local scales. Over time,
policy tasks have been incrementally re-scaled to the EU triggering disputes over its
legitimacy, costs and effectiveness. These arguments culminated in attempts by Member
States to ‘repatriate’ or re-scale water governance tasks during the 1990s (Jordan,
2000). Although repatriation per se did not occur (idem), recent initiatives such as the
Water Framework Directive (WFD) are leading to increased downward scaling of tasks so
that they are shared more functionally between institutional levels.
Water resources management is determined by complex interrelationships of a number
of factors at different scales. Often scale is understood in the sense of what is called
“levels” here, e.g. the local, national or global “scale/level” as subdivisions when referring
to the spatial scale (Constanza et al. 2001, 7; Adger 2001, 929). According to Berkes
(2003 et al., 317) it is useful to start with the assumption that a given resource
management system is multi-scale and that it should be managed at different scales
simultaneously. Social-ecological systems can for example be examined from:
-

a temporal point of view (the temporal scale, e.g. distinguishing between time
intervals such as days, years, decades and centuries),
a point of view of location (the spatial scale, e.g. distinguishing between the
global, national, sub-national and local levels),
an institutional point of view (the institutional scale, e.g. distinguishing between
constitutional rules, collective choice rules and operational rules)18 and
a jurisdictional point of view (jurisdictional scale, e.g. national, provincial and local
administrations) (Cash et al., 2006)

Under certain circumstances experience made and solutions found at one level of a
certain scale might be appropriate to solve a problem at a higher or lower level of that
same scale. Thus scaling-up (or rather “levelling-up”) or -down is an issue of concern
when searching for solutions to multi-scale and multi-level systems such as linked socialecological systems. On the other hand one has to be cautious with the transferability of
institutional arrangements since an arrangement that proved fitting one setting of a
problem might not necessarily be suitable for solving a related problem situated on
another level or scale (Young 2002, 10).
This research is mainly concerned with the spatial scales, since the natural area for water
management is the river basin area (according to the Water Framework Directive (EC,
2007)), but also with jurisdictional scales, since current responsibilities in water
management, in most EU Member States, are (still) structured along administrative
boundaries (e.g. national, provincial and local administrations).
Moreover, this research will focus on a subbasin level, but being embedded in a wider
context of the transboundary basin level and the operational or local level. The subbasin
level is conceived as the level where all elements of adaptive and integrated water
management are at play. At the same time this level is influencing, or is being influenced

18

Accordingly an institution or institutional arrangement can be examined with
regard to its temporal, spatial or functional scales (IHDP 1998).
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by, higher and lower levels. This central position also allows for assessing the outcomes
of a water management regime at the operational level, since the management on the
subbasin level (e.g. water board or regional water authority) is influenced by
international or national regulation, while implementing at the operational and/or local
level.
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Chapter 3

Analytical Framework

The analytical framework for this Deliverable (see figure 3.1) can best be described as a
framework in which adaptive and integrated water resources management (AIWM) is
embedded in an institutional setting of formal rules, such as the Water Framework
Directive or national and regional Water Law(s). This institutional setting is created to
respond to the demand for governance as regards water related problems, such as
climate-related extreme events. AIWM in combination with its institutional setting can be
described as a water management regime. The most commonly used definition of a
regime in political science is that of Krasner (1983): “implicit principles, norms, rules,
and decision-making procedures around which actors’ expectations converge in a given
area”. Principles are beliefs of fact, causation, and rectitude. Norms are standards of
behaviour defined in terms of rights and obligations. Rules are specific prescriptions or
proscriptions for action. Decision-making procedures are prevailing practices for making
and implementing collective choice. Regime theory strives to explain the formation,
properties and consequences of these (international) regimes (Mayer et al., 1993). Due
to the high interconnectedness and internal logic, it is assumed that individual elements
of the regime cannot be exchanged arbitrarily.
In contrast to international regimes that have been assumed to unfold around a single
institution (e.g. UN Convention on Biological Diversity, Convention on Long-Range
Transboundary Air Pollution, The Kyoto Protocol) a water management regime is
assumed to unfold around a societal function (e.g. water supply, flood protection). This
gives the definition a constructivist character since societal functions are continuously
reinterpreted and enacted by regime actors. The approach in this paper is constructivist
in that it acknowledges the interplay between structures and actors (see also paragraph
2.1).

Table 3.1: Different regimes and their characteristics (From: Pahl-Wostl et al., 2005)

The factors which are considered important in Adaptive and Integrated Water Resources
Management (AIWM) have been developed based on working hypotheses of the
NeWater-project (Pahl-Wostl et al., 2005). Some structural requirements for a system to
be adaptive have been summarized in table 3.1. Two different regimes are contrasted as
the extreme, opposing ends of six axes.
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Using these working hypotheses as a starting point, the factors considered important in
adaptive and integrated water management have been operationalised, based on
relevant literature, which resulted in an analytical (sub-)framework for AIWM (see green
box in figure 3.1), consisting of nine different categories of variables:
A)
B)
C)
D)
E)
F)
G)
H)
I)

Agency
Awareness Raising & Education
Type of governance
Cooperation (maybe split in stakeholder and citizen participation & networks)
Policy development & implementation
Information management & sharing
Finances and cost recovery
Risk management
Effectiveness of (international) regulation

An important assumption in this analytical framework is that effective AIWM is able to
facilitate a change in rule configuration, as being an adaptation to climate change. As
such, there is a reciprocal relationship between the institutional setting and AIWM.
Moreover, my assumption is that this relationship is reciprocal only in a situation of
bottom-up governance, including real participation of non-governmental stakeholders,
but also from different government sectors, lower levels of government, and downstream
stakeholders. This bottom-up process is emerging from partnerships and networks (Geels
et al., 2004). In a hierarchical mode of government, merely including top-down
processes, this relationship will have a unilateral character, instead of a reciprocal one.
In turn, the analytical framework describes the physical intervention in the river basin,
being defined as adaptation measures within the context of flood protection and
drought/low flow protection (see figure 3.1, yellow box). In principle, this could be
measures which have been implemented very recently or more than 50 years ago.
Moreover, it should be taken into account that each regime could be currently in a
process of policy development or –implementation as regards its adaptation to climaterelated extreme events. The results presented in this paper are therefore being analyzed
from this perspective.
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Elements of
AIWM
1) Agency

Institutional
setting

2) Awareness Raising &
Education
3) Governance
structure

Formal rules, such
as the Water
Framework
Directive, National
or Regional Water
Law(s), Aarhus
Convention, etc.

4) Cooperation
5) Policy development
& implementation
6) Information
management & sharing
7) Finances and cost
recovery
8) Risk management

+

Geographical and
demographical
setting

Physical
intervention
in river
basin

9) Effectiveness of
(international)
regulation

Adaptation
measures within
the context of
flood protection
and drought/low
flow protection
Questionnaire B:
Empirical results

Questionnaire A:

Effectiveness
of measures

Are problems within
the context of
climate-related
extreme events in
the river basin being
solved?
Based on
measurable
indicators, such as
number of floods (or
dyke breaches) in
flood protected
areas, number of
victims, damage to
property and crops,
sufficient water
supply, etc

Empirical results

Relevant
literature

Empirical assessment based on
questionnaires

Future
research

Figure 3. 1 – Analytical framework for explorative research in this Deliverable

Although this paper is focusing on adaptation to climate-related extreme events, instead
of adaptation to climate change, it is useful to take a look at the definition of ‘adaptation
to climate change’ as defined by Adger et al., (2005, p.78):
“An adjustment in ecological, social or economic systems in response to
observed or expected changes in climatic stimuli and their effects and impacts
in order to alleviate adverse impacts of change or take advantage of new
opportunities. Adaptation can involve both building adaptive capacity thereby
increasing the ability of individuals, groups, or organisations to adapt to
changes, and implementing adaptation decisions, i.e. transforming that
capacity into action. Both dimensions of adaptation can be implemented in
preparation for or in response to impacts generated by a changing climate.”
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The adaptive capacity to deal with changes is similar to the level of Adaptive and
Integrated Water Resources Management (AIWM) in this paper (see green box in figure
1).
In the analytical framework described above this paper is focusing on two dependent
variables:
1) The adaptive capacity / level of AIWM (see green box in figure 1), and;
2) The physical intervention in the river basin, being defined as adaptation measures
within the context of flood protection and drought/low flow protection (see orange
box in figure 1).
Based on relevant literature each category has been operationalised into specific
variables, including single or multiple indicators for each variable. The operationalisation
resulted in 33 variables; comprising 62 indicators (see Table 5 – Overview of analytical
framework). The categories D, E, F and G are for a large part derived from NeWater
Deliverable 1.3.1 – Transboundary River Basin Management – State-of-the-art review on
transboundary regimes and information management in the context of adaptive
management (Raadgever, G.T. and Mostert, E., 2005b).
Below chapter will elaborate on the development of this analytical framework on each
separate category.

Table 5 – Overview of variables and indicators for AIWM
Dimension

Variable

Indicator

Literature

A) Agency

1. Type of
leadership (in
dealing with
climate-related
extreme events)

Mobilization of allies

Folke et al, 2005; Leach &
Pelkey, 2001; Giddens, 1986;
Wendt, 1995; Grin et al, 2004;
Voß and Kemp,2005; Bos &
Grin, 2008

Taking advantage of exogenous factors
(e.g. taking action when political
climate is right)
Barriers are dealt with effectively,
causing no serious delays or problems
Leadership is proactive; anticipates on
problems

B) Awareness
raising &
education

C)
Governance

2. Level of
cohesion

Leadership is able to formulate and
articulate internally consistent policy
preferences

Jupille & Caporaso, 1998

3. Level of
authority

Leadership has authority to act
externally, in particular the legal
competence in given subject matter

5. Public
awareness
programs on
water problems

Public awareness programs for water
management are regularly
implemented in collaboration with civil
society organizations and the media

Savenije & Van der Zaag, 2000;
Rondinelli, 1983

6. Water
education in
school programs

IWRM is regularly introduced in school
programs; and with potential to be an
integral part of school curricula

Savenije & Van der Zaag, 2000;
Rondinelli, 1983

7. Water
education

IWRM is regularly introduced in
educational/capacity building programs
for water professionals

Savenije & Van der Zaag, 2000;
Rondinelli, 1983

4. Type of
governance

Consensual (bottom-up) governance vs
top-down governance (governance by
government)

Pahl-Wostl et al, 2007c; Steel &
Weber, 2001; Lankford et al,
2006; Ostrom, 1996, 2001,
2005; Hooghe & Marks, 2003;
Kettl, 2000; Imperial, 1999;
Young, 2002; Olsson et al, 2006
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D)
Cooperation
(Formal and
informal
actor
networks)

8. Level of, or
provisions for,
stakeholder
participation

9. cross-sectoral
cooperation

Legal provisions concerning access to
information, participation in decisionmaking (e.g. consultation requirements
before decision-making) and access to
courts

Scharpf, 1978; Kickert
1997; Folke et al,
Brannstromm
et
al,
Sumberg and Okali,
Huisman, de Jong et al.
Marty 2001; Raadgever
2008

Co-operation structures include nongovernmental stakeholders (e.g.
environmental NGO’s, user groups,
citizen groups or private sector)

Folke et al, 2005; Brannstromm
et al, 2004; Sumberg and Okali,
2006; Huisman, de Jong et al,
2000; Marty 2001

Non-governmental stakeholders
actually contribute to agenda setting,
analysing problems, developing
solutions and taking decisions
(“coproduction”)

Folke et al, 2005; Brannstromm
et al, 2004; Sumberg and Okali,
2006; Huisman, de Jong et al,
2000; Marty 2001

Non-governmental stakeholders
undertake parts of river basin
management themselves, e.g. though
water users’ associations

Scharpf, 1978; Kickert et al,
1997; Folke et al., 2005;
Raadgever et al, 2008

Sectoral governments actively involve
other government sectors (e.g.
agriculture, nature, environment,
tourism, forestry, health, navigation,
spatial planning)

Dube
and
Swatuk,
Scharpf, 1978; Kickert
1997; Folke et al,
Brannstromm
et
al,
Sumberg and Okali,
Huisman, de Jong et al,
Marty 2001; Raadgever
2008

Co-operation structures include
government bodies from different
sectors; many contacts generally

10. cooperation
between
administration
levels

11. cooperation
across
administrative
boundaries

E) Policy
development
and
implementati

19

12. time horizon

et al,
2005;
2004;
2006;
2000;
et al,

2002;
et al,
2005;
2004;
2006;
2000;
et al,

Conflicts are dealt with constructively,
resulting in inclusive agreements to
which the parties are committed19

McCay, 2002; Stern, 1991;
Ostrom, V., 1993; Wolf, 1997

Lower level governments are involved
in decision-making by higher level
governments

Pahl-Wostl et al, 2007c; Steel &
Weber, 2001 Lankford et al,
2006; Ostrom, 1996, 2001,
2005; Marks & Hooghe, 2004;
Kettl, 2000; Imperial, 1999;
Young, 2002

Co-operation structures include
government bodies from different
hierarchical levels; many contacts
generally
Conflicts are dealt with constructively,
resulting in inclusive agreements to
which the parties are committed (see
footnote 19)

McCay, 2002; Stern, 1991;
Ostrom, V., 1993; Wolf, 1997

Downstream governments are involved
in decision-making by upstream
governments

Kerr, 2007; Lebel et al, 2008;
Raadgever et al 2008

International/ transboundary cooperation structures exist (e.g. river
basin commissions); many contacts
generally
Conflicts are dealt with constructively,
resulting in inclusive agreements to
which the parties are committed (see
footnote 19)

McCay, 2002; Stern, 1991;
Ostrom, V., 1993; Wolf, 1997

Solutions for short term problems do
not cause more problems in the (far)
future (20 years or more)

Voß and Kemp, 2006; Dube and
Swatuk, 2002; Kickert et al,
1997

Conflicts are at least reduced, or resolved, in order to prevent stalling of the decisionmaking process. Inclusive: no stalling because of this specific conflict, exclusive other
conflicts
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on

Already now preparations are taken for
the (far) future (20 years or more)

Raadgever et al, 2008; PahlWostl et al, 2007c; Voß and
Kemp, 2006

13. flexible
measures,
keeping options
open

Measures taken now or proposed for
the near future do not limit the range
of possible measures that can be taken
in the far future and are preferably
reversible.

Voß and Kemp, 2006; Dube and
Swatuk, 2002; Kickert et al,
1997

14.
experimentation

Small-scale policy experiments take
place/ are financially supported.

Voß and Kemp, 2006;
Sanderson, 2002

15.
consideration of
possible
measures

Several alternatives and scenario’s are
discussed

Pahl-Wostl et al, 2007c;
Raadgever et al 2008

Alternatives include small and largescale and structural and nonstructural
measures

Pahl-Wostl et al, 2007c;
Raadgever et al 2008

Plans and policies are actually
implemented

Raadgever et al 2008

Water policies are not dogmatically
stuck to when there are good reasons
not to implement policies, such as new
and unforeseen circumstances (e.g.
climate change) and new insights

Pahl-Wostl et al, 2007c;
Raadgever et al 2008

Formation and documentation of highlevel steering committee meetings for
project preparation and implementation

Raadgever et al 2008; Voß and
Kemp, 2006

17. Monitoring &
Evaluation

Adoption of an M&E plan during project
preparation that includes establishment
of process indicators, stress reduction
indicators, and environmental status
indicators.

Ostrom, 1990; Sanderson,
2002; Young, 2002; Willis K.J. &
Whittaker, 2002

18.
joint/participativ
e information
production

Different government bodies are
involved in setting the TORs and
supervising the search, or at least
consulted (interviews, surveys etc.)

Dube and Swatuk, 2002

Idem for non-governmental
stakeholders

Brannstromm et al., 2004;
Sumberg and Okali, 2006;
Huisman, de Jong et al. 2000;
Marty 2001

19.
interdisciplinarit
y

Different disciplines are involved in
defining and executing the research: in
addition to technical and engineering
sciences also for instance ecology and
the social sciences

Folke et al, 2005; Voß and
Kemp, 2006

20. Elicitation of
mental models/
critical
selfreflection
about

Researchers allow their research to be
challenged by stakeholders and present
their own assumption in as far as they
are aware of them

Voß and Kemp, 2005; Stirling,
2006; Grin et al., 2004

Research results are not presented in
an authoritative way, but in a
facilitative way, to stimulate reflection
by the stakeholders about what is
possible and what it is they want20

Voß and Kemp, 2005; Stirling,
2006; Grin et al., 2004

Uncertainties are not glossed over but
communicated (in final reports, orally)

Dietz, et al, 2003; Brugnach et
al., 2008

Researchers are willing to talk with

Dietz, et al, 2003; Brugnach et

16. actual
implementation
of policies

F)
Information
management
and sharing

Assumptions

21. explicit
consideration of
uncertainty

20

When research results are presented it is possible (in general) to have an open
discussion and provide critical feedback on the conceptual framework, research methods,
results and conclusions. Compared to presentation in a hierarchical (top-down) and onedirectional way.
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22. broad
communication

23. utilization of
information

stakeholders about uncertainties

al., 2008

Governments exchange information
and data with other governments

Voß and Kemp, 2006

Governments actively disseminate
information and data to the public: on
the Internet, but also by producing
leaflets, though the media, etc.

Raadgever et al 2008

New information is used in public
debates (and is not distorted)

Raadgever et al 2008

New information influences policy

G) Finances
and cost
recovery

H) Risk
management

I)
Effectiveness
of
international
regulation

24. decision
support system

River basin information systems are up
to standards

Young, 2002; Willis K.J. &
Whittaker, 2002

25. resource
availability

Sufficient (public and private)
resources are available

Leach & Pelkey, 2001

26. cost
recovery

Costs are recovered from the ‘users’ by
public and private financial instruments
(charges, prices, insurance etc.)

Pahl-Wostl et al, 2007c

27. allocation of
resources

Authorities can take loans and
depreciate their assets, to facilitate
efficient use of resources and
replacement of assets

Dietz, et al, 2003, Pahl-Wostl et
al, 2007c

Financial resources diversified using a
broad set of private and public financial
instruments

Dietz, et al, 2003, Pahl-Wostl et
al, 2007c

28. private
sector
participation

Wide-spread private sector
participation in river basin
management

Dietz, et al, 2003; Raadgever et
al, 2008

29. Risk
perception

Both formal expert judgment and risk
perceptions by the stakeholders

Brugnach et al., 2008; PahlWostl et al, 2007c

30. Decisionmaking on
acceptable risks

Non-governmental stakeholders are
involved in decisions on what are
acceptable risks

Scharpf, 1978; Kickert et al,
1997; Folke et al, 2005;
Raadgever et al, 2008

31. insurance
against risk

Insurance against housing and
property damage is available > nonadaptive

By authors

Harvest insurance mechanisms are
available > non-adaptive

By authors

To which extent are coercive sanctions
used as legitimate means of generating
compliance in hierarchical context?

Lamy 2005; Dietz, et al, 2003;
Chayes et al. 1993 ; Weinstein
2000; Ostrom et al., 1994;
Tietenberg et al., 2001; Nash,
2002; Garner and Stern, 1996;
Weiss and Jacobson, 1998

32. Level of
compliance

To which extent are coercive sanctions
used as legitimate means of generating
compliance in institutionalized
horizontal setting, in other words, does
compliance with regulations vary with
the availability of information,
institutionalized horizontal coercion,
shaming, and adjudication, among
other things?
Are there any softer paths to
compliance in place (e.g. capacity
building, legitimacy building, and the
voluntary internalization of law)?
33. Adoption of
international
regulation

Country adoption of specific water,
environment, or sector related legal
reforms, policies, institutions,
standards, and programs necessary to
address the transboundary priority
issues, including stakeholder
participation programs

Lamy 2005; Dietz, et al, 2003;
Chayes et al. 1993 ; Weinstein
2000; Ostrom et al., 1994;
Tietenberg et al., 2001; Nash,
2002; Garner and Stern, 1996;
Weiss and Jacobson, 1998

54
County ratification of the regional or
global conventions and protocols
High-level political commitment to
follow up joint action as signified by,
among other things, ministerial level
declarations or adoption of a joint
legal/institutional framework
Country commitments to report
progress in achieving stress reduction
indicators as well as environmental
status data to the regional or joint
institution
Incorporation of country assistance
strategies (CAS) in the World Bank or
regional development bank or UNDP
country-level strategic results
framework (SRF)

3.1

Agency

The reason for having the meta-variable agency is mainly based on the work of Anthony
Giddens (1984), who argues that social structure is both the medium and outcome of
action. According to Anthony Giddens (1984) and Alexander Wendt (1987) actors have
preferences which they cannot realize without collective action; based on these
preferences they shape and re-shape social structures; once these social structures are
in place, they shape and re-shape the actors themselves and their preferences.
In other words, the constitution of agents and structures are not two independently sets
of phenomena, meaning that structures should not be treated as external to individuals.
This is what Voß and Kemp (2005) call second-order reflexivity, which is about selfcritical and self-conscious reflection on processes of modernity, particularly instrumental
rationality. It evokes a sense of agency, intention and change. Here actors reflect on and
confront not only the self-induced problems of modernity, but also the approaches,
structures and systems that reproduce them (Stirling, 2006; Grin et al., 2004). In other
words, agents have the ability to look at actions to judge their effectiveness in achieving
their objectives. This means that if agents can reproduce structure through action, they
can also transform it. Agency is therefore considered important and included as a
variable in the analytical framework of this Deliverable.

Leadership
Although leadership is only one element of agency it is definitely an important one, since
collaboration in governance networks requires leadership (Folke et al., 2005). In a review
of the empirical literature on watershed partnership by Leach & Pelkey (2001), effective
leadership and management was the second most frequent factor for successful
partnership after adequate funding. Leadership is essential in shaping change and
reorganization by providing innovation in order to achieve the flexibility needed to deal
with ecosystem dynamics. In Deliverable I will focus on leadership in the direction of
adaptive governance of social-ecological systems.
It is argued by Folke et al. (2005: 58) that leaders can provide key functions for adaptive
governance, such as building trust, making sense, managing conflict, linking actors,
initiating partnership among actor groups, compiling and generating knowledge, and
mobilizing broad support for change. These individuals often have the ability to manage
existing knowledge within social networks for ecosystem management and further
develop those networks. Lack of leaders can lead to inertia in social-ecological systems
(idem, p.111).
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Based on the above mentioned key functions for leadership in adaptive governance four
different indicators have been selected for the analytical framework:
1) leadership mobilizes allies; 2) leadership takes advantage of exogenous factors (e.g.
when political climate is right or when useful information becomes available); 3) barriers
are dealt with effectively – causing no serious delays or problems; 4) leadership is
proactive – anticipates on problems.

Cohesion & authority
The last variables in the category of agency are the level of cohesion and the level of of
authority of the responsible management authorities. These variables are derived from
the work of Jupille, J. & Caporaso, J. (1998). The level of cohesion is defined as ‘the
degree to which an entity is able to formulate and articulate internally consistent policy
prefereces’ (p. 218-9), secondly, the level of authority is defined as leadership which is
‘able to act externally, in particular the legal competence in given subject matter’ (p.
216-7).
For all the variables the respondents were asked to give an answer from their
professional point of view, or the insight view of their organization. Especially for the
variable agency it was therefore necessary to specify which organization was being
scored. Respondents were asked to score the organization were he/she is employed. In
case this organization has no mandates in river basin management they were free to
choose an organization which does have a mandate. Based on the above the variable
agency refers to management/leadership by institutions, administration, and/or
executives which have a mandate in river basin management.

3.2

Awareness Raising & Education

Having adequate technical capacities and negotiating skills is an important prerequisite
for cooperation. Capacity building helps to develop these capacities (Savenije & Van der
Zaag, 2000). Furthermore, teaching and training are important aspects of a
decentralisation process (Rondinelli, 1983). Based on this literature the analytical
framework comprises three different variables for this category: 1) public awareness
programs on water issues; 2) water education in secondary school programs; 3) water
education for water practitioners/professionals.

3.3

Top-down versus bottom-up governance

As being described in paragraph 2.6 the paradigm shift in water management and the
process of political modernisation refers to a great deal to decentralization in water
management.
For the analytical framework the variable of top-down governance (governance by
government) versus consensual (bottom-up) governance has been selected as the single
indicator for governance. It should be noted this variable is considered as an overarching
indicator, since it is assumed to be related to the structure of formal and informal
networks (see § 3.4 Cooperation), and to meta-variables like policy development &
implementation (3.5), information management & sharing (3.6), risk management, and
effectiveness of regulation (3.9).

3.4

Cooperation (stakeholder and citizen participation & policy networks)

Policy formation and policy implementation (see paragraph 3.5) are inevitably the result
of interactions among a plurality of separate actors with separate interests, goals, and
strategies (Scharpf, 1978: 346). Scharpf argued that policy analysis should be geared
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towards the interorganizational network within which policy is made. According to Kickert
et al. (1997), the actors involved in policy development and implementation are not only
drawn from governmental units; they may also include other whose efforts are required
for the success of policy-making and its implementation. Indeed, the bottom-up
perspective employed here draws attention to the point that for most endeavours in
policy development and implementation the target groups (as they are often called) of
official efforts must be counted among the necessary participants and incorporated in
network analysis, rather than ignored or treated as passive objects populating the
implementation landscape. In empirical terms, the degree of problem-solving success
often varies greatly depending on the extent and type of involvement of targeted
individuals and organizations in ‘co-producing’ the cooperative effort (see Hupe, 1993).
For analyzing the extent and type of involvement of targeted individuals and
organizations this Deliverable includes the following variables: stakeholder participation,
cross-sectoral cooperation, cooperation between administrative levels (vertical
cooperation), cooperation across administrative boundaries (horizontal cooperation), and
finally, the extent of conflict resolution. These variables are operationalized into multiple
indicators, which for a large part are derived from the concept of social learning. Social
learning refers to the capacity of all stakeholders to deal with different interests and
points of view, and to collectively manage the resources in a sustainable way (Folke et
al., 2005). Important are issues such as the development of a shared problem definition,
and shared understanding of the physical system at stake, perception issues and mental
frames, negotiation processes and strategies, and the quality of communication.
Crucial for the understanding of social learning processes is the understanding of multiparty processes in which representatives from stakeholder groups interact on a regular
base. Folke et al. (2005) point out that social learning is needed to build up experience
for coping with uncertainty and change. They emphasize that “knowledge generation in
itself is not sufficient for building adaptive capacity in social-ecological systems to meet
the challenge of navigating nature’s dynamics” and conclude that “learning how to
sustain social-ecological systems in a world of continuous change needs an institutional
and social context within which to develop and act”.
Based on empirical evidence from the literature mentioned above it is possible to come
up with a set of working hypotheses for this category: 1) water governance becomes
more adaptive as the government levels involved in water management become more
strongly connected; 2) water governance becomes more adaptive as stakeholders
become involved in the policy process at an earlier stage; 3) water governance becomes
more adaptive as the interactions between water managers and stakeholders take a twoway rather than a one-way character; 4) water governance becomes more adaptive as
water managers become more consensus orientated in their dealings with stakeholders.
Stakeholder participation
Stakeholder participation is a cross-cutting variable in the analytical framework, because
it is being used as a variable in different categories: cooperation, policy development &
implementation, information management & sharing, and in risk management (see also
variables 8, 18, 29, and 30 in table 5 – Overview of Analytical Framework). This variable
is operationalized into several indicators:
-

Stakeholders should be able to make modifications to plans (Sumberg and Okali,
2006) > Indicator 18-2.
Stakeholders have a greater chance of influencing the decentralisation process if
they are part of a legal frame work (Brannstom, 2004) > Indicator 8-1
Stakeholders should be able to make modifications to plans (Sumberg and Okali,
2006) > Indicator 18-2
Local governments can gain access to valuable local knowledge through
involvement of NGOs (Brannstromm et al., 2004) > Variable 18
(Nongovernmental) stakeholders and the general public should be involved,
although this may take a lot of time initially, to support cooperation and enlarge
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the acceptation of proposed measures (Huisman, de Jong et al. 2000; Marty
2001) > Variable 8, 18, 20
Conflict resolution
Sharp differences in power and in values across interested parties make conflict inherent
in environmental choices. Indeed, conflict resolution may be as important a motivation
for designing resource institutions as is concern with the resources themselves (McCay,
2002). People bring varying perspectives, interests, and fundamental philosophies to
problems of environmental governance, and their conflicts, if they do not escalate to the
point of dysfunction, can spark learning and change (Stern, 1991; Ostrom, V., 1993).
Nevertheless, water dispute amelioration is as important as and less costly than conflict
resolution. Early cooperation requires that incentives are made sufficiently clear to all
stakeholders (Wolf 1998).
Dealing constructively with conflicts, resulting in inclusive agreements to which the
parties are committed, is used as a variable in this Deliverable, and applies to crosssectoral cooperation, cooperation between administrative levels (vertical cooperation),
and cooperation across administrative boundaries (horizontal cooperation) (> See
variable 9, 10, 11 in Table 5 – Overview of Analytical Framework).
Based on literature discussed in the previous paragraphs we have developed a list of 4
variables, including a total of 13 indicators for the regime dimension ‘Cooperation’ (see
table 3.4)

3.5

Policy development & implementation

The concept of policy development is defined by Kickert et al. (1997) as ‘problem-solving
efforts stimulated by government and ordered into programmes.’ As already argued in
the previous paragraph policy formation and policy implementation are inevitably the
result of interactions among a plurality of separate actors with separate interests, goals,
and strategies. Steering and coordination of complex adaptive systems requires reflexive
governance, which is being defined by Voß and Kemp (2005: 8) as: “the organisation
(modulation) of recursive feedback relations between distributed steering activities”.
Important elements of this strategic process are amongst others (Voß and Kemp, 2006:
17-20): 1) experiments and adaptive strategies and institutions (variable 14); 2)
anticipation of long-term effects of measures (variable 12-1 and 13).
Policy development and implementation also includes variables such as the consideration
of possible measures (see variable 15). This variable in turn is operationalized into
multiple indicators, such as to what extent non-structural measures have been taken into
account, next to structural measures (such as dike reinforcements). Examples of nonstructural measures are flood insurance, flood zoning restrictions, land-use management,
economic incentives, public information and community education. As regards flood
policy, non-structural measures are intended to modify flood susceptibility and flood
impact.
Water management can not be seen as a separate issue from land management (Dube
and Swatuk, 2002). Therefore, integration of water management with agriculture and
spatial planning is important since measures taken now or proposed for the near future
should not limit the range of possible measures that can be taken in the far future and
are preferably reversible > See variable 12 and 13.
Monitoring and evaluation
According to Elinor Ostrom (1990:94), monitors, who actively audit common pool
resource conditions and appropriate behavior, are accountable to the appropriators or are
the appropriators. Also evaluation is a key institutional practice in interactive governance
to provide the basis for reflexive social learning (Sanderson, 2002: 9).
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3.6

Information management & sharing

Environmental governance depends on good, trustworthy information about stocks,
flows, and processes within the resource systems being governed, as well as about the
human-environment interactions affecting those systems. This information must be
congruent in scale with environmental events and decisions (Young, 2002; Willis K.J. &
Whittaker, 2002). Highly aggregated information may ignore or average out local
information that is important in identifying future problems and developing solutions.
Effective governance requires not only factual information about the state of the
environment and human actions but also information about uncertainty and values
(Dietz, et al, 2003: 1908). Scientific understanding of coupled human-biophysical
systems will always be uncertain because of inherent unpredictability in the systems and
because the science is never complete (Wilson, 2002). Steering and coordination of
complex adaptive systems therefore requires reflexive governance, which consists of five
key elements (Voß and Kemp, 2006: 17-20): 1) transdisciplinary knowledge production
(see variable 18 and 19); 2) experiments and adaptive strategies and institutions
(variable 15); 3) anticipation of long-term effects of measures (variable 13); 4)
interactive participatory goal formulation (variable 18); and 5) interactive strategy
development.
For evaluating information management and -sharing this Deliverable is using the DPSIRframework for describing what information is produced, communicated and used. The
DPSIR-framework is an often-applied causal framework for describing the interactions
between society and the environment ((EEA 1999) in (Nilsson 2003)). The framework
makes a distinction between Driving forces, Pressures, State, Impact and Responses.
Figure 4 presents the DPSIR framework applied to an example of flood management
(From: Raadgever et al., 2005b).

Figure 3.6 - The DPSIR framework applied to an example of flood management (From: Raadgever et al., 2005b).

Based on above paragraphs the
management have been developed:

following

working

hypotheses

for

information
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1) Water management becomes more adaptive as the accessibility of the information
that is collected increases; 2) Water governance becomes more adaptive as the regime
collects information on more elements of the DPSIR framework.
In order to evaluate to what extent information management in current river basin
management is adaptive, the various stages of information management are used as
analytical elements:
- Specification of information goals, needs & strategy (this is normally done in
Terms of References: a document which describes the purpose and structure of a
project, normally created during the initiation phase of the project management
cycle);
- Information production (data collection and interpretation);
- Communication (exchange of data and produced information);
- Information utilisation (e.g. in decision-making).
Especially in the first stages adaptive management requires that different disciplines are
involved in defining and executing the research: in addition to technical and engineering
sciences also for instance ecology and the social sciences (variable 19). Also the
interaction between actors that demand information and actors that can supply
information is crucial (variable 19). Moreover, clear communication about goals, needs
and strategies requires that frames and mental models are made explicit (variable 20).
Although uncertainties are often glossed over, explicit consideration of uncertainty,
especially regarding the impacts of climate change, are considered crucial in adaptive
management (variable 21).

3.7

Finances and cost recovery

In a review of the empirical literature on watershed partnership by Leach & Pelkey
(2001), adequate funding was the most frequent factor for successful partnership,
followed by effective leadership and management. Moreover, financial instruments can
provide incentives to achieve compliance with environmental rules (Dietz, et al., 2003).

3.8

Effectiveness of (international) regulation

Most neo-liberals believe that states cooperate to achieve absolute gains and the
greatest obstacle to cooperation is ‘cheating’ or non-compliance by other states (Lamy
2005: 214). Since cooperation is considered an important element in AIWM it is also
important to include, therefore, the level of compliance as a variable in our analytical
framework.
Effective governance requires that the rules of resource use are generally followed, with
reasonable standards for tolerating modest violations (Dietz, et al, 2003: 1909). It is
generally most effective to impose modest sanctions on first offenders, and gradually
increase the severity of sanctions for those who do not learn from their first or second
encounter (Weinstein 2000; Ostrom et al., 1994). According to Chayes et al. (1993, p
205) it is not so much coercion by a superior power but good management and
institutionalized incentive mechanisms that lead to satisfactory levels of compliance.
Voluntary approaches and those based on information disclosure have only begun to
receive careful scientific attention as supplements to other tools (Tietenberg et al., 2001;
Nash, 2002). Success appears to depend on the existence of incentives that benefit
leaders in volunteering over laggards and on the simultaneous use of other strategies,
particularly ones that create incentives for compliance (Tietenberg et al., 2001; Garner
and Stern, 1996). Difficulties of sanctioning pose major problems for international
agreements (Weiss and Jacobson, 1998).
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Chapter 4 General description of the case studies
This chapter provides a general description of the institutional setting, overview of main
actors, geographical setting and problem description of the following case-studies:
4.1
4.2
4.3
4.4

Rhine River Basin: Rivierenland (Netherlands);
Tisza River Basin: Upper Tisza floodplains (Hungary);
Tisza River Basin: Zacarpathian Tisza Valley (Ukraine);
Guadiana River Basin: Alqueva (Portugal).

Since this Deliverable follows a multi-level governance approach (see § 2.8) this chapter
describes not only the characteristics of the case-study on a sub basin level, but prior to
each case-study it will provide a short description of the whole river basin. Moreover, this
chapter presents the current institutional setting of the Netherlands, Hungary, Ukraine,
and Portugal as regards EU-legislation and National water policy.

Elements of
AIWM
1) Agency

Institutional
setting
Formal rules, such
as the Water
Framework
Directive, National
or Regional Water
Law(s), Aarhus
Convention, etc.
+
Geographical and
demographical
setting

Current chapter

2) Awareness Raising &
Education
3) Governance
structure

Physical
intervention
in river
basin

4) Cooperation
5) Policy development
& implementation
6) Information
management & sharing
7) Finances and cost
recovery
8) Risk management
9) Effectiveness of
(international)
regulation

Adaptation
measures within
the context of
flood protection
and drought/low
flow protection
Questionnaire B:
Empirical results

Questionnaire A:

Effectiveness
of measures

Are problems within
the context of
climate-related
extreme events in
the river basin being
solved?
Based on
measurable
indicators, such as
number of floods (or
dyke breaches) in
flood protected
areas, number of
victims, damage to
property and crops,
sufficient water
supply, etc

Empirical results

Relevant
literature

Empirical assessment based on
questionnaires

Future
research

Figure 4.1 – Analytical framework
The sections are for a large part derived from basin reports written by research partners
in the NeWater project, but the status in transposing EU-legislation has been derived
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from a report of the European Environment Agency called 'Climate change and water
adaptation issues' (EEA Technical report No 2/2007). The EEA has given its authorization
for using their data in this research.21

European Water Policy
Although the institutional setting will be described separately for each case-study (mainly
on the national level), this paragraph gives a brief overview of the most relevant EU
legislation, since it applies to all case-studies, except for the Ukraine. However, also in
the Ukraine the EU acquis communautaire is used as key reference for the development
of water management principles considering EU standards (see paragraph 5.4).

Water Framework Directive
The EU Water Framework Directive22 was adopted in 2000. The Water Framework
Directive or WFD builds the foundation of a modern, holistic and ambitious water policy
for the European Union. The core environmental objective is to prevent the
deterioration of aquatic ecosystems and to restore polluted surface waters and
groundwater to a “good” status in terms of ecological and chemical, as well as water
quantity, parameters within a specified time frame (Art. 1). Additional objectives are to
promote the sustainable use of water resources and to alleviate the effects of floods and
droughts.
The WFD has been hailed as a front runner in integrated water management in the world
because it introduces a number of generally agreed principle and concepts into a binding
regulatory instrument. In a nutshell, it provides for:
-

Sustainable approach to manage an essential resource;
Holistic ecosystem protection;
Ambitious objectives, flexible means;
Integration of planning;
The right geographical scale > river basin;
Polluter pays principle;
Participatory processes;
Better regulation and streamlining

“New” Flood Directive
The Commission proposed a Directive on the assessment and management of floods in
January 2006.23 On 25 April 2007 the European Parliament adopted a compromise
package agreed with the Council which in essence means the Directive is agreed. Formal
adoption is expected later in 2007 by the Council (EC, 2007). The proposed legislation
intends to complement the WFD as regards flood risk management, and focuses on
prevention, preparedness and protection measures. Close coordination with the WFD is

21

Authorized by Peter Kristensen, Project manager inland waters – data and indicators, European Environment
Agency

22

OJ L L327, 22.12.2000, p.1 as amended by Decision 2455/2001/EC (OJ L 331,
15.12.2001, p. 1)
23

COM(2006)15 of 18 January 2006
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foreseen, in particular as regards the plans which will be prepared in synchronisation and
coordination with WFD river basin management plans.
The new "Directive on the assessment and management of flood risks" has been
strengthened as regards the requirements on international cooperation in shared river
basins and streamlined as regards the preliminary flood risk assessment and mapping is
concerned. More emphasis is placed on the role of flood plains and sustainable land use
practices. Climate change adaptation will be considered in the first implementation
cycle, starting in 2011 with the preliminary flood risk assessment.

Water Scarcity and Droughts
Measures to reduce risks of water scarcity and mitigate the impacts of droughts are
already included in the WFD, e.g. the quantitative status for groundwater or the efficient
use of water resources through water pricing policies. However, the Commission intends
to present a more comprehensive analysis and coordinated actions on Community level
to address these increasing problems. A technical document18 has already been finalised
and an in-depth analysis is ongoing identifying the magnitude of the problems linked to
water scarcity and drought and the size of the residual gaps in the implementation of EU
existing policies.
The Commission intends to present a Communication on this issue in summer 2007.

4.1 The Rhine River Basin: Rivierenland (Netherlands)
Basin description (from Raadgever 2005a)
The Rhine has a length of 1,300 km, of which 800 km is navigable. From the source to
the mouth, the river consists of the High Rhine, Upper Rhine, Middle Rhine, Lower Rhine
and Rhine delta. Important tributaries are the Aare, Neckar, Main, Moselle, Saar and
Ruhr rivers.
The average discharge at the mouth is 2,200 m3/s, and the river has favourable
hydrologic characteristics and a favourable flow distribution over the year that explain
why it became an important traffic link (Huisman, de Jong et al. 2000). Besides for
navigation, the river is used for domestic and agricultural water supply, industry (incl.
water cooling), waste water disposal, hydropower generation, fisheries, recreation and
other purposes. The Rhine basin is spread over an area of almost 200,000 km2
(Coördineringscomité Rijn 2005). Although topographically the Meuse is part of the Rhine
basin, in European politics - and also in this report - it is treated as a separate basin. The
Rhine basin is shared by nine countries. However, the Rhine basin area in Liechtenstein,
Italy and Belgium is negligible and the basin area in Austria and Luxembourg is also
small. Germany (54% of basin area), the
Netherlands (17%), Switzerland (14%) and France (12%) share the larger parts of the
basin (Coördineringscomité Rijn 2005). About 60 million people live in the Rhine basin
(Huisman, de Jong et al. 2000). A map of the Rhine basin is presented in Figure 13.

Problem description (from Raadgever 2005a)
Although each country has some temporal and spatial problems, in general the Rhine
countries have sufficient resources to meet all legitimate needs for water (Hendriks
1996; Nunes Correia 1998). Considering the historical and current policy agenda, the
main problem in the Rhine basin is pollution and a ‘good second’ is flooding. In the

64
1960’s and 1970’s the Rhine was heavily polluted and was even called the ‘sewer of
Europe’. After a lot of effort – including transboundary cooperation – the Rhine is
currently one of the cleanest rivers in Europe (e.g. Verweij and Douglas 2000). Because
point discharges have already been reduced very strongly, the current effort is aimed at
reduction of non-point discharges (e.g. of nutrients from agricultural areas) and at
restoring ecology in the rivers and floodplains.
According to recent research on climate change, severe floods and droughts are expected
to occur more often in the Rhine basin. Even now, high river discharges and floods take
place regularly (e.g. in 1995 and 1998). After years of increasing the height of
embankments, other types of measures, like creating more room for the river, are
considered. Moreover, increasing attention is paid to upstream and downstream effects of
measures, which triggers transboundary cooperation.
To a much lesser extent there are concerns about a possible increase in the number and
severity of dry spells. In extreme dry years water levels can become to low for (fully
loaded) navigation, the drinking water and energy supply in certain areas can encounter
serious problems and agricultural yields may decrease. Moreover, when flows decrease,
water quality problems (including high water temperatures) often arise.
Some countries are confronted with specific problems because of their position in the
river basin. The main problem in the upstream countries Switzerland and France is
pollution from non-point sources. For example, a lot of nutrients from agricultural
sources end up in the Swiss lakes. Germany is a large country that has to deal with the
whole spectrum of (upstream and downstream) problems concerning water quality and
water quantity. The main water management issues are therefore pollution control and
flood protection (from river and sea water). The more downstream parts of the basin are
confronted with problems originating from the more upstream parts of the basin.
Upstream pollution, deforestation and paving increase problems in the downstream parts
of the basin. The Dutch government
therefore has always tried to stimulate international cooperation. Typically Dutch
problems are desiccation and sea level rise.
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Figure 4.1 The Rhine basin (UNEP GRID Europe 2005)

Water Board Rivierenland works on water in the area that broadly speaking lies between
the rivers Rhine/Lek and Meuse, from the German border up to Kinderdijk. This area has
some
950,000
inhabitants
(Water
Board
Rivierenland,
2007,
www.waterschaprivierenland.nl).
In the Netherlands the Rhine is divided into several branches (Waal, IJssel and
Nederrijn). The Rhine is the largest river of the Netherlands and the inflow at the border
is a significant factor at the Dutch water balance. After passing through the Netherlands,
the Rhine flows into the North Sea. As the most downstream country, the Netherlands
are confronted with the results of the qualitative and quantitative management of the
upstream countries. The biggest problem in the 1970s and 1980s was the severe water
pollution, but water quality has significantly improved since, amongst others due to
transboundary cooperation. In recent years flood management has attracted much more
attention. Current flood defences may be not as safe as they were thought to be.
Moreover, soil subsidence and sea level rises occur and climate change is expected to
result in more extreme high river discharges. Various traditional and innovative
strategies are developed to combat the problem. In general the Netherlands have
sufficient resources to meet all legitimate needs for water. There is however some
concern about a possible increase in the number and severity of dry spells, which can
result in decreasing agricultural yields, insufficient water levels for navigation, salt
intrusion, problems with drinking water and energy supply etc.
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Government actors in water management
In Figure 2 the legislative and executive bodies at the various administrative levels are
summarised.

Figure 4.2 - The institutional structure of the Netherlands (Huisman, Cramer et
al. 1998),
(updated, 2007)
The water boards are specialized water management bodies. They are responsible for the
management of the regional surface waters, usually for quantitative as well as qualitative
aspects. The active management tasks consist of regulating the inflow and outflow of
water and maintaining water levels, using locks, weirs, pumps etc. Regarding water
quality, the water boards are responsible for the purification of urban waste water. The
water boards also maintain nearly all dikes. The passive management consists of
granting permits for water abstractions, discharges and for the construction of drainage
systems.

Institutional setting in the Netherlands (From: EEA, 2007)
Adaptation to climate change impacts has gradually gained importance on the political
agenda. For example, Parliament recently requested to be informed of the current status
of climate research and specifically on adaptation (Dutch Parliament, 2004). In addition
the Dutch Senate requested the government to take climate change into account in its
long-term policy plans and investment strategies (Dutch Senate, 2005). Ministries
increasingly consider adaptation measures for integration into their sectoral policies.
The focus of climate change adaptation is on mainstreaming and 'no regrets' strategies.
Climate change and adaptation measures are strongly integrated into the water policy
agenda. The Dutch water policy (Ministry of Transport, Public Works and Water
Management, 2000) recognizes that in the coming years increasing water levels in the
rivers and the accelerated rise in sea levels will mean that technical measures, such as
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raising dykes, will no longer be sufficient. The policy is to allow more space for water. In
order to prevent floods, rivers are allowed to expand into side channels and wetland
areas. Greater emphasis is also placed on managing water levels rather than keeping the
water out.
Safety continues to be the top priority. Other goals are to avoid destruction of the
considerable cultural, historical and natural value of the river landscapes. Guiding
principles are:






anticipating instead of reacting;
following a three-step strategy (first retention, then storage and, as a last resort,
drainage);
allocating more space for water (e.g. assigning emergency flood areas) in addition
to implementing technological measures (e.g. dyke reinforcement); and
raise beach levels.

The present water policy aims to prepare and protect the Netherlands by 2015 for
discharges from the river Rhine of up to 16 000 m3/s. A follow-up programme is to
defend against discharges up to 18 000 m3/s after 2015 (the highest measured
discharge at Lobith is 12 600 m3/s, in January 1926).
The policy document Room for the River (Ministry of Transport, Public Works and Water
Management, 2000), further elaborates on planning for adaptation with regard to the
river Rhine. After public consultations the Cabinet submitted the Key Decision to
Parliament in 2006 allowing a budget of EUR 2.2 billion to be invested in improving safety
against flooding in river areas. The Key Decision on Room for the River has been
enforced by Parliament in 2007.24
Dredging has been introduced as a way of dynamically managing the main rivers and
ports. It offers the opportunity to flexibly interact with, and intervene in, the natural
regime of a river.
To secure drinking water supply throughout periods of hot weather, possibilities for fresh
water storage in Lake IJsselmeer are being investigated.
The provincial authorities are charged with spatial incorporation of water management
policy measures. They supervise the municipal authorities in adjusting their zoning plans.
These administrative arrangements and an obligatory water assessment ensure that the
water policy is integrated into other policy areas, such as spatial planning. The
mandatory water assessment was introduced in 2000 for all larger infrastructure and
spatial plans that may affect water management. Local authorities implement the water
assessment under the supervision of the ministry. The water assessment requires, for
example, that where water storage or infiltration capacity is lost this must be
compensated for. Climate change adaptation has been an important argument for
introducing the water assessment.
Regional authorities and water boards translate the national water policy into so-called
Catchment Area Strategies (Stroomgebiedsvisies) and Provincial Water Plans. These
include the assignment of emergency flood-retention areas.

24

Additional comment by Evert Hazenoot, Water Board Rivierenland, July 2007
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Adaptation strategies include improved forecasting of extreme weather events to enable
farmers to adjust their management practices. Other options that are being studied
include crop improvement (with the hep of biotechnology or otherwise), changing
planting and harvesting schedules, relocating farms, and insurance. The potential
impacts of drought on agriculture are being incorporated into agricultural policy, both at
the national and regional levels.
In terms of biodiversity, increase in fresh water peak run-offs causes reduced biodiversity
and shellfish stocks, decrease in precipitation and lower groundwater levels in summer
cause area loss of wetlands, small rivers and pools, and associated biodiversity.
Increased risk of flooding will mainly affect the coastal zone and lower parts of the
Netherlands, which have the highest gross regional product. Floodable areas/low lying
parts of the Netherlands are of high economic importance.
Information on the use of community instruments and other national policies in
the context of adaptation, water demand and management
Perceptions on the delivery of drought/scarcity measures and adaptation through the
Water Framework Directive (WFD)
In terms of scarcity, the Netherlands envisages that the WFD will allow Member States to
update their insight in structural imbalances between water availability and water
demands. It believes that, in order to be ready for facing the future impacts of climate
change, countries must have a sound water management system operational now
(including the balance between current water availability and water demands). It notes
that the obligation to characterize the groundwater status, including insight into these
balances, is an important tool in this respect.
In terms of drought events it notes that river basin management plans (RBMP) have to
include a summary of the programmes of measures in order to achieve environmental
objectives (Art. 4) and may be supplemented by the production of more detailed
programmes and management plans for issues dealing with particular aspects of water
management. It identifies that when and where needed, a specific drought management
sub-plan could be used to supplement the WFD RBMP (Art. 13.5). Many EU Member
States already generate drought plans as part of their security of supply procedures.
Anti-eutrophication measures introduced as part of ongoing efforts including the WFD will
contribute to maintaining water quality standards in spite of summer droughts and higher
temperatures. Restoration of fresh-water marsh, salt marsh and brook systems increase
the water storage potential and contribute to flood protection.

4.2 The Upper Tisza (Hungary) and Zacarpathian Tisza (Ukraine)
This paragraph presents a basin description of, and main issues in, the Tisza River Basin,
with a special focus on the Upper Tisza (N-Hungary) and Zacarpathian Tisza (Ukraine).

Basin description (from Becker 2005)
The Tisza river basin (TRB) originates in the Carpathian Mountains in the territories of
Romania, Slovakia and Ukraine and is the largest (157,218 km2) among the 15 subbasins of the Danube Basin (801,463 km2). The Tisza has a length of 966 km, flows
through the Pannonian flood plain of eastern Hungary and joins the Danube in SerbiaMontenegro. The river can be divided into three main parts (see figure 5.2):
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The mountainous Upper Tisza in the Ukraine (including the tributaries of
Romania);
The Middle Tisza in Hungary, receiving the tributaries Bodrog and Sajo from the
Carpathian mountains in Slovakia and Ukraine and the Szamos, Koros and Maros
draining Transylvania in Romania;
The lower Tisza downstream of the Hungarian-Serbian border, where it receives
the Begej and small tributaries through the Danube-Tisza Canal system and joins
the Danube between Novi Sad and Belgrade.

The TRB is characterized by a high diversity of landscape, fauna and flora with a
significant number of nature protected areas, wetlands and national parks (BurnodRequia 2004). The total population living in the river basin is over 14 million people.
The mean discharge at the confluence with the Danube is 766 m3/s, ranging from 371
m3/s to a 1% peak discharge of 3,867 m3/s (Schnellmann and Heimhofer 2002; ICPDR
2004).
During the 19th and early 20th century, the former huge floodplain was drained and
dikes were constructed with 84% loss of the floodplain and 32% of the river length was
regulated. About 60% of the upper TRB gets more than 1,000 up to 1,600 mm
precipitation annually. This means, that heavy flash floods are common in spring and
summer, causing enormous inundation in the vast lowland areas. In recent years the
sequence of major floods increased.

Main issues
The Tisza region (with exception of Serbia and Montenegro) is characterized by economic
stagnation, creating a high pressure for economic development (REC 2004). The decline
of the heavy industry, an agricultural crisis after decennia of intensive, exhausting largescale farming resulted in a high level of unemployment, up to 30 % in the Slovak and
Romanian territories (FAO 2003; Burnod-Requia 2004). Poverty and increasing social and
ethnic tension is becoming an increasingly important issue in the North-Eastern Tisza
basin. Better integrated land use and water management could be important tools to
avoid increasing inundation and soil degradation and therefore effective elements for
sustainable development for the region.
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Figure 3 – Map of Tisza River Basin (Source: UNEP 2004)

As a result of the political and economic changes during the last 20 years, agricultural
and industrial production has significantly dropped resulting in a generally reduced
environmental pressure. However, many industrial sites, but also the lack of fully
implemented municipal sewage treatment, continue to be serious pollution and accidental
risk spots. In summary, there are significant environmental and social concerns in the
basin related to:





excess and shortage of water, almost simultaneously in a given year;
frequent landslides in the upper part of the TRB due to deforestation;
hazards of diffuse and point source pollution and further pollution accidental
industrial “hot spots”;
different phases of economic development and future sustainable agricultural and
industrial potentials.
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In the last 30 years, the Tisza region has been affected by some 115 flood events. During
that time, the strength and the number of floods has continuously increased, with two
particularly severe events in 1998 and 2001. In the Hungarian part of the Tisza,
canalization of rivers for irrigation purposes led to repeated severe flood damage. 2.4
million people live in dike protected flood plain areas, constituting 23% of the Hungarian
country (www.ovf.hu).
Although the Pannonian plain is very suitable for agriculture, the average precipitation is
not sufficient for intensive cultivation, and water deficiencies and droughts occur
regularly. The implementation program of retention areas is considered to provide a
solution for both problems.
The surface water quality is mainly affected by industrial and municipal pollution, as well
as agricultural run off. Serious temporary water quality problems are still caused in
tributaries (mainly Hungary, Romania, Serbia-Montenegro) as a consequence of
deficiencies in municipal sewage treatment system. Mining, petrol-chemical, cellulose
industry and crude oil and gas pipelines traversing the TRB are significant spot sources
risks.
Table 4 summarizes the key issues as expressed by Tisza country representatives in a
multilateral seminar 2003 (FAO 2003).

Table 4. Key water management issues in the Tisza basin countries (FAO 2003)

Despite numerous activities and programs, there have been only few improvements in
the environmental situation of the TRB. Major obstacles to solve the issues - on regional,
national and international level - are the lack of political commitment and coordination as
summarized below (cp. FAO 2003, Greencross 2003, Burnod-Requia 2004):
-

-

-

lack of inter-ministerial (sector) coordination and lack of information exchange. No
clear definition and boundaries between national and regional responsibilities, lack
of sufficient funds;
multitude of agreements, projects and actions require better, more coordination
and harmonization. There is not sufficient harmony in bi-and multi-lateral
agreements, no enforcement mechanisms and a lack of work plans with agreed
monitoring mechanisms;
insufficient emphasis on, or institutional facilities for, direct cooperation or
information and experience sharing between the countries or within divers
sectors;
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-

different systems of water governance from those which are highly centralised
(Ukraine) to nations where regional prime responsibility has been granted
(Hungary)

Further key aspects regarding transboundary cooperation are the economic and
geographical characteristics of the countries within the river basin. In the Ukraine as an
upstream country, several large outdated industrial facilities are located, which have
serious negative impacts on social, economic and environmental conditions on those
areas. Hungary, as a downstream country with 90 percent of its surface waters arriving
from abroad, values the Tisza, although there are also many industrial facilities in the
region, as a resource for fishing and tourism. Thus, the political commitment to consider
conflicting water use interest varies significantly. As result of different levels of economic
development for example large differences in the approach towards industrial pollution
and risk prevention exists between Hungary and Ukraine. This constitutes a substantial
obstacle for transboundary cooperation due to lacking capacity of Ukraine to commit
itself to strict policies in this respect (e.g. Ukraine has still not ratified the Convention of
the transboundary effects of industrial accidents). It also shows clearly, that the political
commitment for transboundary cooperation is affected in a massive way by differing
national economic and political contexts as results of internal economic and social
development pressures.

Institutional setting in Hungary (EEA, 2007)
In order to tackle the increasing risk stemming from global climate change, and to
support the improvement of the domestic climate policy, the Ministry of Environment and
the Hungarian Academy of Sciences launched a common research programme titled
VAHAVA — 'VAltozas-HAtas-VAlaszadas' (change-impact-response), 'The domestic effects
of global climate change, and the answers to be given to the challenge' in 2003.
The final report from the project will be published in 2006 and will summarise the
unfavourable effects of varying frequency and intensity of meteorological events from
global climate change, the main elements of the national strategy on adaptation to
climate change (preparation, mitigation, harm reduction, restoration), and will suggest
measures for the future to mitigate and adapt to climate change.
The most important recommendation of the VAHAVA project is that the Hungarian
Parliament should enact a decree on long-term greenhouse gas emission reduction and
adaptation in the frame of a National Climate Change Strategy, including the National
Drought Strategy. The climate strategy is to be harmonised with international
commitments, integrated into existing development plans and concepts, set priorities,
and define the role and responsibility of the Government in execution, evaluation and
monitoring of progress.
In Hungary the hydrological impacts of climate change, with increased flood frequency
and intensity, are that the water stock parameters are likely to decrease.
With the predicted changes, due to increased evaporation, the surface area of several
smaller lakes will decrease significantly, and several of the lakes in the Great Hungarian
Plain will dry up which will decrease the extent of wetland habitats and cause a loss of
natural values of the country. Along with the decrease in the water circulation, their
saline content and the risk of eutrophication are increasing. These impacts will have a
negative influence on biodiversity and the economy.
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Hungarian agriculture and forestry has suffered from extensive droughts in successive
years. This condition has been a research interest of several scientists, investigating
whether climate change could be an explanation of droughts. It has been found, among
other results, that in Hungary an average temperature increase of 1.5 % and an average
precipitation decrease of 15 % would result in a 30 % increase in the drought index.
Such a change would significantly increase the exposed agricultural areas. The ecological
balance of saline pasturelands is very sensitive to climate change. Also there is a
likelihood of significant increase of forest and bush fires even in the case of modest
increase of average temperature.

Information on the use of community instruments and other national policies in
the context of adaptation, water demand and management

Drought/scarcity measures under the common agricultural policy (CAP)
Hungary notes that it has no EU tools under CAP for activities in connection with water
scarcity and drought (or under other funds).

Perceptions on the delivery of drought/scarcity measures and adaptation through the
Water Framework Directive (WFD)
Hungary believes that the RBMP process will indirectly help resolve the balancing of
water availability, and meeting of water demands, where this is meant to be in
connection with public involvement, especially in finding generally acceptable and
sustainable solutions.
In terms of droughts, it believes that the accompanying appropriate and purposeful water
management and infrastructure for water retention (and possible treatment) will reduce
the damage caused by serious and prolonged drought events. In terms of gaps, Hungary
notes that drought prevention and mitigation measures should be included in the
programme of measures as they would serve the objectives of the WFD as well as others.

Water pricing measures implemented
In Hungary, water pricing policy varies depending on the ownership of the water works.
In the case of local-government owned works the price is determined by the council of
the municipality, while in the case of state-owned works the decision on price is made by
the Minister of Environment and Water in agreement with the Finance Minister.
The Water Management Act stipulates that water users shall pay a water resource charge
on the quantity of water committed in their water license or used without a license, or on
the quantity actually consumed by industrial users. A recent amendment of the Act has
erased the tariff system for agricultural use, both from surface and groundwater. This
measure unfortunately does not support the sustainable use of water resources.

Other national policies
Resolution 2142/2005. (V2. 14.) of the Hungarian Government identifies the tasks of a
Hungarian drought strategy as follows:
(a) development of the Hungarian Drought Strategy and to present it to the government;
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(b) development of a National Action Plan based on the National Drought Strategy and to
present it to the government.
The present version of the national drought strategy (to be approved) states that drought
can affect the whole of society and requires a systematic approach to mitigate its
consequences. It envisages the establishment of a National Drought Committee and a
Drought Fund.
Institutional setting in the Ukraine
Ukraine is among those European countries that have limited water provisions. Thus the
questions of water supply, protection of water resources have always been important for
the government as well as for society. According to Peter Smalko
(personal communication, 2007), there was unfortunately little reflection of these
problems in the press. Today the widely discussed issues are the Danube – Black sea
canal construction, Tashlyt-skaya and Dnestrovskaya hydro electro plant issues, the
condition of reservoirs of the Dniper cascade, of the small rivers, urban reservoirs etc. In
2002-2004 Ukraine invested $50 million into the construction of Danube - Black sea
navigation canal. Yet by now, as a result of ignoring scientifically grounded conclusions
on this construction and violating international agreements on biosphere reservations,
the canal is not yet operational, and suffers from serious delays.
The Ukraine as a non EU-country is not obliged to implement EU legislation, but there
exists the strong request to enter the EU community and thus the EU acquis
communautaire is used as key reference for the development of water management
principles considering EU standards (Haase et al., 2006). As a result, the Ukraine started
voluntarily to transform requirements and specifications of the WFD into national water
management practise. The Ukrainian water code covers most of the elements of the
WFD. However, the current institutional set up will require further harmonisation and
supplementary regulations to comply with the WFD principles and clarify institutional
responsibilities and budgets (REC 2004) and the proceedings of Ukraine regarding the
development of documents or strategies for sustainable water management are still
somewhat lagging behind.

Flood protection in Tisza River Basin (Source: Haase et al., 2005)
Flood management and control is one of the major water related concerns in the TRB
countries, which can be easily explained by the high exposure to flood hazards. Due to
the specific geo-morphological and climatic conditions (e.g. combination of a large
mountain catchment issuing over a short and steep outfall onto a very flat floodplain
(constituting the “swimming pool” feature of the basin, cp. chapter 2.1 and figure 2) the
TRB is naturally characterised by the occurrence of some of the most sudden (24 hours)
and extreme water level fluctuations (12 meters) in Europe (Kovács 2003, Halcrow Group
1999), with the power to create disastrous floods. These floods originate mainly in the
mountainous upper Tisza catchment area as a result of heavy rainfall and/or intensive
snow melting and inundate vast areas of the flat lowlands. Since in the past natural
factors were the primary causes behind extreme flood events, in recent times
anthropogenic factors played a more and more determining role on the intensity and
frequency of the occurring severe floods, for example the alteration of floodplains, river
regulations, changes in land use (especially deforestation in the upper catchment area),
reducing the water retention and regulation capacity of the basin. Worsening weather
extremes due to climate change may also be a contributing factor.
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Floods have increased in peak height by an average of 0.35 to 0.73 cm per year in the
past fifty years (Horváth et al. 2001). Since the average minimal flow has declined, the
difference between flood and drought extremes is increasing. The interval between
extreme floods has declined sharply from once every 18 years (1877–1933) to once
every 3 to 4 years (1934–1964) to almost every other year over the last decade.
In the past, both countries shared a common history of using “traditionally” policies of
flood defence and protection to cope with the emerging floods.
In Hungary, the original Vasarhelyi plan was developed and implemented in the 19th
century containing extensive hydro-engineering measures (cp. chapter 2.5) to limit the
dimension of inundations and to increase flood safety to satisfy the need for arable, flood
secured land to boost the production of grain for export (especially wheat). As a result,
the floodplain was altered and reduced drastically (and therewith the retention area for
floods) by the construction of dykes, levees and bank-protecting structures and the Tisza
was shortened (about 400 km) and deepened to facilitate transport, hasten water flow
and ease the drainage of wetlands, creating the potential to change the land use and to
settle new infrastructure (industrial, agricultural and municipal) in the former flooded
areas. Reassured by the feigned security of the flood defence system the regional
development in the flood danger zone climbed since mid-nineteenth century. Currently,
some 500 000 people (approx. 5% of Hungary`s population) live on land reclaimed from
the Tisza and numerous settlements, agricultural areas and industrial facilities can be
found, creating a huge human and infrastructural potential vulnerable to floods. Rising
high water levels of floods were typically answered by the increase of crowning levels of
the dykes and enforcement of flood protecting structures. This scheme seemed to be
successful until the record breaking floods of the recent years, causing enormous damage
(e.g. devastating homes, roads, crop fields) due to dyke breaches.
In the Zacarpathian Tisza in Ukraine the flood defense system also consists mainly of
dykes (707 km), embankments and about 260 km bank-protecting structures. Their
quantity and technical conditions are insufficient to provide reliable protection of floods
as the dyke breaches in 2001 dramatically showed (see figure 4).
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Figure 4: Dyke damage in the Zacarpathian Tisza region 2001 (Source:
Exactly 12 retention reservoirs in the headwaters are not operational and five existing
reservoirs cannot cope with extreme floods. As above mentioned, the water-regulating
function of the forest cover has drastically decreased in the last years due to improper
forestry practices throughout the region (e.g. the radical anthropogenic changes in plant
biocenosis in mountains have caused increase of intensity of a surface drainage in 4
times, on 10% decrease the level of general evaporation, and also evaporation of water
following transpiration by tree crowns has decreased). Human settlements are vulnerable
to floods, landslides and mudflows owing to inappropriate physical planning.
As a result of the partial failure of the classical way of flood protection and defense to
cope with the extreme floods alone, in both countries alternative solutions such as
decreasing floods through creating emergency reservoirs and polders, constructing
reservoirs as well as deliberately making floods run-off through the watershed
considering the potential future changes in land use are taken more and more into
account and are gaining higher importance.
On the Ukrainian side the most important project initiated in this regard is the “Program
of Integrated Anti-Flood Protection in the Tysa River Basin of Zakarpatska Oblast for
2002-2006 and Forecast till 2015” (Decision of the Cabinet of Ministers of October 24,
2001), which was already mentioned as a legislative document. Besides “classic”
extensive structural measures (e.g. dyke strengthening), this Program also contains the
installation of different types of flood control reservoirs (in the mountainous upper
reaches of the rivers flood protection riverbed dams with temporarily flooded bowls, in
the foothill, lowland part of the region temporarily flooded polders) as well as
environmental improvements in forestry and agricultural. It would cost over EUR 300
million, but the sources of financing are not yet clearly identified and secured. There also

77
exists an Integrated Anti-Landslide Program in the Zakarpatska Oblast from 1999 to
2010, which mainly consists of forest protection as well as anti-erosive and mudflow
protection measures in the mountainous area and was prepared and approved by the
Cabinet of Ministers; however, its implementation proceeds slowly.
In Hungary the “New Vasarhélyi Plan” includes the diversion control of peak flood flows,
the retention, use and subsequent return of water to the river, and a further water
emergency storage and transfer to areas with short supply. In parallel to enhancing flood
safety, the plan is oriented to the development of agro-ecological farming practices,
ecotourism and nature conservation, in which the constructed water reservoirs play an
essential role in changing the landscape structure and land uses. The first phase of the
plan is scheduled for the period 2004-2007and comprises the construction of six
emergency reservoirs along the upper and middle Tisza sections in order to enhance the
level of flood safety as well as the clearing of the flood bed to improve its conveying
capacity (total estimated costs of HUF 130 billion from which one-fourth is to be financed
by the EU). The preparatory work for phase two will be completed by June 2005.

Main actors in water management
Both countries, Hungary and the Ukraine have hierarchically nested authority levels and
responsibilities in water management: For Hungary, since 2004 member of the European
Union, water management works as follows:





National level: Ministry for Environment and Water, Ministry for Agriculture and
Rural Development, National Regional Development Agency, research institutions,
ICPDR
Regional level: authorities (water, environment, land and soil, nature, regional
development),
regional governments;
multinational
investors,
farmers;
waterboards; NGOs; planning agencies, firms
Local level: farmers and landowners, municipalities, civic organizations (not just
environmentalists), religious institutions, schools

The Ukrainian key water management actors could be divided into state authorities and
their regional and local branches such as: \









Ministry of Environmental protection
State Water Management Committee
State Hydrometeorological Service (Hydromet)
Ministry of Emergency Situations
Ministry of Health
Regional and local administrations as well as
The public, NGOs.
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4.3 The Guadiana River Basin: Alqueva (Portugal)
Basin description (from Timmerman and Doze 2005)
Portugal and Spain share a total of five watercourses. The Guadiana River, runs through
Spanish territory, then enters Portugal and finally turns into an estuary bordering the two
countries. The Guadiana catchment is one of the largest hydrographical basins of the
Iberian Peninsula, covering 66,800 km2, of which 55,200 km2 (83%) are in Spain and
11,580 (17%) in Portugal. The length of the river Guadiana is 778 km and the average
discharge is about 80 m3/s. The River flows westward through south-central Spain and
southeastern Portugal to the Gulf of Cádiz and the Atlantic Ocean (Cosme, Sousa et al.
2003; UNEP GRID Europe 2005).

Figure 4.3. The Guadiana basin (UNEP GRID Europe 2005)
From a morphological point of view the basin the basin can be divided in three distinct
areas: Upper, Middle and Lower Guadiana. The area being considered in this part of the
research is the Lower Guadiana and more specifically the region upstream the Alqueva
dam (including it) up to the border with Spain. The Lower Guadiana corresponds
essentially to the Portuguese part of the river including the Spanish basin of Chança.
In Portugal, the Guadiana Basin Plan is administratively divided between the Alentejo and
Algarve regions, with a total population of about 230.000 inhabitants, which corresponds
to 12% of the basin total population. The basin includes or intercepts 34 councils, of
which just 11 are totally integrated in the basin. Thus the physical limit of the
hydrographical basin are not coincident with the administrative borders and in some
cases the limits of the catchment crosses important urban emplacements, as is the case
of the urban areas of Évora, Beja and Portalegre, which were divided by the limits of the
hydrographic catchments of Sado and Guadiana.
This case study represents the typical conditions of a Southern Europe region with arid
climate, with its particular environmental and social characteristics. Climate, soil and
hydrogeology have a particular significance on the catchment available resources and
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they are the main factors influencing groundwater recharge, whilst the main human
impact driving forces are urbanization, industry and agricultural production.

Main issues
Having sufficient quantity of water is of major concern in the Guadiana basin. The semiarid climatic conditions of the basin affect availability of adequate quantities of water.
The main problems within the river basin are the overexploitation of the aquifers in the
Upper River Basin through the large extractions for agricultural use, the agricultural
contamination and the fragmentation by dams (Cosme, Sousa et al. 2003; WWF 2003b).
This section will first discuss the water quantity problems in the Guadiana River basin and
next describe the water quality problems.

Water quantity problems
Water storage on a large scale is necessary as agricultural irrigation is a major end-user
of water in Spain and Portugal, and water for agriculture is especially high in demand in
spring and early summer. Agriculture accounts for over 40% of the total amount of water
used in Portugal, and over 60% of that used in Spain (Gooch 2004). In the Spanish part
of the catchment agriculture, and particularly spray irrigation, is the sector with the
highest water demand. The large consumption, together with the sensitivity of an
extremely irregular regime of volumes, is at the root of overexploitation and shortage of
resources. This situation is even worse due to deficiencies of water networks and to
inadequate handling and planning of the water resources. The problem of
overexploitation not only affects agriculture, but also the water supply of numerous
municipalities. Climate change and socioeconomic changes are expected to increase the
pressure on the availability of water. On the Portuguese side, irrigation and cattle farms
suffer from reduced volumes coming from Spain. In years of drought serious difficulties
arise in the satisfaction of even the minimum water necessities. Agricultural use faces
serious problems related to guaranteeing the minimum supply needs (Cosme, Sousa et
al. 2003).
One of the most frequent applied solutions to face the water shortage problem and
protection against floods is the construction of artificial water reservoirs; there are 1,824
dams in the Guadiana river basin. Still, there is no national or regional policy or strategy
addressing dams. Existing policies address the need for each sector to be taken
separately (agriculture, energy production, domestic supply, etc.) and do not recognise
the negative impacts of dams in the ecosystems or in the overall river basin.

Water quality problems
The needs to satisfy the basic requirements of water must be accompanied by the
availability of water of enough quality for its use for human consumption and irrigation.
The increase of water demand and the inadequacy of water management in the
agricultural, industrial and domestic sectors, together with the consequences of the
climatic conditions in the river regime, contribute to the decreased availability of
adequate water quality. In semi-arid regions the availability of surface water in wet
periods is worsened by the increase of pollution load and water temperature. The
decrease of the river flow leads to loss of water quality from less dilution of partially
polluted water. The main sources of pollution in the Guadiana basin are untreated
discharges, especially from industries and diffuse pollution, originating from agriculture
and cattle, without any treatment.
The following activities contribute for the discharge of residual water in the Guadiana
basin:
- Hog raising (retention systems).
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-

Urban wastewater
Production of olive oils
Bovine breeding
Tanneries
Food processing plants

Big investment effort in wastewater treatment infrastructures has been made in the last
years by the administrations of both Spain and Portugal. In intensive agriculture zones,
the aquifers have a high nitrate pollution risk (Olay, Gomes et al. 2004).
There are serious concerns related to the water quality in the reservoirs. The main
problems that may affect this quality are: eutrophication caused by the discharge of
nutrients, silting caused by accumulation of low size inorganic material, and salinisation
when evaporation exceeds precipitation. These processes cause serious constraints in the
utilisation of water for irrigation and human consumption (WWF 2003a).
Serious environmental problems are present in the Guadiana catchment due to an
inadequate control of pollution with urban origin. The limited control of urban wastewater
discharge into watercourses is due to the fact that wastewater treatment plants have not
been built or only part of the treatment cycle is available.
Such a situation derives mainly from:
- Limited availability of financial resources to build sewerage networks and
treatment plants;
- Long construction time of these infrastructure;
- Present water quality of effluent different from that assumed at the design stage;
- Inadequate operation of wastewater treatment due to limited organization and
competence as well as limited financial resources of responsible local government.
The climatic conditions involved in this area lead to a very weak balance between
anthropogenic needs and ecological flows. The soil desertification and insufficient
groundwater in the aquifers, affect the desirable agriculture and fishing working
conditions.
Many of the present economical problems result from the past: in some places there is
up to 30% rate of unemployment, with a social mass that have no resources to make
investments, resulting in low economic standards. Young people migrate to towns, with
consequences to the villages, where the schools and medical assistance are, generally,
missing.

Water infrastructures
In Portugal, there are 12 dams with storage volumes higher than 10 hm3 including the
Alqueva infrastructure. The Alqueva, Pedrógão e Abrilongo dams will allow to increase
the Portuguese storage capacity from 513 hm3 to 5.130 hm3, of which 4.150
corresponds to Alqueva.
There are 4 irrigation networks and one drainage network, integrated in the collective
irrigation systems of Caia, Lucefit and Vigia rivers. Small dams are usually associated to
small private irrigation systems. It is planned to increase until 2006 the irrigated are in
more 27.139 ha and until the end of the Alqueva Multipurpose Project (EFMA), in 25
to 30 years, in a further 112.240 ha. The Alqueva dam is the central element of the
EFMA. The first plans to create a water reservoir in the Alentejo region of the Guadiana
River were made nearly 100 years ago. The project was prepared in 1957, as part of the
Alentejo Irrigation Plan. The preliminary work in the 1970s lasted only two years, during
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which the downstream and upstream cofferdams, the provisional deflection tunnel, and
access and support infrastructure were built. After interruptions, construction began in
1998. The Alqueva reservoir began filling in February 2002. The Multipurpose Alqueva
Project is a regional development project. It is a hydroelectic facility located in the heart
of Alentejo, the main target region to benefit from the objectives of the Project. The
Alqueva reservoir is 83 kilometres long and covers an area of 250 km2 (63 km2 in
Spain). Its shoreline extends for approximately 1 100 km. The total capacity of the
reservoir is 4 150 billion m3 with a useful capacity of 3 150 billion m3. Portugal’s water
storage capacity will increase 800% in the South region. National and regional
environmental NGOs are represented on the CAIA (Commission for the Environmental
Monitoring of Alqueva Dam). The final destination of stored water will be 95% for
irrigation and up to 5% for strategic uses: public supply, industry, animal farming and
ecological flow.
There are 4814 infrastructures in the Guadiana basin, 2542 of which are hydraulic
infrastructures:
Type of infrastructure

Number

Barrage or Dam

1284

Aquaculture

1

Hydroelectric Central

1

Peers

4

Channel/tunnel/gallery/conduct

7

Caption

380

Elevation Station

6

Inert extraction

46

Bridge/ Pontoon

251

Dry net

1

Irrigation net

4

Flow regularization

6

Salt mine

10

Total

2542

Regarding basic sanitation infrastructures, 2237 infrastructures have been registered,
distributed in the following way:

Type of infrastructure

Number

Water supply system

216

Water origin

313

Capitation

386

Elevation Station

41

Water treatment system

17

Chlorination point

105

Reservoir

195

Distribution net

267

Wastewater system

178

Draining net

178

Irrigation net

7

82
Wastewater station

64

Septic tank

74

Dump area

196

Total

2237

Main actors in water management
-

INAG (Water Institute)
AdP (Water supply company)
IDRHa (Agricultural and Hydraulic development institute)
ICN (Institute for Nature Conservation)
LPN (League for the Protection of Nature)
EDIA (public company to operate the Multipurpose Alqueva Project)
DRAAL (Regional Directorate for Agriculture of the Alentejo Region)
Gestalqueva (consortium between EDIA and municipalities)
Municipality Associations of the North Alentejo region, Évora district, Beja district
and Algarve region
CCDR Alentejo (Commission for the Coordination and Regional Development of
the Alentejo Region
CCDR Algarve
Farmers associations
Alentejo pig breeding Association
In general, citizens are not organized and thus public participation is scarce

Institutional setting in Portugal (From: EEA, 2007)

Drought/scarcity measures under the EU common agricultural policy (CAP)
Portugal identifies that CAP does not include measures explicitly targeted at water
scarcity and droughts but notes that there is a diversity of measures that indirectly
contribute to prevent scarcity and drought effects (e.g. dams and irrigation works).
Portugal is starting to collect data and information for the next CAP period.

Use of EU structural and cohesion funds 2000/2006
The emphasis is still on completing infrastructure, some of it related to water imbalances
(e.g. new over-year and multi-purpose storage reservoirs, major case of Alqueva as a
strategic water source for southern provinces of Portugal; urban water supply sources;
new distribution networks and rehabilitation).
2007/2013: the emphasis is expected to be an influencing efficiency in main water
usages (e.g. Agriculture).
Concerning gaps, there is a lack of criteria for scarcity and efficient use of water for
financing selected projects. However, Portugal notes that to evaluate this matter it is
starting to collect data and information for the Environment Ministry.
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EU solidarity fund
To access this fund there are minimum criteria of EUR 1 000 million or 0.5 % RNB of
damage costs. This is much too high to permit Portuguese drought damages to be an
accepted candidate for financial support by the fund.

Perceptions on the delivery of drought/scarcity measures and adaptation
through the Water Framework Directive (WFD)
Portugal expects that WFD implementation will mitigate present problems related to
scarcity and droughts by aiming for sustainable water resource management through the
adoption of adequate programmes of measures and river basin management plans.
In particular Portugal notes that, on the demand side some of the fundamental aspects
targeting specially mismanagement include: the application of pricing policies; due
consideration of the resources and environmental costs; and the promotion of sound
management and efficiency in water use.
It is noted that some targets, including compliance with EU directives, are still to be met
in Portugal and that EU funds will be a significant tool for implementing these plans.
However, it is noted that, even so, some difficulties arising from water scarcity and
droughts will continue to be present.
These could be exacerbated by climate change, resulting in episodes with major social,
economic and environmental impacts. Significantly, Portugal foresees that the difficulties
associated with quantitative problems and resource degradation (small flows, emptying
of reservoirs, lowering of aquifers, quality problems, etc.) will ultimately result in not
being able to reach the WFD environmental objectives for the affected water bodies.
Concerning gaps, Portugal refers to those previously identified in the 'Why do we need an
EU political initiative on water scarcity?' paper.

Water pricing measures implemented
In Portugal all water public services (urban, sanitation, irrigation, navigation and others)
apply taxes and tariffs (quantitative calculation). However, these taxes and tariffs do not
cover all of the costs and need to be redesigned to include adequate incentives for users
to use water resources efficiently.
Data is available for tariffs concerning water supply and sanitation and for irrigation in
public schemes, but there is a lack of data in some cases and/or sectors (e.g. industry,
private abstractions for agriculture). There are great disparities in tariffs for urban
supply, throughout the municipalities, but the Institute for Regulation (IRAR) is
establishing a reference model for tariff revision, taking into account principles of cost
recovery and equity.
Several legislative instruments have been prepared, to be implemented soon, with
technical, economic and financial provisions that will influence water uses:
-

a new Water
transposition);

Law:

Decree

Law

58-2005,

29 December

(includes

WFD
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-

a new water economic and financial regime, which includes all instruments for its
enforcement and a specific scarcity coefficient, at finalisation and discussion
stages;

-

a national plan for water efficiency; and

-

related technical instruments: a special effort is being put into producing national
databases with reliable data on water use, compiling existing data and
campaigning for new data.
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Chapter 5

Comparative analysis of the case-studies

This chapter will present the empirical results of the comparative analyses of elements of
AIWM in the four case-studies (see figure 5.1). As such this chapter is intended to
provide answers to the following central research questions:
1)

What is the level of Adaptive and Integrated Water Resources Management in
dealing with climate-related extreme events in each case-study?

2)

Are there any relationships between different elements of a water
management regime? If yes, how could these relationships be explained?

3)

What are differences and similarities between the case-studies and how could
these be explained?

4)

Are there any general patterns in the characteristics of AIWM based on
comparative analysis?

Data collection
A calibrated approach (standardized questionnaire and expert judgment) was used to
collect data necessary for answering the above mentioned research questions. The
results are derived from experts in the case-studies who responded to the questionnaire
(see appendix I). The list of ten potential respondents for each case-study was developed
in cooperation with the case-study teams of NeWater, with the objective of selecting a
group of respondents with enough knowledge on the case-study under consideration, and
the ability to answer the whole questionnaire, or at least a major part of it. Moreover,
with the objective of including all relevant perspectives and experiences in the case-study
the respondents group was selected as a reflection of the most important stakeholders,
policymakers, water practitioners, involved scientists, representatives of NGO's, etc.
By the time of starting the analyses (presented in this chapter) the number of
respondents per case-study was as follows (for names and organization of respondents
see acknowledgements): Rivierenland: six respondents; Alqueva: five respondents;
Upper Tisza: four respondents; Zacarpathian Tisza: five respondents.

Methodology
The most important reason for developing standardized answering options is that it
allows for formal comparative analysis of the results. Furthermore, the questionnaire
allows for assigning weights to each indicator. In this way it is possible to aggregate
multiple indicators, resulting in a score for one variable, or to aggregated variables,
resulting in a score for one meta-variable (e.g. category of variables).
In below paragraphs the average score on each indicator for AIWM in one case-study will
be compared with the same indicator in other case-studies, not only to identify
similarities and differences between the four case-studies, but also to identify general
patterns. The average score has been calculated by multiplying each individual score by
the weight which respondents assigned to it (see Appendix III for weights), divided by
the total assigned weight (by adding up all weights assigned to this specific indicator by
respondents in the respective case-study).
Furthermore, the results presented in this chapter are supported by additional statistical
analyses, which have been included in appendix IV. This appendix presents the overall
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weighted average for each meta-variable in combination with the level of inconsistency
(standard deviations) on this variable. Furthermore, appendix IV shows the results of
‘Independent Samples T Tests’, in order to test for significant differences between the
case-studies.

Elements of
AIWM
1) Agency

Institutional
setting

2) Awareness Raising &
Education
3) Governance
structure

Formal rules, such
as the Water
Framework
Directive, National
or Regional Water
Law(s), Aarhus
Convention, etc.
+
Geographical and
demographical
setting

Physical
intervention
in river
basin

4) Cooperation
5) Policy development
& implementation
6) Information
management & sharing
7) Finances and cost
recovery
8) Risk management
9) Effectiveness of
(international)
regulation

Adaptation
measures within
the context of
flood protection
and drought/low
flow protection
Questionnaire B:
Empirical results

Questionnaire A:
Empirical results
in current chapter

Relevant
literature

Empirical assessment based on
questionnaires

Effectiveness
of measures

Are problems within
the context of
climate-related
extreme events in
the river basin being
solved?
Based on
measurable
indicators, such as
number of floods (or
dyke breaches) in
flood protected
areas, number of
victims, damage to
property and crops,
sufficient water
supply, etc

Future
research

Figure 5.1 – Analytical framework

Summarized overview of questionnaire results
Overall, Rivierenland shows without any doubt the highest level on each separate
element of AIWM (see figure 5.2). The other case-studies are scoring lower than
Rivierenland, but except for Rivierenland they are more or less on the same level of
AIWM in comparison with each other, although they can substantially differ on separate
elements of AIWM. The similarities and differences between the case-stuides will be
elaborated upon in below paragraphs. As shown in figure 6.2 the Zacarpathian Tisza is
scoring higher than the Alqueva and Upper Tisza on agency, awareness raising &
education, governance, cooperation, policy development & implementation, and
information management & sharing. On the other hand, the Zacarpathian Tisza is scoring
the lowest of all four case-studies on risk management and finances and cost recovery.
The results on each element of AIWM will be discussed in more detail in below
paragraphs.
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Level of AIWRM

Agency
2.00

Effectiveness (int.) regulation

Awarenes Raising & Educ.

Finances & cost recovery

Governance
0.00

Risk Management

Cooperation

Information Mgmt & Sharing

Policy Dev. & Impl.

Zacarpathian (Ukraine)

Upper Tisza (Hungary)

Alqueva (Portugal)

Rivierenland (Netherlands)

Weighted average

Weighted average

2.00
1.80
1.60
1.40
1.20
1.00
0.80
0.60
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Figure 5.2 – Level of Adaptive and Integrated Water Management in coping with climate-related extreme events
in the four case-studies (0 = non-adaptive, 2 = adaptive)

5.1 Agency
The first important variable in the analytical framework of this Deliverable also appeared
to be the most problematic one, at least in terms of finding an appropriate set of
indicators able to capture this elusive variable, especially regarding its role in adaptive
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and integrated water resources management. For a large part, this elusiveness is caused
by many different forms and contextual factors (e.g. interests, power balances,
institutional setting, and ideational impacts) which determine agency, next to the
intricate web of inter-relationships between different actors. In order to include this
variable in the analytical framework it was therefore necessary to start with a clear
definition of agency, which captures the most dominant actors in the case-studies under
consideration. In this Deliverable agency refers to management/leadership by
institutions, administration, and/or executives which have a mandate in river basin
management. Although respondents were asked to specify which organization was being
scored, most respondents provided on each indicator an overarching score for all
dominant actors together. It was especially this overarching score which made it difficult
to relate agency to other elements of the analytical framework, since it is not clear
whether the extent of adaptive leadership varies, but even more important, whether this
leadership is steering towards innovative and effective solutions. After all, leadership with
an agenda for business as usual could also be very adaptive, in terms of mobilizing allies,
taking advantage of exogenous factors, anticipating on problems, at the same time
having a high level of authority. In other words, it is very difficult to relate this variable
to the responsiveness of the case-studies and to other important elements in a water
management regime.

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Tabel 5.1 - Weighted averages for agency

1) Leadership does mobilize allies

1.9

0.7

1.2

1.5

2) Leadership takes advantage of exogenous factors
(e.g. when political climate is right or when new
information becomes available)

1.7

1

0.9

1.3

3) Barriers are dealt with effectively, causing no serious
delays or problems

0.9

0.5

0.2

0.8

4) Leadership is proactive; anticipates on problems

1.4

0

0.8

1

Level of cohesion

5) Leadership is able to formulate and articulate internally
consistent policy preferences

1.7

0.7

1.2

0.8

Level of authority

6) Leadership has authority to act externally, in particular
the legal competence in given subject matter

1.6

1.3

1.5

0.3

Overall weighted average

1.5

0.6

0.9

0.9

Variable

Type of leadership (in dealing
with climate-related extreme
events)

A recommendation for future research would be to analyze specific actors in relation to
their objectives, in order to be better able to relate agency to specific structural elements
of a water management regime. Of course, each research method has its pros and cons,
and this alternative runs the risk of excluding other important actors in the water
management regime under consideration. Another recommendation would be to include
additional indicators for scoring agency. For example, on leadership it would be useful to
include indicators for the level of trust between (non-)cooperating actors, for managing
conflict, for the ability to compile and generate knowledge, etc. In summary, it is
recommended to include additional indicators for key functions of leadership in adaptive
governance (Folke et al., 2005: 58).
Despite these methodological problems, the results on the level of adaptive leadership in
the different case-studies do fit in the general pattern observed in this research. In
general, case-studies with high scores on adaptive leadership, for example Rivierenland,
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are also more adaptive on the other elements of the water management regime under
consideration. In the case-studies dominated by hierarchical top-down governance, like
Alqueva, the level of adaptive leadership is relatively low. This is no surprise, since
leadership on a sub basin level is not used to be involved in decision-making by higher
level (national) governments, meaning that the key functions of leadership in adaptive
governance are much less required, or simply not authorized, and consequently less
developed.

5.2 Awareness raising and capacity building
Comments per indicator in tabel 5.2:
Indicator 1: In the Netherlands, public awareness programs (by national government,
provinces and water boards) are currently running (‘Nederland leeft met water’). In
Alqueva, water management until a few years ago was not a main concern for the
political system and general population. Due to the recent drought the awareness and
concern has risen (Marco Estrela).
Indicator 2: In Rivierenland, water education in school programs is currently being
developed, but could be much more developed (Evert Hazenoot).
Indicator 3: In Portugal, water education for professionals is mainly at university level, in
related academic degrees (Paula Chainho).

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Tabel 5.2 - Weighted averages for awareness raising & capacity building

Public awareness programs on
water problems

1) Public awareness programs for water management are
regularly implemented in collaboration with civil society
organizations and the media

1.6

0.6

1.1

0.4

Water education in school
programs

2) IWRM is regularly introduced in school programs; and
with potential to be an integral part of school curricula

0.5

0.2

0

0

Water education for water
professionals

3) IWRM is regularly introduced in educational/capacity
building programs

1.2

0.7

0.8

0.5

1.1

0.6

0.6

0.3

Variable

Overall weighted average

5.3 Governance
All respondents are unanimous in their opinion that governance is purely top-down
instead of bottom-up in the management of the Alqueva reservoir in Portugal (figure
5.3.1). Furthermore, it is stated by Paula Chainho that there are many difficulties in
dealing with different opinions in the Alqueva Management Area, and in Portugal in
general. In the Tisza River Basin there is a low degree of bottom-up governance, and a
high degree of top-down governance, with the Zacarpathian Tisza scoring slightly better,
but not significant, on bottom-up governance than the Upper Tisza in Hungary. Of all
case-studies, Rivierenland is having the highest score regarding bottom-up governance,
which is no surprise, since the Netherlands is famous for its consensus-based
decisionmaking (also called the ‘Poldermodel’). However, the weighted average on
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governance in Rivierenland (figure 5.3.1) suggests that there is much more top-down
governance than could be expected from consensus-based decision-making. Apparently,
this issue is highly controversial in Rivierenland, based on the relatively high level of
inconsistency in the answers of respondents (figure 5.3.2).
Levels of inconsistency

Weighted average
0.8

1.4
1.2
1
0.8
0.6
0.4
0.2
0

Level of inconsistency

Weighted average

0 = topdown governance, 2 = bottom up governance
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

Rivierenland
(Netherlands)

Alqueva
(Portugal)

Zacarpathian Upper Tisza
(Ukraine)
(Hungary)

Figure 5.3.1 – Weighted average of scores

Rivierenland
(Netherlands)

Alqueva
(Portugal)

Zacarpathian
(Ukraine)

Upper Tisza
(Hungary)

Figure 5.3.2 – Level of inconsistency in
respondents’ answers

An interesting observation with respect to governance is the slightly higher score of the
Zacarpathian Tisza on bottom-up governance compared to the same score in the Upper
Tisza. This is noteworthy, since an important distinction between water governance in
Hungary and in the Ukraine is that in the latter national authorities have prime
responsibilities for the management of water resources, whereas in Hungary this
responsibility has been granted to regional water management authorities.

5.4 Cooperation
As being expected, the case-study with the highest level of top-down governance, that is
the Alqueva in Portugal, is showing the lowest scores on participation of lower level
governments and non-governmental stakeholders in decisionmaking (table 5.4: indicator
2, 3, 4 en 8). According to Paula Chainho, the lack of human and financial resources for
NGOs in Portugal is an important reason for this. On the other hand, legal provisions
concerning access to information, consultation requirements and access to courts is being
scored as optimal in both Rivierenland and Alqueva (indicator 1). This is mainly a
consequence of the transposition of EU legislation into national legislation, according to
Paula Chainho. Obviously, this score is much lower in Hungary, since transposition of EU
legislation has started much later in Hungary than in Portugal and the Netherlands.
Moreover, in the ‘Poldermodel’ of the Netherlands it was already common for quite some
time to involve NGO’s in cooperation structures (indicator 3), and some of them, like
Natuurmonumenten, even undertake parts of river basin management themselves
(indicator 4). The latter phenomenon is definitely not common in Portugal, as being well
expressed by the following quote of Paula Chainho: “NGO’s do not undertake, because
they are non-governmental.”

2

2

Upper Tisza

1) Legal provisions concerning access to information,
participation in decision-making (e.g. consultation
requirements) and access to courts

Zacarpathian

Level of, or provisions for,
stakeholder participation

Alqueva

Variable

Rivierenland

Tabel 5.4 - Weighted averages for cooperation

1.3

1.2
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Cross-sectoral cooperation

Cooperation between
administration levels

Cooperation across administrative
boundaries

2) Co-operation structures include non-governmental
stakeholders

1.3

1

1.8

0.8

3) Non-governmental stakeholders actually contribute to
agenda setting, analyzing pro-blems, developing solutions and taking decisions (“co-production”)

1.2

0.4

0.7

1.3

4) Non-governmental stakeholders undertake parts of
river basin management themselves, e.g. though water
users’ associations

1.1

0.5

1

1.5

5) Sectoral governments actively involve other
government sectors

1.8

1

1.4

0.5

6) Co-operation structures include government bodies
from different sectors; many contacts generally

1.7

1

1.6

0.7

7) Conflicts are dealt with constructively, resulting in
inclusive agreements to which the parties are
committed

1.1

0.9

1.2

0.4

8) Lower level governments are involved in decisionmaking by higher level governments

2

0.4

1.2

0.5

9) Co-operation structures include government bodies
from different hierarchical levels; many contacts
generally

1.8

1

1.2

1.4

10) Conflicts are dealt with constructively, resulting in
inclusive agreements to which the parties are
committed

1.7

1

1.1

0.8

11) Downstream governments are involved in decisionmaking by upstream governments

1.3

1.2

1

1

12) International/ transboundary co-operation structures
exist (e.g. river basin commissions); many contacts
generally

1.8

1.4

1.7

1.3

13) Conflicts are dealt with constructively, resulting in
inclusive agreements to which the parties are
committed

1.5

1.4

1.2

0.7

1.6

1

1.2

0.9

Overall weighted average

The relatively high score of Zacarpathian Tisza on the inclusion of non-governmental
stakeholders in co-operation structures (indicator 2) is probably due to differences in the
interpretation of cooperation structures. Taking into account the low score on consensusbased decision-making in the Zacarpathian Tisza, cooperation with non-governmental
stakeholders is probably thought of as consultation instead of co-decision.
On cross-sectoral cooperation (indicator 5-7) Rivierenland is showing the highest
score of all case-studies, since Ministries like VROM (spatial planning and environment)
and LNV (agriculture and nature protection) are all involved in water management.
However, as public-public cooperation may be normal in Rivierenland, it is definitely not
an easy task, according to Evert Hazenoot. In Portugal, cross-sectoral cooperation mainly
takes place in inter-sectorial commissions (Paula Chainho). As regards cooperation
between the sectors water management and agriculture it is quite common in Portugal
that during drought seasons conflicts do arise between farmers and water managers
(Marco Estrela). In general, parties with higher political influence achieve their interests,
according to Paula Chainho. The relatively low scores on cross-sectoral cooperation (5-7)
in Upper Tisza is mainly because adequate coordination of different government sectors
is lacking, although cross-sectoral cooperation exists on paper (Zsuzsanna Flachner). It is
a continious power struggle of who is controlling the money, according to Flachner.
According to Peter Smalko, in the Ukraine, no relevant successes in formal or informal
cooperation between water management and agriculture, nor between water
management and regional planning, have been observed.
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It is noteworthy that the dimension of power has been mentioned several times
specifically on this variable.
As regards cooperation between administration levels (indicator 8-10) Riverenland
shows the highest score of all case-studies, while the others are more or less on the
same, but lower, level of cooperation. According to Evert Hazenoot, the access of Water
Board Rivierenland to the national level is very good, as it is for all other Water Boards in
the Netherlands. In Alqueva, the cooperation between administrative levels depends on
whether different administration levels belong to the same political parties or not, as
stated by Paula Chainho.
The scores on cooperation across administrative boundaries (indicator 11-13) are
showing the same proportion as above paragraphs, with Rivierenland having the highest
scores, and the others on lower levels of cooperation, without any substantial differences.
In the case of Rivierenland, there is an active collaboration platform, called the
‘Arbeitsgruppe’, between the Netherlands and upstream governments in Germany. On a
domestic level, governments like the Province of Zuid-Holland and Province of Gelderland
are actively involved in the water management of Rivierenland, which covers parts of the
areas of both provinces. As regards the Alqueva, there is a collaboration agreement
between Portugal and Spain, but it only works at the national level, not on the regional
level, according to Paula Chainho. Also in the Upper Tisza cooperation across
administrative boundaries is often problematic, as the example of Záhony development
shows, were neighbouring areas, like Szeged, were not informed about the project
(Zsuzsanna Flachner).
Although all case-studies have existing international/transboundary co-operation
structures (indicator 12), respondents in all case-studies highlight the need for
reinforcement and clear mandates. Moreover, respondents in Upper Tisza and Alqueva
argue that these transboundary agreements are merely of a political nature, having lack
of scientific input, are not transparent, and do not include stakeholders.

5.5 Policy development & implementation
As regards time horizon in policy development (table 5.5, indicator 1-3), it is
interesting to notice that respondents in all case-studies believe that solutions for short
term problems, to some extent, are causing more problems in the (far) future (20 years
or more) (see indicator 1). In Rivierenland, the Room for the River-policy has taken a
time horizon of around 20 years (Evert Hazenoot). In the Ukraine, the revised State
Program for flood protection has planned new flood protection measures in the period
2002-2010, and after re-assessment of what is effective, which allows at the same time
for reallocation of resources, there will be a new implementation plan for the period
2010-2015 (Alexei Iaroshevitch). Measures being implemented in Alqueva mainly include
dams and other water storage structures, which are often irreversible (Paula Chainho). In
Hungary, the new Vásárhelyi Plan 2004-2007 planned six emergency reservoirs/polders,
with multifunctional utilization, to be constructed along the upper and middle Tisza
sections. This plan also includes spatial river basin planning and distribution
management; on the other hand, negative aspects are expected from new navigation
measures (Zsuzsanna Flachner).
The financial support and execution of small-scale policy experiments (indicator 4) is
being scored as medium in Rivierenland and medium in both Tisza case-studies. In
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Hungary, the national support for these experiments, in general, is not strong
(Zsuzsanna Flachner). Alqueva is showing the lowest score on this indicator.

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Tabel 5.5 - Weighted averages for policy development & implementation

1) Solutions for short term problems do not cause
more problems in the (far) future (20 years or more)

0.6

0.9

0.5

0.4

2) Already now preparations are taken for the (far)
future (20 years or more)

1.7

1.2

0.7

1.3

1

1.2

1

0.6

4) Small-scale policy experiments take place/ are
financially supported

1.2

0.4

0.9

1

5) Several alternatives and scenario’s are discussed

1.7

1.1

1.2

1

6) Alternatives include small and large-scale and
structural and nonstructural measures

1.7

0.5

0.9

1

7) Plans and policies are actually implemented

1.5

1

1

1

8) When there are good reasons not to implement
policies, such as new and unforeseen circumstances
and new insights, appropriate changes to policies are
being made

1.4

1

0.6

1

9) Formation and documentation of high-level steering
committee meetings for project preparation and
implementation

1.6

0.6

1.5

1.6

2

0.8

1.4

1

1.4

0.9

0.9

0.9

Variable

Time horizon

3) Measures taken now or proposed for the near
future, do not limit the range of possible measures that
can be taken in the far future and are preferably
reversible.
Experimentation

Consideration of possible measures

Actual implementation of policies

Monitoring & Evaluation

10) Adoption of an M&E plan during project
preparation that includes establishment of process
indicators, stress reduction indicators, and
environmental status indicators.

Overall weighted average

Also regarding the consideration of possible measures (indicator 5), including nonstructural measures (indicator 6), Alqueva is showing the lowest scores relatively. Even
when several alternatives and scenario’s are being discussed in Alqueva, there
normally has been an a priori decision already on which scenario will be adopted (Paula
Chainho). Rivierenland is showing the highest scores on these indicators. An interesting
example is the consideration of so-called emergency polders (Noodoverloopgebieden),
although after several consultations, a lack of public support, and a lack of political
feasibility the idea of emergency polders has been disappeared from the stage again.
As regards actual implementation of policies (indicator 7), in Alqueva, the first
generation of River Basin Management Plans was not implemented (Paula Chainho). In
the Upper Tisza it is difficult to evaluate implementation since appropriate indicators for
this are lacking (Zsuzsanna Flachner). The new River Basin Management Plans, required
by EU-WFD, will be developed in all EU-member states in 2008.
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Although each case-study has existing monitoring and evaluation plans (indicator 10),
especially Alqueva and Upper Tisza seem to have rather weak M&E plans (lack of
indicators), or are not fully implemented (Paula Chainho & Zsuzsanna Flachner).

5.6 Information management & sharing
Before elaborating on the results of the expert judgment, it is good to mention once
more the different stages in information management (as being described in 3.6):







Specification of information goals, needs & strategy (this is normally done in
Terms of References: a document which describes the purpose and structure of a
project, normally created during the initiation phase of the project management
cycle);
Information production (data collection and interpretation);
Communication (exchange of data and produced information);
Information utilisation (e.g. in decision-making).

Overall, Rivierenland is scoring very high on information management, on some
indicators even a maximum score. On the other hand, respondents argue that it is not
uncommon in Rivierenland that uncertainties are glossed over, or not optimally
communicated (indicator 6). Moreover, researchers do not always allow their research to
be challenged by stakeholders (indicator 4).
While Rivierenland is scoring high on information management, the Zacarpathian Tisza is
scoring medium, but relatively high in comparison with Alqueva and Upper Tisza.
Especially in the first three stages of information management the Zacarpathian Tisza is
scoring better than Alqueva and Upper Tisza. On the other hand, Alqueva is scoring
higher than both Tisza case-studies on utilization of information, e.g. in decision-making
(indicator 10-12).
In Alqueva, INAG is the main agency that collects and produces information as well as
their interpretation. Other involved parties are the National Statistical Centre and
Agricultural Ministry. According to Marco Estrela, there is in general no
joint/participative information production (Indicator 1-2). In the Upper Tisza, data
management, joint/participative information production and the implementation of
Aarhus is a serious problem (Z. Flachner), as shown by the low scores on the related
indicators.
Paula Chainho mentions that there is in general no contact between researchers and
stakeholders in Alqueva (Indicator 4-7), which explains the relatively low scores on these
indicators. According to Zsuzsanna Flachner, the relative low scores on communication
between researchers and stakeholders is partly due to a lack of time and money, at least
in the Upper Tisza.
The relative high scores on consideration of uncertainty (indicator 6-7) in the
Zacarpathian Tisza are noteworthy, especially when realizing that current water policy
documents in the Ukraine do not include any climate (change) scenarios, according to
Alexei Iaroshevitch. This observation suggests that different respondents are thinking of
different types of information while scoring the indicators. Although this research is
defining information as ‘information or uncertainties on climate-related extreme events,’
this category is clearly too broad, since it could include hydrological, geographical,
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environmental, socio-economical data, etc.. Future research should therefore define more
specifically what type of information or uncertainty needs to be scored.

Upper Tisza

Elicitation of mental models/ critical
selfreflection about assumptions

Zacarpathian

Interdisciplinarity

Alqueva

Joint/participative information
production

Rivierenland

Tabel 5.6 - Weighted averages for information management & sharing

1) Different government bodies are involved in setting
the TORs and supervising the search, or at least
consulted (interviews, surveys etc.)

1.8

0.5

0.9

0.3

2) Non-governmental stakeholders are involved in
setting the TORs and supervising the search, or at
least consulted (interviews, surveys etc.)

1.5

0.7

0.9

0.3

3) In addition to technical and engineering sciences
also for instance ecology and the social sciences are
involved in defining and executing the research

2

0.9

1.3

1

4) Researchers allow their research to be challenged
by stakeholders and present their own assumption in
as far as they are aware of them

1.3

0.4

1.3

0.6

5) Research results are presented in a facilitative way,
to stimulate reflection by the stakeholders about what
is possible and what it is they want

1.9

0.3

1.5

0.5

6) Uncertainties are not glossed over but
communicated (in final reports, orally)

1.1

0.4

1.5

0

Explicit consideration of uncertainty
7) Researchers are willing to talk with stakeholders
about uncertainties

Broad communication

Utilization of information

2

0.7

1.5

0.5

8) Governments exchange information and data with
other governments

1.8

1.1

1.4

1

9) Governments actively disseminate information and
data to the public: on the Internet, but also by
producing leaflets, though the media, etc.

2

0.9

1.2

0.3

10) New information is used in public debates (and is
not distorted)

2

1.3

0.8

0.5

1.8

1.2

0.9

0.6

2

1.2

0.7

1.2

1.8

0.8

1.2

0.6

11) New information influences policy
Decision Support System

12) River basin information systems are up to
standards

Overall weighted average

In Upper Tisza, the results show that uncertainties are not taken into consideration.
However, the main aim of the “Last Straw program” (at Bodrogköz) is to implement rural
development which tackles the issue of water resource management, in the light of
expected extreme events and uncertainties. The program follows a step by step approach
(Z. Flachner). However, there is opposition to this project from the water construction
lobby (Z. Flachner).
Regarding information exchange between different governments (indicator 8) it is
mentioned that EU legislation and implementation processes condition governments to
exchange information.
In the Netherlands, Rivierenland is well advanced in its exchange of data and produced
information (indicator 8 and 9), as being shown for example by its public awareness
programs (by national government, provinces and water boards) which are currently
running (‘Nederland leeft met water’).
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In general, new information influences policy (indicator 11) only after this information is
internationally recognised, at least in Alqueva (Paula Chainho). In the Ukraine, water
management information is usually used for making final decisions. Only in case of
political pressure (as it was with Dniper – Danube canal) the expected economical
reasons start prevailing (Peter Smalko).
River basin information systems (indicator 12) are less developed in the Zacarpathian
Tisza (indicator 12). In the Alqueva there is an existing decision support system,
although it is still lacking some important elements (Paula Chainho). Also the Upper Tisza
has existing river basin information systems, but it does not adequately serve the
implementation of Integrated River Basin Management (Zsuzsanna Flachner).

5.7 Risk management
Overall, Rivierenland is showing the highest level, and Zacarpathian Tisza the lowest
level of risk management. Noteworthy is that Rivierenland is scoring lower than Alqueva
on insurance for housing and property damage (indicator 3). In Upper Tisza, it is possible
to obtain an insurance against housing and property damage (indicator 3), although
many people do not have enough money for this, due to high unemployment (Zsuzsanna
Flachner). In general, in the Upper Tisza there is no clear communication on expected
risks, although social risks are being assessed, there is no optimization on risk for social,
economic and ecological assets (Z. Flachner). In Ukraine, there is in general no
communication on different types of risk, except for ecological risk management (Peter
Smalko).
Riverenland is showing the highest scores on risk perceptions by both formal expert
judgment and by stakeholders, and also on participative decision-making on what are
acceptable risks. On the other hand, on insurance mechanisms Alqueva is showing the
highest scores of all case-studies, both on insurances for housing and property damage
as well as on harvest insurance mechanisms. Especially the presence of harvest
insurance mechanisms is Hungary, Portugal and the Netherlands is a direct result of the
European Common Agricultural Policy (CAP), which also explains the lack of harvest
insurance mechanisms in the Zacarpathian Tisza in the Ukraine.

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Risk management

Tabel 5.7 - Weighted averages for risk management

1) Both formal expert judgment and risk perceptions by the
stakeholders

1.5

0.5

0.7

1.1

2) Non-governmental stakeholders are involved in decisions
on what are acceptable risks

1.7

0.7

0.7

0.3

3) Insurance against housing and property damage is
available (as a measure of AIWM, in order to reduce
vulnerability)

0.9

1.3

0.5

0.7

4) Harvest insurance mechanisms are available (as a
measure of AIWM, in order to reduce vulnerability)

1.6

1.8

0.4

1.7
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Overall weighted average

1.5

1.1

0.6

0.9

5.8 Finances & cost recovery
Respondents in all case-studies believe that available (public and private) resources are
insufficient to deal with climate-related extreme events (table 5.8, indicator 1). According
to Paula Chainho, water taxation in Alqueva does not reflect the impact of different uses
(indicator 2). In the Upper Tisza, there should be more cost recovery from those who are
protected, such as large industries and cities (Zsuzsanna Flachner).

1) Sufficient (public and private) resources are available

1.2

0.6

0

0.3

2) Costs are recovered from the ‘users’ by public and private
financial instruments (charges, prices, insurance etc.)

1.5

0.8

0.7

1

3) Authorities can take loans and depreciate their assets, to
facilitate efficient use of resources and replacement of assets

1.5

1.5

0.2

1.4

4) Financial resources diversified using a broad set of private and
public financial instruments

1.1

0.8

0.4

0.2

5) Wide-spread private sector participation in river basin
management

0.7

0

0

0.3

1.2

0.8

0.2

0.6

Overall weighted average

Upper Tisza

Alqueva

Zacarpathian

Rivierenland
Finances & cost
recovery

Tabel 5.8 - Weighted averages for finances & cost recovery

Especially in both Tisza case-studies financial resources (indicator 4) are concentrated in
structural protection (like dams, levees, floodwalls, and other large scale flood control
structures), which involve costs that already have been incurred and which cannot be
recovered to any significant degree (also called sunk costs).
In a review of the empirical literature on watershed partnership by Leach & Pelkey
(2001), adequate funding was the most frequent factor for successful partnership,
followed by effective leadership and management. However, respondents in Rivierenland
and Alqueva indicate that available (public and private) resources are insufficient to deal
with climate-related extreme events, and in both Tisza case-studies respondents even
indicate a serious lack in funding. It can be stated here that in all case-studies a lack of
sufficient resources is a limiting factor as regards their adaptive capacity.
In the Netherlands, it has been noted by Buitenveld et al., (2006) that resources
concentrated in structural protection (sunk costs) can exist at the same time as financial
resources which are diversified; using a broad set of private and public financial
instruments. This observation is supported by the results presented in this Deliverable, at
least for Rivierenland and Alqueva. On the contrary, in both Tisza case-studies financial
resources are mainly concentrated in structural protection (like dams, levees, floodwalls,
etc.), which involve costs that already have been incurred and which cannot be recovered
to any significant degree (also called sunk costs).
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5.9 Effectiveness of (international) regulation
The Upper Tisza scores relatively low on institutionalized horizontal setting (table 5.9,
indicator 2), although it would be very important to have such a setting, according to
Zsuzsanna Flachner. Moreover, soft paths to compliance (indicator 3) seem to be nonexisting in Upper Tisza. Zacarpathian Tisza is scoring slightly better on indicator 2 and 3.
In general, the means of generating compliance seem to be rather limited in both casestudies of the Tisza River Basin.
Regarding the adoption of (international) regulation all countries, and thus its casestudies, seem to have adopted the international regulations currently in force.
Nevertheless, as legislations are being published it doesn’t mean that they have been
fully implemented yet, as being the case in Alqueva (Paula Chainho). Especially the EUFlood Directive, recently being approved by European Parliament, has been ratified by all
Member States, but still needs to be implemented. Even conventions which have been
ratified and implemented are not always kept, as being observed in Upper Tisza, were
navigation still occurs in areas (with threatened species) assigned by the Ramsar
Convention on Wetlands (Zsuzsanna Flachner).
The low scores on indicator 8 are mainly the result of countries’ non-eligibility for UNDP
and WB projects (Zsuzsanna Flachner).
As regards the indicators for adoption of international regulation the results show relative
low variations, which may suggest that there are no significant differences between the
case studies. However, it is also possible that the indicators being used are not able to
capture any possible differences between the case-studies. This issue should also be
considered with regard to the indicators for the level of compliance.

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Tabel 5.9 - Weighted averages for effectiveness of (international) regulation

1) Coercive sanctions are used as legitimate means of
generating compliance in hierarchical context

1.4

1.2

0.7

1.3

2) Coercive sanctions are used as legitimate means of
generating compliance in institutionalized horizontal setting,
e.g. with institutionalized horizontal coercion, shaming, and
adjudication

1.5

0.6

0.6

0.4

3) Soft paths to compliance are in place (e.g. capacity building,
legitimacy building, and the voluntary internalization of law)

1.5

0.9

0.3

0

4) Country adoption of specific water, environment, or sector
related legal reforms, policies, institutions, standards, and
programs necessary to address the transboundary priority
issues, including stakeholder participation programs

1.5

1.6

1.6

1.5

5) County ratification of the regional or global conventions and
protocols

1.9

1.8

1.8

2

6) High-level political commitment to follow up joint action as
signified by, among other things, ministerial level declarations
or adoption of a joint legal/institutional framework

1.5

1.8

1.7

0.9

2

1.5

1.9

1.3

1.3

0.1

0.5

1.5

1.6

1.3

1.3

1.1

Variable

Level of compliance

Adoption of international
regulation

7) Country commitments to report progress in achieving stress
reduction indicators as well as environmental status data to the
regional or joint institution
8) Incorporation of country assistance strategies (CAS) in the
World Bank or regional development bank or UNDP countrylevel strategic results framework (SRF)

Overall weighted average
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The results of this research suggest that Rivierenland has the highest level of compliance
compared to the other case-studies, and the Alqueva is scoring slightly better than both
Tisza case-studies. However, when comparing these results with the recently published
(initial) results of the European Commission, on the implementation of the EU Framework
Directive, there seem to be substantial differences between Portugal, Hungary and the
Netherlands. In contrast to the results shown in table 5.9 Portugal is performing much
better on the implementation of the WFD than the Netherlands and Hungary.
The European Commission published, in March 2007, its first progress report on the
implementation of the EU Framework Directive (European Commission, 2007). The report
notes mixed results. Almost all member countries have transposed the directive into
national law, but the report notes that "the legal transposition of the Directive in national
law is poor and in many cases inadequate". Hungary and the Netherlands both lack a
proper transposition of Article 4, the environmental objectives and exemptions, and in
particular the conditions in which and how to apply them, are not in conformity.
Moreover, and especially in Hungary, and to a lesser extent in the Netherlands, national
law falls short to introduce the cost recovery obligations (Article 9). On top of that, the
Netherlands falls short in the related definition of "water services" which is crucial for the
application of cost recovery. Furthermore, the national law in the Netherlands appears to
have a major non-conformity issue in transposition of the article 4.7, the authorisation
for new modifications and developments which affect the water environment (e.g. new
hydropower plants or new industry allocations in pristine areas). This means that Dutch
national law creates legal uncertainty for project developers. Last but not least, Hungary
failed to transpose properly the obligation regarding public participation (Article 14).
In summary, the report finds that only three Member States appear to have an overall
satisfactory transposition (Austria, Malta and Portugal). However, this has to be verified
in a more in-depth analysis. For other Member States, there are, based on the screening
assessment, some open issues which require clarification. Furthermore, there have been
significant delays in the analysis of the characteristics of each river basin. Since the
establishment of this knowledge base is a precondition for Basin Plans, this delay
jeopardizes progress of the implementation of the entire Directive.
The European Commission concludes that “the results of this first analysis are
discouraging since they reveal serious shortcomings in many Member States. The
Commission will now explore all possible options for addressing these issues decisively”
(EC, 2007).
One option in trying to find an explanation for the different results of this research
compared to the assessment of the European Commission is by looking at the standard
deviations on this variable. However, this indicates that the answers of the respondents
are neither very consistent, nor very inconsistent (ranging from 0.6 to 0.75 on this
variable, while all variables in total show a range between 0.4-0.9). In other words, the
standard deviations do not point towards a possible explanation. Nevertheless, one
explanation could be that respondents have considered the transposition of national law
to lower level authorities, instead of the transposition of transnational (EU) law to
national law. Considering the fact that the case-studies are more or less positioned on
the same geographical scale as lower level authorities (e.g. provinces and water boards),
instead of the national scale, this explanation seems plausible.
Consequently, when comparing the results of this Deliverable and the EC-results it shows
that, although Portugal is performing well in its transposition of transnational (EU) law to
national law, its implementation on lower levels appears to be problematic. At the same
time, while the Netherlands shows problems in transposing EU Law to national law, its
implementation on lower levels is less problematic than in Portugal and Hungary.
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Chapter 6

Physical interventions in the river basin

This chapter provides for each case study the physical interventions in the river basin,
being defined as adaptation measures within the context of flood protection and
drought/low flow protection (see figure 6.1, orange box). In principle, this could be
measures which have been implemented very recently or more than 50 years ago.
Moreover, it should be taken into account that each regime could be currently in a
process of policy development or –implementation as regards its adaptation to climaterelated extreme events. The results presented in this Deliverable are therefore being
analyzed from this perspective.
Overall, the results presented in this chapter are intended to provide an indication of the
responsiveness of the case-studies in coping with climate-related extreme events. At the
same time the limitations of this approach should be presented here as well. For
example, it is important to acknowledge that the measures being implemented by the
water management regimes is only a part of a regime’s actual performance, since the
effectiveness of the measures themselves (e.g. adequate flood protection or sufficient
water supply) has not been taken into account (yet). Therefore, future research should
additionally use quantitative indicators on the effectiveness of implemented measures,
such as the number of floods in areas with flood protection measures, or damage to
housing, property and crops in the same protected areas (see figure 6.1, yellow box).
The responsiveness of the case-studies to extreme events as presented in this chapter
should be viewed as a snapshot. This perspective is especially important since there
normally is a time lag between policy development and implementation of measures. This
time lag has been taken into account by asking experts to indicate whether measures are
already implemented (= physically present), being planned, or necessary, but not being
planned (yet). Nevertheless, the results presented in this chapter are not able to identify:
1) whether the implemented measures are working properly or whether their quality and
scale is sufficient to deal with the problems they are designed for; 2) if, how and when
the planned measures will be really implemented and whether there will be practical
complications (e.g. delays, insufficient funds, objection by citizen groups, etc), and 3)
measures which are necessary, but haven’t been planned yet, could be planned after all
in the near future. It is therefore important to monitor the responsiveness of these casestudies for a longer period and on a frequent basis.
Furthermore, apart from the physical intervention in the water system a regime’s
performance could and should also be measured by its ‘non-physical’ measures, such as
awareness campaigns, improved information management and exchange (e.g. flood
forecasting), cooperation structures, insurance mechanisms etc. In principle, this could
be measures which target all the elements which have been analyzed in the previous
chapter. This means that there could be many nonlinear feedback loops within the
regime itself, and the regime is in that sense creating its own enabling environment.
However, this complex interdependence is beyond the scope of this specific Deliverable,
but is very important to be taken into account by future research activities. Especially for
analyzing dynamic or transitional systems it is of great importance to conduct
longitudinal research, in order to include dynamics such as the evolution of management
regimes.
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Data collection
For the purpose of data collection a questionnaire has been developed for expert
judgment on the current states of physical interventions in the river basin as regards
flood protection measures and drought / low flow protection measures (see questionnaire
in appendix II). The measures listed in this questionnaire are drawn from two different
reports. The first one is a report of the European Environment Agency called 'Climate
change and water adaptation issues' (EEA Technical Report No 2/2007), the second
report is called the ‘Bouwstenen Nota’ (RIZA, 2002), which is a study describing all
potential flood protection measures in Dutch Rivers.
The response rate for this (second) questionnaire (n= 15) was slightly lower than for the
first questionnaire (n= 20). However, the consistency in the answers of the second
questionnaire was higher, probably due to the fact that physical measures are easier to
identify than social system properties. The following persons have provided a response to
the second questionnaire: For the Zacarpathian Tisza in the Ukraine: Prof. Dr. Peter
Smalko, National Academy of Science of the Ukraine); Dr. Alexei Iaroshevitch, Ukrainian
Center of Environmental and Water Projects (NGO); Mrs. Svetlana Kuptsova, Water
Management Administration; Dr. Dagmar Haase, UFZ. For the Alqueva in Portugal:
Susana Neto, IST, Technical University of Lisbon; Marco Estrela, Instituto de Soldadura e
Qualidade (ISQ); Amparo Sereno, AdPI - Águas de Portugal Internacional. For
Rivierenland in the Netherlands: Gerard Soppe, Waterschap Rivierenland; Evert
Hazenoot, Waterschap Rivierenland; Wim Silva, RIZA, Rijkswaterstaat; Dr. Jeroen Aerts,
IVM, Free University of Amsterdam; Frans Verhoef, Province of Gelderland. For the Upper
Tisza in N-Hungary: Dr. Zsuzsanna Flachner, Hungarian Academy of Sciences; Dr. Maria
Falaleefa, IVM, Free University of Amsterdam; Ms. Annamária Göncz, Head of
Department, VATI / regional development agency.
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Figure 6.1 – Analytical framework

6.1 Flood protection measures
Rivierenland in the Netherlands
The case-study with the highest level of adaptive and integrated water management,
which is Rivierenland, is also showing the broadest array of flood protection measures
compared to the other case-studies (see table 6.1). Although the Netherland has fought
against (the threat of) floods already since hundreds of years, the use of flood protection
measures has definitely been changed since (the threat of) floods in 1993 and 1995. The
Dutch water policy (Ministry of Transport, Public Works and Water Management, 2000)
recognizes that in the coming years increasing water levels in the rivers and the
accelerated rise in sea levels will mean that technical measures, such as raising dykes,
will no longer be sufficient. The policy is to allow more space for water. In order to
prevent floods, rivers are allowed to expand into side channels and wetland areas.
Greater emphasis is also placed on managing water levels rather than keeping the water
out. In general, in Rivierenland new measures are being developed due to a paradigm
shift, not only by giving more space for water, such as river bypasses, flood retention
areas, inland moving of dykes, but also by implementing non-structural measures, which
do not require constructed facilities, such as pricing schedules, zoning, incentives, public
relations, regulatory programs, and insurance mechanisms.
Nevertheless, the current flood protection policy has not been fully implemented yet (see
table 6.1). In Rivierenland seven different types of measures have been implemented so
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far, while nine types of measures are being planned. An interesting observation is that
respondents of this case-study indicate that there is a need for new or more plans
regarding measures which been implemented or planned already. In some instances they
refer to a time horizon of 2050-2100. For other measures they feel that the measures
need to be improved or strengthened in the near future. One of the most notable
interventions in the coming years, which will drastically alter the landscape, is the
implementation of river bypasses, which normally goes hand in hand with nature
development, spatial planning, sometimes with urban development (e.g. Nijmegen >
Lent), and where involvement of different sectors and all involved parties is a
prerequisite for success.

Table 6.1 – Overview of flood protection measures in each case study

Flood protection

Technical
flood
protection

Raise dykes

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

(Netherlands)

(Portugal)

Tisza (Ukraine)

(N-Hungary)

Implemented

Not necessary

Implemented (after
floods 1999, 2001)

Implemented

Planned

Planned

Planned (2015 > 60
km)
Necessary, but not
planned yet (horizon
2050/2100)
Planned (2015 > 6
km)
Replacement of dykes
to enlarge river bed
capacity

Enlarge reservoirs

Retention/ inundation
areas to reduce flood
run-off)

Upgrade drainage
systems

Necessary, but no
plans

Not necessary

Necessary, but not
planned yet (horizon
2050/2100)

Not necessary

Necessary, but
no plans

25

Implemented
Planned

Planned

Necessary, but no
plans

Necessary, but no
plans

Planned

Work in progress
26

Planned (2015: 3 in
regional system)

Implemented

Necessary, but no
plans (horizon
2050/2100)

Necessary, but
no plans

Implemented &
Planned

Planned

Planned

27

Implemented &
28
Planned

Work in progress

Necessary, but no
plans

Planned
Necessary, but no
plans

Planned

Not necessary

25

Replacement of dykes was done after last floods, when they were destroyed (part of them). In most cases,
distance between the new dykes was increased.

26

Beregovo region (transboundary polder - UA/HU, Ukrainian part - 54,000 ha.); in Latorica valley (Ukrainian
part - 9,900 ha ). There are some smaller polders as well.
27

Cascade of (retention)polders in the mountains and floodplains are planned, but are under serious
discussion with local people, since their arable land will be used.
28

Most of the drainage system was constructed 25-30 years ago. They are upgraded constantly, but it is not
sufficient, so the plans for the next years include this issue.
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Flood protection
River bypasses =
‘green rivers’ when no
peak discharge

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

(Netherlands)

(Portugal)

Tisza (Ukraine)

(N-Hungary)

Necessary, but no
plans (horizon
2050/2100)
Implemented

Deepening of summer
bed

Necessary, but no
plans

Not necessary

Planned
Necessary, but not
planned
Not relevant

Planned

Reforestation areas to
reduce flood run-off

Implemented
Adjustment or removal
of hydraulic obstacles
in river bed

Change of land use

Not necessary

Implemented30

Implemented

Planned

Planned

Necessary, but no
plans

Necessary, but no
plans
Planned

Necessary, but no
plans
Necessary, but
no plans

Restriction of settlement/building
development in risk areas

Necessary, but no
plans
Implemented

Planned

Planned

Planned

Necessary, but no
plans

Necessary, but no
plans

Necessary, but no
plans

Necessary, but no
plans

Planned

Implemented

Not necessary

Planned

Other, please specify:

31

Planned

Implemented
Floodplain restoration,
incl. lowering of
floodplain

29

Necessary, but no
plans

Not necessary

Necessary, but no
plans
Natural
retention of
flood water

Planned

Planned

Necessary, but no
plans

32

Is current policy for
floodplains, but not
for other areas

Implemented

Planned

33

Planned

Necessary, but no
plans
Standards for building development
(e.g. permeable surfaces, greening
roofs etc.)

Necessary, but
no plans

34

Implemented

Necessary, but no
plans
Necessary, but no
plans

Planned

29

Deepening of summer bed could cause damage to the groundwater level, but is nevertheless planned for
navigation and not for flood risk reduction (Z.Flachner)
30

According to the rules, the number of the cut forest should be equal to the planted trees. During the last
years, the number of the planted trees are higher than cut (A. Iaroshevitch).

31

But problems with practical implementation

32

Lowering of groynes along 90km of the Waal (Rhine River).

33

Flood risk maps are not available and it is not clear when they will be ready. However, according the Water
Code of Ukraine, it is prohibited construction (as well as any other activities) closer than 25 m to the riverbed
for the small rivers and 50 m for medium rivers (bigger than 2000 km2). Although the majority of people
ignore these rules, there are some cases when authorities destroyed the houses built in the flood prone area
(Source: A. Iaroshevitch / D. Haase)

34

After floods 2001 99% of destroyed houses rebuilt with raised foundations (30-40 cm)
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Rivierenland

Alqueva

Zacarpathian

Upper Tisza

(Netherlands)

(Portugal)

Tisza (Ukraine)

(N-Hungary)

Implemented

7

1

6

3

Planned

9

2

9

10

Necessary, but no plans

7

4

8

11

Not necessary

2

6

0

1

Flood protection

Total

Alqueva Management Area in Portugal
The flood protection measures in the Alqueva Management area are very limited
compared to the other case-studies (see table 6.1). In the Alqueva, flood protection is
not an issue (at least not for the respondents in this research), although it was
confronted with severe flooding events (notably in 1997 and 2006).
Although table 6.1 shows some measures which have been planned they are not directly
targeted at flood protection, but to meet requirements of the Water Framework Directive,
for example upgraded drainage systems for pollution prevention and reforestation areas
for recharging the groundwater reservoir. Nevertheless, the enlargement of reservoirs,
such as the Alqueva Reservoir itself, also proves useful in terms of flood protection, while
it was not being developed for this purpose directly.

Upper Tisza in N-Hungary
In the past decades rising high water levels of floods were typically answered by the
increase of crowning levels of the dykes and enforcement of flood protecting structures.
This scheme seemed to be successful until the record breaking floods of the recent years,
causing enormous damage (e.g. devastating homes, roads, crop fields) due to dyke
breaches (Haase et al., 2006).
The increasing number of floods and their mounting cost convinced the government that
constantly reinforcing and rebuilding dykes is not cost effective. For this reason, the new
Vásárhelyi Plan (abbreviated to VTT in Hungarian) was established by the Ministry of
Environment and Water Management to address hydrological issues in the Tisza basin.
The new Vásárhelyi plan aims at solving flood protection problem exclusively by building
new reservoirs and leaving other options for future. The plan has been described as the
most ambitious rural development programme of the last decades (Vásárhelyi Plan
Intersectorial Committee Bulletin, 2004). The first stage of the plan covers the period
from 2004-2007 at a cost of 479 million €. According to the plan, six emergency
reservoirs will be constructed along the upper and middle Tisza sections to enhance flood
safety and clear the flood bed to improve conveying capacity. Besides an increase of
water storage capacity, complex flood control measures would be needed in the basin,
including cleaning of flood channels (cutting flood passage ways), raising the dikes,
integrated planning of land development and land use management within the
floodplains, financial support of local farmers as well as other transboundary coordinated
measures (Horvath et al., 2001).

Zacarpathian Tisza in the Ukraine
Quite similar to the situation in Hungary the Zacarpathian Tisza in the Ukraine has a
flood defense system which consists mainly of dykes (707 km), embankments and about
260 km bank-protecting structures. Their quantity and technical conditions have been
insufficient to provide reliable protection of floods as the dyke breaches in 2001
dramatically showed (Haase et al., 2006).
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The revised State Program for Flood Protection in the Ukraine has been planning new
flood protection measures in the period 2002-2010, and after re-assessment of what is
effective (which allows at the same time for reallocation of resources) there will be a new
implementation plan for the period 2010-2015.35
Momentarily, the flood defense system is being upgraded and improved steadily.
Reforestation programmes are highly on the agenda in the Zacarpathian region
(Statistical Report of Zacarpathia, 2003).
After the last floods replacement of dykes has been taking place (since part of them was
destroyed anyhow). In most cases, the distance between the new dykes has been
increased. Moreover, after the last floods of 2001 99% of the destroyed houses were
rebuilt with raised foundations (30-40 cm). A number of retention areas have already
been constructed, for example in the Beregovo region (transboundary polder - UA/HU,
Ukrainian part - 54,000 ha.) and in the Latorica valley (Ukrainian part - 9,900 ha.). There
are some smaller polders as well. Next to these existing retention areas a cascade of
retention areas in the mountains and floodplains are planned, but are under serious
discussion with local people, since their arable land will be used for this. Other major
efforts concentrate currently on:




Water course and dam construction measures in the floodplains;
Reservoir and storage basin system in the Ukrainian Carpathians;
Spatial river basin planning with respect to appropriate land use change;

6.2 Drought and low flow protection measures
Rivierenland in the Netherlands
This case-study shows a slow and limited response to extreme drought events (notably in
2003 and 2005), although these events have caused substantial social, environmental,
economical damage (Ministry of Domestic Affairs, the Netherlands, 2006; Della-Marta et
al., 2007: 252).
At this moment, Rivierenland has implemented no measures for drought and low flow
protection. There are plans to implement five different measures, although these are
targeted at the regional system only. For the main system (the Rhine River itself) there
are no drought and low flow measures being planned at all. At the same time
respondents indicate that several measures are necessary, such as the use of grey water
and landscape planning measures to improve the water balance, but none of these
measures have been planned. Also securing minimum flows has been identified as a
measure which should receive more attention, although it has been planned already at
certain subsystems.
The experts in this case-study have indicated that seven measures are necessary or
effective, but none of them have been implemented. Only for a few subsystems there are
plans for increasing reservoir volumes, water transfers, securing minmum flows in dry
periods, leakage reduction and restriction of water uses, but none of these plans have
been implemented so far.
Moreover, all experts have indicated that crop adaptations are not relevant, which is
noteworthy, since studies have concluded that agricultural production in the Netherlands

35

Additional comment from Alexei Iaroshevitch, Ukrainian Center of Environmental and Water
Projects
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is reduced by 5 to 35 % because of water shortages (Ministry of Domestic Affairs,
Netherlands, 2006). This means an average economical damage of 180 million
Euros/year, and even 1800 million Euros/year in extreme years (idem).
Alqueva Management Area in Portugal
This is the most striking case-study with respect to its response to drought and low flow
problems, especially since this case-study has been regularly confronted with serious
drought problems in the past decades. However, it is showing a poor response as regards
measures for drought and low flow protection (see table 6.2). Up until today only two
measures have been implemented: 1) increasing reservoir volumes (e.g. Alqueva
Reservoir) and 2) crop rotation. Only three additional measures have been planned so far
(water transfers, securing minimum flows and more efficient irrigation), while six
measures are being mentioned as necessary, but there are no plans yet to implement
these measures.
Table 6.2 – Overview of measures for drought and low protection

Rivierenland

Alqueva

(Netherlands)
Technical
measures to
increase supply

Increase Reservoir
volumes

Water transfers

(Portugal)

(N-Hungary)

Planned for regional
system

Implemented

Planned

Planned

Necessary, but no
plans

Necessary, but
no plans

Planned for regional
system

Planned

Necessary, but
no plans
Planned

Necessary, but no
plans
Desalinization

Securing minimum
flows in dry periods

Upper Tisza

Zacarpathian Tisza
(Ukraine)

Drought/low flow protection

Planned

Necessary, but
no plans

Not relevant

Necessary, but
no plans

Not relevant

Not relevant

Planned at certain
subsystems

Planned

Necessary, but no
plans

Necessary, but
no plans

Necessary, but no
plans

Implemented &
Planned

Necessary, but no
plans
Increasing
efficiency of
water use

Leakage reduction

Planned for regional
system
Necessary, but no
plans

Use of grey water

More efficient irrigation

Necessary, but
no plans

Necessary, but no
plans
Not relevant

Planned

Necessary, but no
plans

Necessary, but
no plans

Necessary, but no
plans

Implemented &
36
Planned
Necessary, but
no plans

Restriction of water uses

Planned
Necessary, but no
plans

36

But very limited

37

Except for Budapest and other big cities

Necessary, but
no plans

Necessary, but no
plans

Necessary, but
37
no plans
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Crop adaptations

High resilient crop
seeds

Not relevant

Necessary, but
no plans

Necessary, but no
plans

Planned

Crop rotation (for soil
recovery)

Not relevant

Implemented

Necessary, but no
plans

Implemented

Crop choice (crops with
more efficient water
use)

Not relevant

Necessary, but
no plans

Necessary, but no
plans

Implemented &
Planned

Necessary, but not
planned

Necessary, but
no plans

Necessary, but no
plans

Planned

Implemented

0

2

0

4

Planned

5

3

2

7

Necessary, but not planned yet

7

6

9

7

Not necessary / relevant

6

0

1

1

Landscape planning measures to
improve water balance (e.g. change of
land use, reforestation, reduced sealing
of areas)
Total

Despite the planned measures in this area, some of these measures are expected to lead
to serious negative environmental impacts, for example caused by the planned water
transfers of the EMFA-project.38 According to the Platform for Sustainable Alentejo
(2005) the water transfers planned by EFMA involves the transference of
Guadiana Basin water to Sado. For this a tunnel is to be constructed between two dams:
the Loureiro dam, located in the Guadiana Basin, and the Alvito dam in the Sado Basin.
This structure is intended to provide water for the implementation of two irrigation areas
within the Guadiana Basin. Given the poor water quality in the Alqueva dam, the water
transfer in the Guadiana/Sado basins seriously and irreversibly affects the quality of
surface water and groundwater in the Sado basin, as well as the biologic diversity in both
basins, which will certainly lead to the disappearance of local endemic species. It will also
increase the pollution in the Sado estuary as a result of the agricultural intensification in
this basin. The Sado estuary is listed in the Natura 2000 Network, and consequently the
accomplishment of this water transfer will inevitably lead to a violation of the Habitat
Directive (Platform for Sustainable Alentejo, 2005).
The current situation in the Alqueva case-study is even gloomier when realizing that
especially the Guadiana River Basin will be confronted with severe water stress in the
coming decades (EEA, 2005b). According to the European Environment Agency (2006),
Portugal foresees that the difficulties associated with quantitative problems and resource
degradation (small flows, emptying of reservoirs, lowering of aquifers, quality problems,
etc.) will ultimately result in not being able to reach the WFD environmental objectives
for the affected water bodies. It should be noted here that Alqueva reservoir will increase
the storage capacity with 800%, and general opinion in Alqueva is that it thus will allow
facing problems derived from droughts. Of course, this is based on the assumption that
the capacity of the Alqueva Reservoir will be used optimally.

38

Empreendimento de Fins Múltiplos de Alqueva (EFMA): a plan for multiple uses of the
Alqueva reservoir), a project which has been partially financed by the EIB with loans
totalling EUR 135 million
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According to the European Environment Agency (2007) the emphasis in Portugal is still
on completing infrastructure, some of it related to water imbalances (e.g. new over-year
and multi-purpose storage reservoirs, major case of Alqueva as a strategic water source
for southern provinces of Portugal; urban water supply sources; new distribution
networks and rehabilitation).
Portugal identifies that EU Common Agricultural Policy (CAP) does not include measures
explicitly targeted at water scarcity and droughts but notes that there is a diversity of
measures that indirectly contribute to prevent scarcity and drought effects, such as dams
and irrigation works (EEA, 2006). Portugal is starting to collect data and information for
the next CAP period (idem).

Zacarpathian Tisza in Ukraine
In this case-study there are only two planned measures for drought and low flow
protection, namely the increase of reservoir volumes and water transfers. On the other
hand, respondents have identified nine measures which are necessary, but for which
there are no plans (yet). In other words, this case-study is showing a poor response to
drought events. There are however signs of increasing awareness on drought problems,
especially since in May 2007 severe drought across Ukraine has killed more than 400,000
hectares of crops, according to the Agriculture Ministry, seeing a further significant fall in
the 2007 grain harvest (Ukrainian Ministry of Agriculture, 2007).

Upper Tisza in N-Hungary
As regard the Upper Tisza, agriculture and forestry has suffered from extensive droughts
in successive years. However, the implemented and planned measures for drought and
low flow protection are rather limited up until now. Only two measures have been
implemented (crop rotations and crop choice) up until today, and five additional
measures are being planned (see table 6.2). However, the respondents also identified six
measures which would be needed, but haven’t been planned yet (four measures) or are
not planned enough (two measures). For example, there is a need to improve storage
and distribution capacities of spring flood water in order to reduce the vulnerability of
local farmers towards droughts. There are also ideas to re-activate the fok-channel
system and inactive river bolsons (Z. Flachner).
Nevertheless, in contrast to the Netherlands, the extreme droughts in the recent past
have at least initiated the development of the Hungarian Drought Strategy (2004), with
support of UNCCD. However, an integrated strategy at national level is not available yet
(Z. Flachner). The present version of the national drought strategy (to be approved yet)
states that drought can affect the whole of society and requires a systematic approach to
mitigate its consequences. It envisages the establishment of a National Drought
Committee and a Drought Fund (EEA, 2006).
In terms of droughts, it believes that the accompanying appropriate and purposeful water
management and infrastructure for water retention (and possible treatment) will reduce
the damage caused by serious and prolonged drought events. In terms of gaps, Hungary
notes that drought prevention and mitigation measures should be included in the
programme of measures as they would serve the objectives of the WFD as well as others.
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Chapter 7

Discussion

This chapter has the objective of highlighting the most important findings of this
Deliverable and placing them in a wider context of relevant literature. Moreover, this
chapter intends to provide answers on the research questions posed in paragraph 1.6. On
occasion this discussion will show some characteristics of a second order analysis,
especially when relevant literature or empirical findings of related research are adding a
different perspective to the findings of this Deliverable. Overall, this chapter discusses
the most important elements and insights in adaptive and integrated water resources
management based on the empirical results of this research.

Top-down versus bottom-up governance
Based on the empirical results presented in Chapter 5 it is possible to describe general
patterns in the different case-studies. In general, water management regimes with a high
level of consensual (bottom-up) governance are characterized by:
-

More adaptive leadership;
Higher levels of horizontal and vertical cooperation;
More adaptive and integrated policy development and implementation;
More adaptive and integrated information management and –sharing;
Integrated risk perceptions

Of all case-studies, Rivierenland is having the highest score regarding bottom-up
governance, which is no surprise, since the Netherlands is well-known for its consensusbased decision-making (also called the ‘Poldermodel’). However, the weighted average
on governance in Rivierenland suggests that there is much more top-down governance
than could be expected from consensus-based decision-making. Moreover, this issue is
highly controversial in Rivierenland, based on the relatively high level of inconsistency in
the answers of respondents (figure 6.3.2). In July 2006 the Directorate-General Water in
the Netherlands published a new policy document,39 which refers to transitions and five
paradigm shifts, which it considers to be important for future water management. This
report concludes that “public and civil society are still not adequately mobilised, despite
substantial investments”. A balance between bottom-up governance and top-down
governance has not been found yet, if such a balance is to be found at all. This
observation is also supported by the high level of inconsistency in the answers of the
respondents regarding this variable (see appendix IV). In other words, bottom-up
governance versus top-down governance is a highly controversial issue in this casestudy.
It should be emphasized that even where bottom-up governance or decentralization is a
useful tool, the state does not loose its legitimacy. It can play an active role in the
mobilization of people in local processes, it can aid in neutralizing local oligarchs, can
provide funds for local initiatives, provide technical and professional services to help local
capacity building, guarantee quality standards, invest in larger infrastructure and
coordinate in externalities that span more that one local government (Bardhan, 2002).
Furthermore, the phenomenon of catchment closure (Kerr, forthcoming) has emerged in
part by ignoring the hydrological linkages between micro watersheds, and it shows the
39

Waterkoers 2, Directorate General Water, Ministry of Traffic and Water Managemnt,
2006.
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need to address them by working at a macro watershed scale. Kerr also demonstrates
tradeoffs between operating at a small, micro watershed scale to encourage successful
collective action versus a large, macro watershed scale that is more suitable from a
hydrological perspective (Kerr, forthcoming, p.1) According to Kerr (p.14), research has
shown that the micro watershed approach may be creating hydrological problems that
would be best addressed by operating at a macro watershed scale. This would require
working simultaneously to promote watershed governance capacity both within and
between micro watersheds.
In an analysis of the problems involved in water resources management in developing
countries, Carruthers and Stoner (1981: 29) argued that without public control,
“overgrazing and soil erosion of communal pastures, or less fish at higher average cost,”
would result. They concluded that “common property resources require public control if
economic efficiency is to result from their development” (1981: 29). The policy advice to
centralize the control and regulation of natural resources, such as grazing lands, forests,
and fisheries, has been followed extensively, particularly in Third World countries
(Ostrom, 1990). In contrast, Ostrom argues that centralized control is based on
assumptions concerning the accuracy of information, monitoring capabilities, sanctioning
reliability, and zero costs of administration. Without valid and reliable information, a
central agency could make several errors, including setting the carrying capacity or the
fine too high or too low, sanctioning water users who cooperate, or not sanctioning
defectors.
What is clear is that bottom-up governance and decentralization is not a straight forward
solution to water management problems. It is also true that some problem areas lend
themselves more to decentralization than others. Local solutions to local problems such
as water allocation within a small river basin will likely be found more easily under a
decentralized system, but there will probably always be the need for a certain degree of
centralisation, for instance in the area of transboundary problems and the setting of
standards.

Multilevel governance
Within the context of different types of governance in the case-studies it is important to
acknowledge the rather distinctive governance structure of Rivierenland compared to the
other case-studies. For explaining the governance structure of Rivierenland it is
appropriate to use the distinction between Type I and Type II multilevel governance of
Hooghe and Marks (2003, p. 236-8). The intellectual foundation for Type I governance is
federalism, which is concerned with power sharing among a limited number of
governments operating at a few levels. In this type of governance, every citizen is
located in a Russian Doll set of nested jurisdictions, where there is one and only one
relevant jurisdiction at any particular scale. Territorial jurisdictions are intended to be,
and usually are, stable for periods of several decades or more, though the allocation of
policy competencies across jurisdictional levels is flexible.
According to Hooghe and Marks Type II multi-level governance is distinctly different. It is
composed of specialized jurisdictions. Type II governance is fragmented into functionally
specific pieces – say, providing a particular local service, solving a particular common
resource problem, monitoring the water quality of a particular river, and adjudicating
international trade disputes. The number of such jurisdictions is potentially huge, and the
scales at which they operate vary finely. There is no great fixity in their existence. They
tend to be lean and flexible – they come and go as demands for governance change
(Hooghe and Marks, 2003).
When trying to apply the distinction between Type I and II governance to Rivierenland
we immediately run into an interesting question: is it possible to label one type to a
specific local, regional, national, or transnational water governance setting, or is it
possible that a specific setting, at multiple scales, encompasses both types at the same
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time? The latter seems to be the case when looking at the case of Rivierenland.
Especially since Water Boards in the Netherlands can be described as Type II multi-level
governance in water management, because they are specialized (task-specific)
jurisdictions. In other words, they provide a particular local service, in this case solving
water quality and water quantity problems. Furthermore, they have the power to tax and
their governing boards are elected. It is especially this element of financial independency
and democratic accountability which distinguishes Rivierenland from the other casestudies. Nevertheless, the Water Board of Rivierenland is, just like the other casestudies, also embedded in Type I multi-level governance, characterized by generalpurpose jurisdictions at the local level (municipalities), regional level (provinces),
national level (national government), and international level (EU). The result is a baroque
patchwork of Type II jurisdictions overlaying a nested pattern of Type I jurisdictions. In
summary, Type II governance is generally embedded in Type I governance, but the way
this works varies (Hooghe and Marks, 2003, p.238). There is no general blueprint.

Problems of institutional fit and interplay
All case-studies are, more or less, confronted with problems of institutional fit and
interplay. These two problems have been identified by the IDGEC-project40 as important
factors which strongly shape the performance of institutions that govern
human/environment relations (Young 1999: 45). The basic idea of the problem of
interplay is that “the effectiveness of specific institutions often depends not only on their
own features but also on their interactions with other institutions” (Young 1999: 49). The
basic idea of the problem of institutional fit is that the effectiveness of an institution is
diminished where its characteristics do not match the characteristics of the biophysical
systems it addresses (Young 1999: 45). According to the Water Framework Directive the
natural area for water management is the river basin area. Since it cuts across
administrative boundaries, water management requires close cooperation between all
administrations and institutions involved. This is not only a challenge for transboundary
and international rivers, but also on a sub basin level, since the administrative
boundaries in all case-studies do not match with the hydrological boundaries determined
by the Directive. The Directive makes this cooperation between all involved
administrations and institutions mandatory within and between the Member States and
encourages it with countries outside the EU, for example the Ukraine.41. Together with the
integration of planning42, this component is meant to ensure true horizontal and vertical
integration. However, this research shows that vertical and horizontal cooperation is
varying in substantial degrees between the different case-studies. Rivierenland is
showing the highest levels, while Upper Tisza is showing the lowest levels. Since Hungary
has started transposition of EU-legislation much later than the Netherlands, these
difference could be explained by a time lag in implementation of the Directive. However,
since the Ukraine is showing higher levels of vertical and horizontal cooperation, this
explanation is definitely not conclusive, and should be addressed in future research.
In general, in the case-studies of this Deliverable the problem of institutional fit refers to
the ability of institutions of water management at regional and local levels to meet the
WFD’s requirements for river basin management. Water resource problems present a
particular challenge since the spatial context of natural resources cannot, in most cases,
be altered. The central focus of problem-solving lies, therefore, on changes to

40

Institutional Dimensions of Global Environment Change (IDGEC), a large scale
international science project

41
42

See WFD Article 3.3 and 3.5 for details on the extent of international cooperation.
Whilst the WFD mainly describes water quality aspects for surface waters, it is a

mandatory prerequisite to integrate water quantity planning aspects (mainly flood risk
and drought management). Groundwater quantity aspects are already part of the WFD
(Source: EC, 2007)
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institutional arrangements. This is reflected in Elinor Ostrom’s work (1990) on the
management of common pool resources, where boundary problems between biophysical
and human systems play an important role.

Cooperation
Within the general patterns and internal coherence as described above this research
specifically provides strong empirical evidence for the positive correlation between
horizontal and vertical cooperation, consensual knowledge, and conflict resolution. A high
level of consensual knowledge means that different government bodies and nongovernmental stakeholders are involved in setting the Terms of References (a document
which describes the purpose and structure of a project; created during the Initiation
Phase of the Project Management Life Cycle) and are involved in supervising the search
of information, or at least consulted (interviews, surveys etc.). According to Ernst Haas
(1980) consensual knowledge means that the definitions of problems and solutions are
less problematic. Haas concludes that a lack of consensual knowledge is an important
obstacle for cooperation. This relationship suggested by Ernst Haas is supported by the
results of this research (see table 7.1). The case-studies, for example Rivierenland, with
a high level of horizontal and vertical cooperation also show a high level of consensual
knowledge, and a high level of conflict resolution (table 7.1, indicators 7 and 10), whilst
lower levels of cooperation are accompanied by lower levels of consensual knowledge and
lower levels of conflict resolution, for example in the Upper Tisza in Hungary.
Cooperation and consensual knowledge is even more important when dealing with
uncertainty and change. Several authors (Olsson et al., 2006; Stubbs and Lemon, 2001)
argue that linking different networks and creating opportunities for new interactions are
critical factors for learning and nurturing integrated adaptive responses to change.
Tompkins and Adger (2004) argue that the ability to link different networks makes it
easier to avoid following the customary response paths and facilitates flexible learningbased management.
It is especially on the variable cross-sectoral cooperation that the dimension of power has
mentioned several times. According to Adger et al. (2005b) power relations determine
the nature of interaction. For example, in the Alqueva case-study, the cooperation
between administrative levels depends on whether different administration levels belong
to the same political parties or not, as stated by Paula Chainho. This suggests that
decisions are more easily negotiated when different administration levels belong to the
same political party. This observation is supported by Arce and Long (1992) who argue
that important elements of power in determining the interactions between actors across
scales are how decisions are negotiated, how tradeoffs are made to give room for
manoeuvre, and how other actors are enrolled on a cause (Arce and Long 1992).
Moreover, knowledge is a key resource in the exercises of power (Adger et al. (2005b):
“it is used by both dominant parties and by those resisting action. Actors across social
and temporal scales use these same mechanisms in the exercise of power.”
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Table 7.1 – Relationship between consensual knowledge, cooperation and
conflict resolution

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Scores on consensual knowledge

1) Different government bodies are involved in setting
the TORs and supervising the search, or at least
consulted (interviews, surveys etc.)

1.8

0.5

0.9

0.3

2) Non-governmental stakeholders are involved in
setting the TORs and supervising the search, or at
least consulted (interviews, surveys etc.)

1.5

0.7

0.9

0.3

2

0.9

1.3

1

Legend
2.0-1.5

1.5-1.0

1.0-0.5

0.5-0

Adaptive --------------------------------

Joint/participative information
production

3) In addition to technical and engineering sciences
also for instance ecology and the social sciences are
involved in defining and executing the research

Interdisciplinarity

Scores on horizontal and vertical cooperation

Cross-sectoral cooperation

5) Sectoral governments actively involve other government
sectors

1.8

1

1.4

0.5

6) Co-operation structures include government bodies
from different sectors; many contacts generally

1.7

1

1.6

0.7

7) Conflicts are dealt with constructively, resulting in
inclusive agreements to which the parties are committed

1.1

0.9

1.2

0.4

2

0.4

1.2

0.5

9) Co-operation structures include government bodies
from different hierarchical levels; many contacts generally

1.8

1

1.2

1.4

10) Conflicts are dealt with constructively, resulting in
inclusive agreements to which the parties are committed

1.7

1

1.1

0.8

8) Lower level governments are involved in decisionmaking by higher level governments
Cooperation between administration
levels

In general, parties with higher political influence achieve their interests, as being
observed in Alqueva, and there is continuous power struggle of who is controlling the
money, as being observed in Upper Tisza. Although it exists on paper, the level of crosssectoral cooperation in both Tisza case-studies is relatively low, amongst others because
adequate coordination of different government sectors is lacking. Even in Rivierenland,
were public-public cooperation is quite common, respondents indicate that this is
definitely not an easy task. Especially in times of crises, for example during droughts in
Portugal, conflicts arise between water management and agriculture.

Policy development and implementation
This meta-variable appears to be, without surprise, the most direct link between a water
management regime and the current status of water resource adaptation (see also
chapter 6 and the paragraph in this chapter called ‘performance of the case-studies’).
This element in a water management regime consolidates and congregates the workings
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of agency, cooperation, (international) regulation, information management, risk
perceptions, decisions on what are acceptable risks (see risk management), and the
allocation of resources (see finances and cost recovery). In turn, this variable determines
the content of elements like infrastructure, agriculture, risk management (e.g. insurance
mechanisms), and cost recovery, although the latter has a reciprocal relationship with
other elements, depending on the choice where to allocate these recovered costs. Based
on the above, this element of a water management regime is of key importance, and
consequently serves as an important indicator, as regards the internal coherence and
performance of a water management regime. As already argued by Scharpf (1978: 346),
policy formulation and policy implementation are inevitably the result of interactions
among a plurality of separate actors with separate interests, goals, and strategies.
Rivierenland shows the most advanced policy development and implementation regarding
flood protection, although this policy was mainly the result of (the threat of) floods in
1993 and 1995. As such its policy is a response due to extreme events in the past. These
extreme events created political momentum for developing new flood protection policy,
including climate change scenarios and a pro-active preparation for the impacts of future
climate change. Also in both Tisza case-studies recent floods have increased political
momentum for planning new flood protection measures, although this has started a
decade later, mainly due to the floods of 2005. It is noteworthy that of all of these casestudies have been confronted with (almost) disasters, before there was a political
momentum for creating new policies. Kingdon (1995) stresses the importance of timing
for initiating policy changes and opening policy windows. He argues that significant
changes are most likely when three independently operating “streams,” i.e., problems,
solutions, and politics, come together at critical times. This type of coupling provides a
window of opportunity for change in which “ ... a problem is recognized, a solution is
available, the political climate makes the time right for change, and the constraints do
not prohibit actions” (Kingdon 1995).
As regards flood protection policy Rivierenland is the most advanced of all four casestudies. Climate change (scenarios) and adaptation measures for flood protection are
strongly integrated into the water policy agenda of Rivierenland. The Dutch water policy
(Ministry of Transport, Public Works and Water Management, 2000) recognizes that in
the coming years increasing water levels in the rivers and the accelerated rise in sea
levels will mean that technical measures, such as raising dykes, will no longer be
sufficient. The policy is to allow more space for water. In order to prevent floods, rivers
are allowed to expand into side channels and wetland areas. Greater emphasis is also
placed on managing water levels rather than keeping the water out. This paradigm shift
can also be observed by the current implementation of non-structural measures such as
flood insurance, flood zoning restrictions, land-use management, economic incentives,
public information and community education. Non-structural measures are intended to
modify flood susceptibility and flood impact. Also voluntary measures by land users are
now starting to come into practice.

Information Management & sharing
As being observed in this research new policy developments are, in general, being
triggered by climate related extreme events in the recent past, more specifically referring
to the (threat of) floods in 1993 and 1995 in Rivierenland, and the devastating floods of
2005 in both Tisza case-studies. As already being concluded in the previous paragraph,
the extreme events created political momentum, and opened a window of opportunity to
develop new policies. Nevertheless, it is also obvious that there was a lack of pro-active
preparation regarding these extreme events, since new policies were only created due to
past events. An important reason for this lack of pro-active preparation, in all case-
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studies, is that scientific consensus on climate change, and consequently its impacts on
water resources, has been increasing in the last decade to such a point that, only since
recent years, the urgency to act on this became more prominent. Having said this, the
initial stages in (new) policy development are mainly focused on measures for dealing
with the expected increase in intensity and frequency of floods, at least in Rivierenland
and both Tisza case studies. However, awareness on low flow and drought protection is
limited up until now, and has merely been addressed in terms of (limited) information
production and development of climate change scenarios, but not in terms of substantial
policy development. Based on the results of this research it is clear that in Rivierenland
and both Tisza case-studies there is considerably more awareness on flood than on
drought risk (see also paragraph on the performance of the case-studies).
The responsiveness of the case-studies to new information on the expected water stress
in the near future, but also their response to severe drought events in the recent years is
very limited. This lack of an adequate response is noteworthy since droughts and heat
waves have caused enormous adverse social, economic and environmental effects in
recent years (Della-Marta et al., 2007: 252). These drought and heat waves caused not
only many lethal victims (due to heat waves), but also substantial damages to agriculture
(due to severe droughts), and to housing, property and nature areas (due to forest fires)
(Koppe et al. 2004). As a matter of fact, in Europe there are more lethal victims due to
drought and heat waves than because of floods. Estimates based on the statistical excess
over mean mortality rates amount to between 22,000 and 35,000 heat-related deaths
across Europe as a whole (Milligan, 2004). Milligan has rightly termed heat waves as the
developed world’s hidden disaster (Milligan, 2004). It should be noted here that adequate
adaptation, especially related to heat waves, requires involvement of other
(governmental) actors, such as Ministries of Health, instead of water management
authorities. However, for low flow and drought protection these water management
authorities, and other water stakeholders, still have a decisive role.
Overall, Rivierenland is scoring very high on information management, on some
indicators even a maximum score. In general, there is a lot of joint research and
information exchange in this case-study, although there are still gaps in certain types of
information, communication about uncertainties / assumptions / needs etc. Respondents
argue that it is not uncommon in Rivierenland that uncertainties are glossed over, or not
optimally communicated.
It is especially the Zacarpathian Tisza which is showing some deviations in information
management, in contrast what could be expected from the general pattern. While this
case-study is dominated by top-down governance, and its attendant lower scores on
related elements, it is scoring relatively high on information management. Especially in
the first three stages of information management the Zacarpathian Tisza is scoring better
than Alqueva and Upper Tisza. However, in particular the relative high scores on
consideration of uncertainty in the Zacarpathian Tisza are noteworthy, since current
water policy documents in the Ukraine do not include any climate (change) scenarios.
Moreover, the current management in Ukraine is oriented at the scientifically-grounded
ecological assess, and at controlling and monitoring of water quality and biological
diversity in water ecosystems (Source: Strategy of preserving the biological and
landscape diversity of the basin of Dnieper – ІDRC with support of PROON – GEF, 106 p;
Convention on Biological Diversity of December 29, 1993). This observation suggests
that different respondents are thinking of different types of information while scoring the
indicators. Of course, information or uncertainties on climate-related extreme events can
be very diverse, since it includes hydrological, geographical, environmental, socioeconomical data, etc.. Future research should therefore define more specifically what
type of information or uncertainty needs to be scored.
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Another deviation from the general pattern is that Alqueva is scoring higher than both
Tisza case-studies on utilization of information, e.g. in decision-making or policy
development. This observation suggest that utilization of information is not related to the
quality or quantity of information, more specifically on how this information is produced,
collected, exchanged and interpreted, in other words, whether there is consensual
knowledge or not. Moreover, this deviation suggests (again!) that different respondents
are thinking of different types of information while scoring the indicators for this variable.
Overall, the most important conclusion of this research with regard to information
management is that consensual knowledge shows a positive correlation with horizontal
and vertical cooperation, and conflict resolution (see table 8.1). In other words, the
higher the levels of consensual knowledge, the higher the levels of vertical cooperation,
horizontal cooperation and conflict resolution.

Responsiveness to climate-related extreme events
Responsiveness in terms of drought and low flow protection
Simple inspection of the scores in table 6.2 shows that all case-studies are performing
rather weak regarding their adaptation measures for drought and low flow protection. As
a matter of fact, a large part of the measures which are considered necessary or effective
have not been implemented or even planned (yet). Most striking case-study in this
respect is the Alqueva, which is regularly confronted with drought problems, but is
performing poorly regarding its implemented and future coping strategies (so far). The
current situation is even gloomier when realizing that especially the Guadiana will be
confronted with severe water stress in the coming decades (EEA, 2005b). Significantly,
Portugal foresees that the difficulties associated with quantitative problems and resource
degradation (small flows, emptying of reservoirs, lowering of aquifers, quality problems,
etc.) will ultimately result in not being able to reach the WFD environmental objectives
for the affected water bodies (EEA, 2006). It should be noted that Alqueva reservoir will
increase the storage capacity with 800%, and general opinion in Alqueva is that it thus
will allow facing problems derived from droughts. Of course, this is based on the
assumption that the enormous capacity of the Alqueva Reservoir will be used optimally.
Not only Alqueva, but also Rivierenland is showing a poor performance on adaptation
measures for dealing with drought and low flow problems, although the intensity of these
problems is lower than those in Alqueva. However, Rivierenland has been confronted with
several extreme drought events in the past decade, notably in 2003 and 2005. Also for
Rivierenland, climate-change models project more frequent and intense summer
droughts in the coming decades (EEA, 2006). This may be further exacerbated because
of an increasing demand for water as a result of elevated temperatures (EEA, 2005b).
Because of water shortages agricultural production in the Netherlands is reduced by 5 to
35 %. This means an average economical damage of 180 million Euro/year, and even
1800 million Euro/year in extreme years (Ministry of Domestic Affairs, Netherlands,
2006). When relating this situation to the high scores on information management, more
specifically to the indicator ‘new information influences policy’, the respondents in
Rivierenland were clearly not thinking of new information on drought and low flow
problems. Apparently, their framing of problems, and resulting priorities, is entirely
focused on flood protection policy, although awareness on the impacts of extreme
droughts and heat waves is slowly increasing. This is illustrated by the dike breach in
Wilnis in 2003, which was caused by extreme drought. This cause-effect relation was
never thought of before in the Netherlands.
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It seems that in Rivierenland, although problems are being recognised, the sense of
urgency regarding droughts and heat waves is rather limited. The Dutch policy document
on National Safety (Ministry of Domestic Affairs, the Netherlands, 2006) concludes that
the situation with respect to mitigation and prevention of extreme droughts and heat
waves is not that urgent as compared to other natural threats, such as pandemics (e.g.
mouth and foot disease) and the threat of floods. The involved Ministries (BZ, VROM,
LNV, V&W) argue that 1) there is already a sense of urgency at the involved Ministries,
and 2) there normally is sufficient time to anticipate on extreme droughts and heat
waves. The report continues: “it is a challenge however to maintain the current situation”
[regarding the sense of urgency] and “involved Ministries (BZ, VROM, LNV, V&W) need to
spend as much time to this topic as is currently done. An additional impulse is not
necessary” (Ministry of Domestic Affairs, the Netherlands, 2006). It is obvious that the
political climate in the Netherland is not ready for a policy change with regard to extreme
droughts and heat waves. In other words, there is no window of opportunity, since this
would require that “ ... a problem is recognized, a solution is available, the political
climate makes the time right for change, and the constraints do not prohibit actions”
(Kingdon 1995).
As regard the Upper Tisza, agriculture and forestry has suffered from extensive droughts
in successive years. However, the implemented and planned measures for drought and
low flow protection are rather limited up until now. However, in contrast to the
Netherlands, the extreme events have at least initiated the development of the
Hungarian Drought Strategy (2004), with support of UNCCD. However, an integrated
strategy at national level is not available yet (Z. Flachner). The present version of the
national drought strategy (to be approved yet) states that drought can affect the whole
of society and requires a systematic approach to mitigate its consequences. It envisages
the establishment of a National Drought Committee and a Drought Fund (EEA, 2006).
In general, in Rivierenland and both Tisza case-studies there is considerably more
awareness on flood than on drought risk.

Responsiveness in terms of flood protection
In contradiction to the poor performance on drought and low flow protection, all casestudies, except for Alqueva, seem to be more effective in terms of flood protection
measures. In the Alqueva, flood protection is not an issue (for the respondents in this
research), although it was confronted with flooding events (notably in 1997 and 2006).
Rivierenland, Zacarpathian Tisza and Upper Tisza are frequently confronted with (a threat
of) floods. Important note here is that these case-studies are not necessarily effective in
their adaptation to climate change, because the implemented (or planned) flood
protection measures could be merely strategies in response to extreme events which
have been occurring for many decades already. For example, the revised State Program
for Flood Protection in the Ukraine has been planning new flood protection measures in
the period 2002-2010, and after re-assessment of what is effective (which allows at the
same time for reallocation of resources) there will be a new implementation plan for the
period 2010-2015.43 From this perspective, the Zacarpathian Tisza seems to be quite
effective in dealing with floods, at least in terms of policy development. However, the
revised State Program for Flood Protection does not include any climate change
scenarios. In other words, there is a serious risk that the implemented and planned flood
protection measures are not effective enough for dealing with increased frequency and
intensity of floods in the coming decades. In Hungary there are a number of research
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Additional comment from Alexei Iaroshevitch, Ukrainian Center of Environmental and Water
Projects
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programmes (Hungarian MoEW, 2005; VAHAVA 1 and 2)44 which are trying to define the
scale of possible impacts of climate change. However, since there is no agreement yet on
these climate change scenarios it hasn’t been included in current policy development.
it is important to acknowledge that the measures being implemented by the water
management regimes is only a part of a regime’s actual performance, since the
effectiveness of the measures themselves (e.g. adequate flood protection or sufficient
water supply) has not been taken into account (yet). The effectiveness of the adaptation
measures themselves is what Neil Adger et al. (2005) refers to as ‘effectiveness in
adaptation’, which relates to the capacity to achieve its expressed objectives.
Effectiveness in adaptation can either be gauged through reducing impacts and exposure
to them or in terms of reducing risk and avoiding danger and promoting security (see for
example Jones, 2001). Therefore, future research should additionally use quantitative
indicators on the effectiveness of implemented measures, such as the number of floods
in areas with flood protection measures, or damage to housing, property and crops in the
same protected areas.
For example, in Hungary, rising high water levels of floods were typically answered by
the increase of crowning levels of the dykes and enforcement of flood protecting
structures. This scheme seemed to be successful until the record breaking floods of the
recent years, causing enormous damage (e.g. devastating homes, roads, crop fields) due
to dyke breaches (Haase et al., 2006). In other words, the definition of success depends
not only on the spatial scale, but also on the temporal scale. In the last 30 years, the
Tisza region has been affected by some 115 flood events. During that time, the strength
and the number of floods has continuously increased, with two particularly severe events
in 1998 and 2001 (figure 7.1). In the Hungarian part of the Tisza, canalization of rivers
for irrigation purposes led to repeated severe flood damage. 2.4 million people live in
dike protected flood plain areas, constituting 23% of the Hungarian country
(www.ovf.hu).
In the Zacarpathian Tisza in Ukraine the flood defense system also consists mainly of
dykes (707 km), embankments and about 260 km bank-protecting structures. Their
quantity and technical conditions are insufficient to provide reliable protection of floods
as the dyke breaches in 2001 dramatically showed (Haase et al., 2006).
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To tackle the increasing risk stemming from global climate change, and to support the founding of the

domestic climate policy the Hungarian Ministry of Environment and Water together with the Hungarian
Academy of Sciences launched a common research programme named VAHAVA, “The domestic effects of
global climate change, and the answers to be given to the challenge”. Primary aim of this project was the
preparation to the potential negative and positive effects of climate change, harm reduction, prevention and
advancement of restoration.
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Figure 7.1 - Flood damages 2001 in Zacarpathian Tisza (left) and in the
Hungarian Upper Tisza floodplain (Nagökürü) (From: NeWater Research Action
Plan for Tisza, 2006)
In contrast to the Tisza case-studies, climate change (scenarios) and adaptation
measures for flood protection are strongly integrated into the water policy agenda of
Rivierenland. The Dutch water policy (Ministry of Transport, Public Works and Water
Management, 2000) recognizes that in the coming years increasing water levels in the
rivers and the accelerated rise in sea levels will mean that technical measures, such as
raising dykes, will no longer be sufficient. The policy is to allow more space for water. In
order to prevent floods, rivers are allowed to expand into side channels and wetland
areas. Greater emphasis is also placed on managing water levels rather than keeping the
water out. In general, in Rivierenland new measures are being developed due to a
paradigm shift, not only by giving more space for water, such as river bypasses, flood
retention areas, inland moving of dykes, but also by implementing non-structural
measures, which do not require constructed facilities, such as pricing schedules, zoning,
incentives, public relations, regulatory programs, and insurance

Evaluating adaptation decisions in a broader context
It is important to embed adaptation decisions in wider context, since they are not
isolated from other decisions, but occur in the context of demographic, cultural and
economic change as well as transformations in information technologies, global
governance, social conventions and the globalizing flows of capital and (to a lesser
extent) labour (see O’Brien and Leichenko, 2000). It can therefore be difficult to separate
climate change adaptation decisions or actions from actions triggered by other social or
economic events (Adger et al., 2005). Some adaptations can be clearly identified as
being triggered by climate change, and those adaptations are often purposeful and
directed, as can be seen in the Dutch ‘Room for Rivers’- policy and the widespread
implementation of that programme. Adaptations can also arise as a result of other nonclimate-related social or economic changes: a householder deciding to move from an
area at increasing risk of flooding to an area at lower risk, for example, may not be
primarily motivated by climate change, but rather by other demographic or economic
factors. Clearly, attributing adaptations to climate change is not a simple process.
Moreover, it is also possible that some adaptation decisions can be very difficult to
implement due to other, more pressing issues at that time. A clear example of this has
been observed in the Upper Tisza, were high unemployment rates trigger a migration
from rural areas to urban areas, while these urban areas are mostly located in areas
which are more vulnerable to floods. An adaptation measure, such as moving settlements
out of these flood prone areas, is therefore counteracted by socio-economic factors.
Effective implementation of this adaptation measure is therefore very limited.
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Finally, any adaptation action can create unintended impacts on other natural and social
systems. In practice, there may be considerable uncertainty over the impact of an
adaptation action. In some cases the impact may be clear and immediate, and past
experience may be a very useful guide. In other cases, for example where the action is
innovative, the consequences may not be known (Adger et al., 2005).
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Chapter 8

Conclusions

Towards a more precise understanding of Adaptive and Integrated Water
Resources Management
Based on the empirical results of this research it is possible to describe general patterns,
and the internal coherence of separate elements within these patterns, in order to
explain the differences and similarities between water management regimes in European
river basins. In general, water management regimes with a higher level of consensual
(bottom-up) governance are also characterized by:
A) More adaptive leadership, which is characterized by the mobilization of allies,
taking advantage of exogenous factors (e.g. when political climate is right or
when new information becomes available), pro-active leadership (anticipating on
problems), and an ability to formulate and articulate internally consistent policy
preferences (high level of cohesion). A deviating aspect in this general pattern is
the extent to which leadership is able to deal effectively with barriers. To a certain
degree, barriers are causing (serious) delays or problems in all case-studies
(which is no surprise, otherwise it wouldn’t be called barriers). Another deviating
aspect in the general pattern is the authority of agencies to act externally, in
particular the legal competence in given subject matter. The level of authority is
relatively low in the Upper Tisza, and relatively high in the other case-studies.
In the case-studies dominated by hierarchical top-down governance, like Alqueva,
the level of adaptive leadership is relatively low. This is no surprise since,
leadership on a sub basin level is not used to be involved in decision-making by
higher level governments, meaning that the key functions of leadership in
adaptive governance on lower hierarchical levels are much less required, or simply
not authorized and therefore more risky, which results in less developed adaptive
leadership.
B) Higher levels of horizontal and vertical cooperation, which is characterized
by the inclusion of non-governmental stakeholders, the involvement of
government bodies from different sectors and from different hierarchical levels,
and higher levels of conflict resolution. A deviating aspect is the cooperation
across administrative boundaries, in which downstream governments are involved
in decision-making by upstream government and where international/
transboundary co-operation structures are in place. This transboundary
cooperation shows no substantial differences between the case-studies, although
in the neighboring Tisza case-studies there are different opinions on the success
of transboundary conflict resolution. The scores in the upstream case-study
(Zacarpathian Tisza in the Ukraine) are higher than the scores in the downstream
case-study (Upper Tisza in Hungary). This is an interesting observation, since
both case-studies are adjacent to each other, which means that upstream and
downstream authorities are sitting at the same negotiation table. Another
deviating aspect is the level of legal provisions concerning access to information
(Aarhus Convention and EU Directive 2003/4/EG), participation in decisionmaking (e.g. consultation requirements) and access to courts. Especially Portugal
and Rivierenland are showing the highest scores here. This deviation is explained
by the transposition of EU legislation into national law, which is lacking behind in
both Tisza case-studies, because Hungary became a member states only since in
2004, and the Ukraine is not obliged to transpose EU legislation at all (although it
shows incentives to do so).
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C) More adaptive and integrated policy development and implement-tation,
which is characterized by small-scale policy experiments, consideration of several
alternatives and scenario’s, and alternatives which include small and large-scale
and structural and nonstructural measures, and finally by better developed
monitoring and evaluation plans, including the
establishment of process
indicators, stress reduction indicators, and environmental status indicators. A
deviation in the general pattern is the aspect of time horizon. An interesting
observation in this research is that experts in the case-study with the most
massive and centralized infrastructure, which is the Alqueva case-study in
Portugal, indicate that the measures taken now or proposed for the near future,
do not limit the range of possible measures that can be taken in the far future.
The experts in other case-studies have a more negative opinion on this aspect in
their own case-studies. Moreover, experts in the Alqueva case-study also expect,
at least more than in the other case-studies, that solutions for short term
problems do not cause more problems in the (far) future (20 years or more). This
deviation may be explained by the problem framing of the experts in the
respective case-studies. Whereas centralized and large-scale and infrastructure is
not seen as a problem in the Alqueva case-study, there is also no sign of a
“paradigm shift” as regards the implementation of more small-scale
infrastructure. However, in the case-studies where large-scale infrastructure is
seen as a problem, there are also trends towards decentralization of infrastructure
and more small-scale infrastructure, such as the current development of
emergency reservoirs in the Rhine Basin and Tisza Basin.
D) More adaptive and integrated information management and –sharing,
which
is
characterized
by
joint/participative
information
production,
interdisciplinarity, elicitation of mental models and critical self-reflection about
assumptions, explicit consideration of uncertainties, broad communication, and
updated decision support systems. On some aspects there are a few slight
deviations from the general pattern, such as the relatively low level of consensual
knowledge in the Upper Tisza in Hungary, compared to the other case-studies.
Another deviating aspect is the utilization of information, on which Alqueva is
scoring higher as can be expected by the general pattern. As regards the
consideration of uncertainties the Zacarpathian Tisza is showing relatively high
scores, which is noteworthy, because current water policy documents in the
Ukraine do not include any climate (change) scenarios. This observation suggests
that different respondents are thinking of different types of information while
scoring the indicators. Future research should therefore define more specifically
what type of information or uncertainty needs to be scored.
E) Integrated risk perceptions by formal expert judgement AND by stakeholders,
followed by participative decision-making on what are acceptable risks.
Since the general patterns being observed in this research don’t show any major
deviations it is justified to conclude that there is a strong interdependence of the
elements within a water management regime, and as such this interdependence is a
stabilizing factor in current management regimes. One cannot, for example, move easily
from top-down to participatory management practices without changing the whole
approach to information management, risk management and cooperation, but also
regarding the type of leadership. Additional limiting factors for moving towards adaptive
and integrated water management regimes, and increased performance, is a lack of
funding and capacity in current water management regimes. Lack of capacity refers to a
lack of adaptive leadership, limited number of water professionals, and limited public
participation and stakeholder participation.
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Within the general patterns and internal coherence as described above this research
specifically provides strong empirical evidence for the positive correlation between
horizontal and vertical cooperation, consensual knowledge, and conflict resolution,
leading to the conclusion that a lack of consensual knowledge is an important obstacle for
cooperation. Cooperation and consensual knowledge is even more important when
dealing with uncertainty and change. The linkage between different networks and
creating opportunities for new interactions are critical factors for learning and nurturing
integrated adaptive responses to change. Mechanisms, such as cooperation structures or
stakeholder platforms, which facilitate social learning, are therefore posed as an
important design principle for large-scale, complex multiple-use systems like river basins.

Finding a balance
management

between

centralized

and

decentralized

river

basin

Although the general patterns as described above suggest that the more consensual
(bottom up) governance the better the performance of a water management regime, it
does not imply that (100%) decentralized river basin management is also the better and
more effective strategy, although it is obvious that current management regimes in
Europe are moving towards more decentralized management approaches in order to
improve their performance.
While some scholars argue for more public control in resources management (Carruthers
and Stoner, 1981: 29), and others scholars for more decentralized, local management
(Ostrom, 1990, 1992), this Deliverable argues that an optimal performance of river basin
management is achieved by a balance between centralized and decentralized river basin
management, not only including mechanisms which facilitate social learning and
consensual knowledge production (e.g. in cooperation structures and stakeholder
platforms), but also arrangements for sharing upstream-downstream costs and benefits.
This is supported by case-study Rivierenland, which is having the highest score regarding
bottom-up governance, although the weighted averages on governance in Rivierenland
suggest that there is much more top-down governance than could be expected from
consensus-based decision-making, especially since the water boards in the Netherlands
are well-known for its consensus-based decision-making (also called the ‘Poldermodel’).
What is clear is that bottom-up governance and decentralization is not a straight forward
solution to water management problems. It is also true that some problem areas lend
themselves more to decentralization than others. Local solutions to local problems such
as water allocation within a small river basin will likely be found more easily under a
decentralized system, but there will probably always be the need for a certain degree of
centralisation, for instance in the area of transboundary problems, capacity building for
multi-level governance and the setting of standards.

Problems of institutional fit and interplay
All case-studies are, more or less, confronted with problems of institutional fit and
interplay. Institutional fit refers to the ability of institutions of water management at
regional and local levels to meet the WFD’s requirements for river basin management.
Water resource problems present a particular challenge since the spatial context of
natural resources cannot, in most cases, be altered. The central focus of problem-solving
lies, therefore, on changes to institutional arrangements. The problem of institutional
interplay is that the effectiveness of specific institutions often depends not only on their
own features but also on their interactions with other institutions. The WFD makes
cooperation between all involved administrations and institutions mandatory within and
between the Member States and encourages it with countries outside the EU, for example
the Ukraine. Together with the integration of planning, this WFD component is meant to
ensure true horizontal and vertical integration. However, this research shows that vertical
and horizontal cooperation is varying in substantial degrees between the different case-
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studies, meaning that there is still a long way to go in solving problems of institutional
interplay in European River Basins.

Responsiveness of the case-studies to climate-related extreme events
Certainly one of the most important conclusions of this Deliverable is that in a basin
where one type of extreme is dominant – like droughts in the Alqueva (Portugal) and
floods in Rivierenland (Netherlands) - the potential impacts of other extremes are
somehow ignored or not perceived with the urgency they might deserve.
Additionally, the responsiveness of all case-studies to new information on the expected
water stress in the near future, but also their response to severe drought events in the
recent years, is very limited. Even the case-study with the most severe water stress,
which is the Alqueva, is showing limited results in implementing physical adaptation
measures for coping with these extreme drought events.
Extensive studies in the Netherlands (RIZA, Droogtestudie, 2005) indicate that droughts
and heat waves are becoming a serious problem for many sectors, such as water
transport, agriculture and nature. At the same time it is obvious that the political climate
is not ready for a policy change with regard to extreme droughts and heat waves. This
political climate is represented in the Dutch policy document on National Safety (Ministry
of Domestic Affairs, the Netherlands, 2006), which concludes that the situation with
respect to mitigation and prevention of extreme droughts and heat waves is not as
urgent as compared to other natural threats, such as pandemics (e.g. mouth and foot
disease) and the threat of floods. As such there is no window of opportunity in the
Netherlands to initiate new policy measures, since this would require that “ ... a problem
is recognized, a solution is available, the political climate makes the time right for
change, and the constraints do not prohibit actions” (Kingdon 1995).
This lack of an adequate response, especially in Rivierenland, but also in the other casestudies, is noteworthy, since droughts and heat waves have already caused enormous
adverse social, economic and environmental effects in recent years (Della-Marta et al.,
2007: 252), and it is expected that this will become even worse due to climate change
(IPCC, 2007). For example, agricultural production in the Netherlands is reduced by 5 to
35 % because of water shortages (Ministry of Domestic Affairs, Netherlands, 2006). This
means an average economical damage of 180 million Euros/year, and even 1800 million
Euros/year in extreme years (idem). Damage to the Dutch water transport sector goes
up to 800 million Euros in extreme years (RIZA, Droogtestudie, 2005). Moreover,
estimates based on the statistical excess over mean mortality rates amount to between
22,000 and 35,000 heat-related deaths across Europe as a whole (Milligan, 2004). On
the other hand, since 1998 floods in Europe have caused some 700 deaths, the
displacement of about half a million people and at least €25 billion in insured economic
losses (EEA, 2007). In other words, in Europe there are more lethal victims due to
drought and heat waves than because of floods.
Considering the damage to agriculture, nature, water transport and public health caused
by extreme droughts and heat waves, in combination with the poor response of all casestudies to these extreme events, it is justified to support Milligan’s statement that
droughts and heat waves are the developed world’s hidden disaster (Milligan, 2004), and
in this case the hidden disaster of Europe.
In contradiction to the poor response to drought and low flow problems, all case-studies,
except for Alqueva, seem to be more effective in terms of flood protection measures. In
the Alqueva, respondents indicate that flood problems (and flood protection) is not an
issue, although it was confronted with serious flooding events (notably in 1997 and
2006).
Rivierenland shows the most advanced policy development and implementation regarding
flood protection, although this policy was mainly the result of (the threat of) floods in
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1993 and 1995. As such its policy is a response due to extreme events in the past. These
extreme events created political momentum for developing new flood protection policy,
including climate change scenarios and a pro-active preparation for the (future) impacts
of climate change. Also in both Tisza case-studies recent floods have increased political
momentum for planning new flood protection measures, although this has started a
decade later, mainly due to the floods of 2005.
As regards flood protection policy Rivierenland is the most advanced of all four casestudies. Climate change (scenarios) and structural and non-structural measures for flood
protection are strongly integrated into the water policy agenda of Rivierenland. The
Dutch water policy (Ministry of Transport, Public Works and Water Management, 2000)
recognizes that in the coming years increasing water levels in the rivers and the
accelerated rise in sea levels will mean that technical measures, such as raising dykes,
will no longer be sufficient. The policy is to allow more space for water. In order to
prevent floods, rivers are allowed to expand into side channels and wetland areas.
Greater emphasis is also placed on managing water levels rather than keeping the water
out. This paradigm shift can also be observed by the current implementation of nonstructural measures such as flood insurance, flood zoning restrictions, land-use
management, economic incentives, public information and community education. Nonstructural measures are intended to modify flood susceptibility and flood impact. Also
voluntary measures by land users are now starting to come into practice.

Limitations of this research
It is important to acknowledge that the measures being implemented by the water
management regimes is only a part of a regime’s actual performance, since the
effectiveness of the measures themselves (e.g. adequate flood protection or sufficient
water supply) has not been taken into account (yet). Therefore, future research should
additionally use quantitative indicators on the effectiveness of implemented measures,
such as the number of floods in areas with flood protection measures, or damage to
housing, property and crops in the same protected areas.
The responsiveness of the case-studies to extreme events as presented in this
Deliverable should be viewed as a snapshot, especially since there normally is a time lag
between policy development and implementation of measures. This time lag has been
taken into account by asking experts in this research to indicate whether measures are
already implemented (= physically present), being planned, or necessary, but not being
planned (yet). Nevertheless, the results presented in this research are not able to
indicate: 1) whether the implemented measures are working properly or whether their
quality and scale is sufficient to deal with the problems they are designed for; 2) if, how
and when the planned measures will be really implemented and whether there will be
practical complications (e.g. delays, insufficient funds, objection by citizen groups, etc),
and 3) measures which are necessary, but haven’t been planned yet, could be planned
after all in the near future. It is therefore important to monitor the responsiveness of
these case-studies for a longer period and on a frequent basis.
Apart from the physical intervention in the water system a regime’s performance could
and should also be measured by its ‘non-physical’ measures, such as awareness
campaigns, improved information management and exchange (e.g. flood forecasting),
cooperation structures, insurance mechanisms etc. In principle, this could be measures
which target all the elements of AIWM, but also target at the formal institutional setting
(e.g. European Directives and national or regional water laws). This means that there
could be many nonlinear feedback loops within the regime itself, and the regime is in
that sense creating its own enabling environment. Especially in regimes with a higher
level of AIWM the formal institutional setting is being altered by the demand for
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governance as regards (new developments in) water related problems, such as the
impacts of climate change. However, this complex interdependence is beyond the scope
of this specific Deliverable, but is very important to be taken into account by future
research activities. Especially for analyzing dynamic or transitional systems it is of great
importance to conduct longitudinal research.
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Chapter 9

Future Research

Based on my comparative analyses in this Deliverable the Dutch Water Board
Rivierenland appears to have to most adaptive and integrated water management regime
within the context of dealing with floods. My recommendation for future research is to
assess the institutional design principles of this specific case-study, focusing on rules and
strategies for dealing with floods. The outcomes of this assessment may be used to
identify an analytical (normative) framework, and specific assessment criteria, to be used
in a comparative analysis of 8 to 10 additional case-studies within the NeWater-project.
As such, this future research activity is dealing with the challenge of operationalizing
institutional design principles for river basin management. The institutional design
principles developed by Elinor Ostrom (1990) could provide a useful starting point here.
It is important to mention that these design principles should not be used as a blueprint,
but rather as assessment criteria. Moreover, the development of these initial design
principles (Ostrom, 1990) are based on long enduring local and single-use common pool
resource communities, meaning that for analyzing river basin management additional or
different design principles could be relevant. After all, instead of local communities, river
basin management is dealing with large-scale, complex, multiple-use systems, where
cross-scale and cross-boundary aspects are just a few examples of additional factors to
be taken into account. Also the lack of consensual knowledge as an important obstacle
for (horizontal and vertical) cooperation – being an important conclusion of this
Deliverable - suggests that additional design principles as regards river basin
management are necessary, like mechanisms for facilitating social learning, but also
arrangements for sharing upstream-downstream costs and benefits.
Moreover, from an ontological point of view (social constructivism instead of bounded
rationality), there is a need to include additional processes in future analyses, such as
communicative rationality (Steins, Röling, Edwards, 2000). In order to realise their
projects, social actors draw upon both purposive rationality, which is oriented at
successful maximisation of their own utility, and communicative rationality, which is
oriented at reaching understanding, to co-ordinate their activities (Steins et al, 2000).
Next to the inclusion of communicative rationality it is recommended to establish a
participatory basis for the development of evaluative criteria to assess whether or not
the objectives have been achieved, instead of measuring outcomes on the basis of
evaluative criteria such as economic and social efficiency, equity and sustainability.
Quoting Steins et al (2000): The use of such criteria is problematic. First, the use of
multiple criteria means that trade-offs have to be made as no management system can
simultaneously maximise each criterion used (Oakerson & Walker, 1997). Second,
developing and using evaluative criteria becomes increasingly difficult in complex CPRs as
different uses are interdependent and, consequently, achieving an optimum for one type
of use may result in a suboptimal outcome for another. Third, evaluative criteria are
necessarily value-laden: (i) what is a desirable outcome, (ii) for whom is it desirable, and
(iii) whose criteria should be used in the first place? In other words, one has to
acknowledge that in human systems the importance of meaning cannot be ignored in the
interaction of individual agents and in their desire to achieve goals (or rather their
interpretation of goals). The existence of externally defined and measurable system goals
is not meaningful and by far not sufficient to understand management.
Furthermore, the initial design principles (Ostrom, 1990) do not take into account the
influence of contextual factors. However, challenges to the continuation of SESs come
from within the system itself, and from outside the system (Steins/Röling/Edwards,
2000; Agrawal, 2001; Anderies/Janssen/Ostrom 2004), such as new technologies,
market dynamics, population growth, socio-economic change (e.g. unemployment,
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migration patterns), climate change, political change, etc. For future research it is
therefore recommended to embed adaptation decisions in wider context, since they are
not isolated from other decisions, but occur in the context of demographic, cultural and
economic change as well as transformations in information technologies, global
governance, social conventions and the globalizing flows of capital and (to a lesser
extent) labour (see O’Brien and Leichenko, 2000, In: Adger et al., 2005).
From an analytical point of view, it is useful to distinguish between ‘local’ and ‘remote’
contextual factors (Edwards & Steins, 1999). Local contextual factors affect both the
demand and supply of products, benefits and services from the CPR and, therefore, have
a direct effect on CPR use and its management. Generally, stakeholders will be able to
influence local contextual factors. Remote contextual factors usually have an indirect
effect on the CPR and tend to be outside the control of the stakeholders (e.g. state
policies, demographic shifts, climate change, market dynamics, etc).

Some methodological suggestions
Not much work is available on comparative analyses of river basins including full range of
a water management regime’s complexity (Myint 2005; Wolf 1997). Many studies on
IWRM are descriptive and limited to recording success or failure of single cases. The
initial comparisons made in this Deliverable can help develop and test protocols (cf.
Breitmeier et al. 1996) that open the way for efforts at broader generalizations about
options for institutional designs and procedures with a special emphasis on assessing
what does and doesn’t work well with respect to adaptive and participatory IWRM.
By combining in-depth case studies with more extensive and formal comparative analysis
it is possible, to some extent, to use the strengths of one to compensate for limitations
inherent in the other. Moreover, future research should take the research problem, rather
than a favorite methodology, to determine the research approach, whereby both the
quantitative and qualitative aspects can be used in a consonant manner (Leon, P. de,
1998). The fundamental ambition of Qualitative Comparative Analysis (QCA) (Ragin,
1987) is to combine the qualities of the case-oriented approach with the qualities of the
variable-oriented approach (Ragin-Rihoux, 2004 in Journal of Qualitative Methods). By
using Ragin’s QCA method for a comparative analysis of water management regimes it is
possible to identify specific configurations of conditions in Adaptive and Integrated Water
Resources Management that lead to effectiveness or non-effectiveness in river basin
management. This type of analysis is particularly suitable for bringing out the full range
of causal conditions associated with a particular outcome, and for identifying
conjunctures of such conditions. Moreover, it is geared towards identifying necessary and
sufficient conditions.
Thus, a more rigorous analysis of a larger set of observations can help to determine
whether inferences made on the basis of data for one single case are supported by
evidence from a larger sample of cases. It can also help to discover patterns that do not
emerge when considering each case on its own, particularly similarities and differences
across water management regimes.
More recently the QCA method has been extended by using fuzzy sets (called fsQCA
(Ragin, forthcoming)). Fuzzy sets allow for different degrees of membership within an
ordered property space. Fuzzy-sets overcome the limitations of Boolean sets to situations
where cases display different degrees of property. This results of this Deliverable shows
that not a single variable is either fully in or out its membership. In other words, the use
of fuzzy sets seems highly appropriate, especially when trying to analyze dynamic
systems or transition.
Referring to the objective of analyzing dynamic or transitional systems it is of equal
importance to highlight the need for longitudinal research, in order to include
dynamics such as the evolution of management regimes, with a specific focus on the
question of why stakeholders develop adaptive strategies. More recently new methods
are under development, like Temporality QCA (TQCA) and Time-Series QCA (TS/QCA)
(Caren and Panofsky, 2005; Krook, 2006; Ragin and Strand, 2007). TS/QCA differs from
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TQCA in that: TS/QCA focuses on analyzing cross-temporal variations of the data, while
TQCA (Temporality QCA) focuses on the order and sequence of events and conditions
that occurred. Both techniques provide promising opportunities for including a
longitudinal dimension in formal comparative analyses.
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Appendix I - Questionnaire A: Level of AIWM
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Appendix II -

Questionnaire B: Physical
interventions in the river basin

Short questionnaire on physical intervention(s) in river basins as a
response to climate-related extreme events
The following table lists a number of potential (physical) interventions in the river basin.
These interventions are defined as adaptation measures in response to, or preparing for,
climate–related extreme events, such as torrential rains, floods, droughts and low flows
in rivers.
Please indicate (x) which of these are planned or have been implemented in Khorezm /
Karakalpakstan as a response to climate change concerns, and which of these you deem
necessary and/or effective in addressing climate change-related problems. Please add
additional measures if necessary. Please specify major investments costs if possible.

Adaptation measure

Flood protection
Technical flood
protection
(if possible,
please specify
major
investments
costs)

Raise dykes
Replacement of
dykes to enlarge
river bed capacity
Enlarge reservoirs
Construction of
retention areas
(also called
inundation areas to
reduce flood runoff)
Upgrade drainage
systems
River bypasses
(also called ‘green
rivers’ when there
is no peak
discharge)
Deepening of
summer bed
Reforestation areas
to reduce flood
run-off
Adjustment or
removal of
hydraulic obstacles
in river bed
Other, please
specify:

Implemented Planned Effective/Not
(= physically
necessary relevant/
present)
(but not
not
planned necessary
yet)
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Adaptation measure

Natural
retention of
flood water

Floodplain
restoration (which
involves
lowering/deepening
of floodplain)
Change of land use

Other, please
specify:
Restriction of settlement/building
development in risk areas
Standards for building development
(e.g. permeable surfaces, greening
roofs etc.)
Others, please specify:
Drought/low flow protection
Technical
Increase Reservoir
measures to
volumes
increase supply Water transfers
Desalinisation
Securing minimum
flows in dry periods
Increasing
Leakage reduction
efficiency of
Use of grey water
water use
More efficient
irrigation
Restriction of water uses
Crop
High resilient crop
adaptations
seeds
Crop rotation (for
soil recovery)
Crop choice (crops
with more efficient
water use)
Landscape planning measures to
improve water balance (e.g. change
of land use, reforestation, reduced
sealing of areas)
Others, please specify:

Implemented Planned Effective/Not
(= physically
necessary relevant/
present)
(but not
not
planned necessary
yet)
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Appendix III Weights for each indicator
This appendix presents an overview of the weight which respondents assigned to each
indicator of the analytical framework (see chapter 3 for analytical framework). As such it
provides a good idea of what respondents think are the most important indicators for
scoring each element of Adaptive and Integrated Water Resources Management. This
overview supports the developments of indicators for AIWM, and it has been used in this
thesis to calculate weighted averages for each separate element (see Chapter 5).

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Overall

Agency

Tabel 1 - Most important indicators for scoring agency

Leadership does mobilize allies

3.7

3.4

3.6

4.3

3.7

Leadership takes advantage of exogenous factors (e.g. when political
climate is right)

3.5

1.8

3.2

3

2.9

Barriers are dealt with effectively, causing no serious delays or
problems

2.7

3.3

4

3.5

3.4

Leadership is proactive; anticipates on problems

3.2

3.3

4.3

4.3

3.7

Leadership is able to formulate and articulate internally consistent
policy preferences

4.3

3.3

3.8

4.5

4

Leadership has authority to act externally, in particular the legal
competence in given subject matter

4.2

3

1

4.8

3.2

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Overall

Awarenes
Raising &
Education

Tabel 2 - Most important indicators for scoring awareness raising & education

Public awareness programs for water management are regularly
implemented in collaboration with civil society organizations and the
media

4.2

4.4

3.8

4.3

4.1

IWRM is regularly introduced in school programs; and with potential to
be an integral part of school curricula

4.2

4.2

4

4

4.1

IWRM is regularly introduced in educational/capacity building programs

4

4

4.2

4

4.1

156

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Overall

Tabel 3 - Most important indicators for scoring cooperation

4

5

3.6

4.3

4.2

4.5

3.8

2

4

3.4

4

4.4

3.4

2.2

3.5

Non-governmental stakeholders actually contribute to agenda setting,
analyzing pro-blems, developing solu-tions and taking decisions (“coproduction”)

3.7

4.6

3.4

4.5

4.1

Non-governmental stakeholders undertake parts of river basin
management themselves, e.g. though water users’ associations

2.7

1

3

2.3

2.3

Sectoral governments actively involve other government sectors

4.3

4

4

4.3

4.1

Co-operation structures include government bodies from different
sectors; many contacts generally

4

3

3.8

2.5

3.3

Conflicts are dealt with constructively, resulting in inclusive
agreements to which the parties are committed

3.8

2.6

4

4.3

3.7

Lower level governments are involved in decision-making by higher
level governments

4.3

4.2

3.2

4.8

4.1

Co-operation structures include government bodies from different
hierarchical levels; many contacts generally

3.8

3.8

3.2

2.5

3.3

4

3.8

4.2

4.3

4.1

Downstream governments are involved in decision-making by
upstream governments

4.8

4.6

3.8

3

4.1

International/ transboundary co-operation structures exist (e.g. river
basin commissions); many contacts generally

4.8

4.6

4.2

4.5

4.5

4

4.6

3.8

2.5

3.7

Consensual (bottom-up) governance*
Legal provisions concerning access to information, participation in
decision-making (e.g. consultation requirements) and access to courts

Cooperation

Co-operation structures include non-governmental stakeholders

Conflicts are dealt with constructively, resulting in inclusive
agreements to which the parties are committed

Conflicts are dealt with constructively, resulting in inclusive
agreements to which the parties are committed
* Since governance consists of only one key indicator it has been included in this category

Upper Tisza

Overall

3.5

3

4.2

4.7

3.8

Already now preparations are taken for the (far) future (20 years or
more)

4.7

3.4

2.8

4.7

3.9

Measures taken now or proposed for the near future, do not limit the
range of possible measures that can be taken in the far future and are
preferably reversible.

4.5

3.8

4

4.3

4.2

Small-scale policy experiments take place/ are financially supported

3.2

3.4

4.2

4

3.7

Several alternatives and scenario’s are discussed

4.8

3.6

3.8

3.7

4

Policy development &
implementation

Alqueva

Solutions for short term problems do not cause more problems in the
(far) future (20 years or more)

Rivierenland

Zacarpathian

Tabel 4 - Most important indicators for scoring policy development & implementation
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Alternatives include small and large-scale and structural and
nonstructural measures

3.8

3.8

3.5

3.5

3.7

Plans and policies are actually implemented

4.5

4

3

4

3.9

4

3.3

4.3

4.5

4

Formation and documentation of high-level steering committee
meetings for project preparation and implementation

3.2

3.2

3.7

3.5

3.4

Adoption of an M&E plan during project preparation that includes
establishment of process indicators, stress reduction indicators, and
environmental status indicators.

2.3

3.8

4.3

5

3.8

When there are good reasons not to implement policies, such as new
and unforeseen circumstances and new insights, appropriate changes
to policies are being made

Zacarpathian

Upper Tisza

Overall

4

4.3

3.2

1.8

3.3

3.7

4.3

3.6

3.5

3.8

4.5

4.4

4.2

4.5

4.4

2.8

4

3.8

3.8

3.6

Research results are presented in a facilitative way, to stimulate
reflection by the stakeholders about what is possible and what it is they
want

4.5

4.2

4.2

3.5

4.1

Uncertainties are not glossed over but communicated (in final reports,
orally)

3.3

3.8

4.2

3.8

3.8

Researchers are willing to talk with stakeholders about uncertainties

4.7

3.6

4

3.3

3.9

3

4.2

3.8

2

3.3

4.3

4.4

4

4.3

4.2

New information is used in public debates (and is not distorted)

2.5

3.5

3.2

3.8

3.2

New information influences policy

3.8

3.6

3.4

3.5

3.6

River basin information systems are up to standards

4.8

4.2

3.6

4.3

4.2

Upper Tisza

Overall

Rivierenland

Alqueva

Tabel 5 - Most important indicators for scoring information management & sharing

Different government bodies are involved in setting the TORs and
supervising the search, or at least consulted (interviews, surveys etc.)

In addition to technical and engineering sciences also for instance
ecology and the social sciences are involved in defining and executing
the research
Researchers allow their research to be challenged by stakeholders
and present their own assumption in as far as they are aware of them

Governments exchange information and data with other governments
Governments actively disseminate information and data to the public:
on the Internet, but also by producing leaflets, though the media, etc.

Zacarpathian

Alqueva

Tabel 6 - Most important indicators for scoring finances & cost recovery

Rivierenland

Information management & sharing

Non-governmental stakeholders are involved in setting the TORs and
supervising the search, or at least consulted (interviews, surveys etc.)

Finances & cost
recovery
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Sufficient (public and private) resources are available

3.8

3.6

4.8

4

4.1

Costs are recovered from the ‘users’ by public and private financial
instruments (charges, prices, insurance etc.)

2.8

3.8

3.4

3.7

3.4

Authorities can take loans and depreciate their assets, to facilitate
efficient use of resources and replacement of assets

3.8

3.5

3.8

3.3

3.6

Financial resources diversified using a broad set of private and public
financial instruments

2.7

3.4

3.8

4.3

3.5

Wide-spread private sector participation in river basin management

1.8

2

3.6

3.5

2.7

Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Overall

Tabel 7 - Most important indicators for scoring risk management

Both formal expert judgment and risk perceptions by the stakeholders

3.7

4.2

3.4

3.8

3.8

Non-governmental stakeholders are involved in decisions on what are
acceptable risks

4.2

3.8

3.8

4

3.9

Insurance against housing and property damage is available (as a
measure of AIWM,in order to reduce vulnerability)

1

3.8

4.2

3.8

3.2

2.4

3.4

3.5

3

3.1

Legend
5.0-4.5

4.5-4.0

4.0-3.5

3.5-3.0

<3

Risk management

Very important -------------------------------------

Harvest insurance mechanisms are available ( as a measure of
AIWM,in order to reduce vulnerability)

1.8

3.4

1.8

4

2.7

Coercive sanctions are used as legitimate means of generating
compliance in institutionalized horizontal setting, e.g. with
institutionalized horizontal coercion, shaming, and adjudication

2

3

2

4

2.8

Soft paths to compliance are in place (e.g. capacity building, legitimacy
building, and the voluntary internalization of law)

3.5

2.8

3

4

3.3

Country adoption of specific water, environment, or sector related legal
reforms, policies, institutions, standards, and programs necessary to
address the transboundary priority issues, including stakeholder
participation programs

3.7

4.4

4.4

3.8

4.1

County ratification of the regional or global conventions and protocols

3.2

4.4

4.6

4

4.1

High-level political commitment to follow up joint action as signified by,
among other things, ministerial level declarations or adoption of a joint
legal/institutional framework

4.2

3.2

4

4.3

3.9

Country commitments to report progress in achieving stress reduction
indicators as well as environmental status data to the regional or joint
institution

2.2

3

4.2

3.5

3.2

Incorporation of country assistance strategies (CAS) in the World Bank
or regional development bank or UNDP country-level strategic results
framework (SRF)

1

2.7

2.6

3

2.3

Effectiveness of (international) regulation

5.0-4.5

4.5-4.0

4.0-3.5

3.5-3.0

<3

Overall

Zacarpathian

Coercive sanctions are used as legitimate means of generating
compliance in hierarchical context

Legend

Upper Tisza

Alqueva

Very important -------------------------------------

Rivierenland

Tabel 8 - Most important indicators for scoring effectiveness of (international) regulation
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Appendix IV Statistical analyses
This appendix presents statistical analysis of the research results in Chpater 6. Therefore,
the number of the paragraphs below correspond to the paragraphs in Chapter 6.
This appendix present the overall weighted average for each meta-variable in
combination with the level of inconsistency on this variable for each case-study. The level
of inconsistency is based on the standard deviation of the average score for this variable.
One standard deviation from the mean accounts for 68.27 % of the data set. The
standard deviation is used as a measure for the spread of values, in other words, the
level of (in) consistency in the answers of the respondents. The higher the standard
deviation, the higher the level of inconsistency.
Furthermore, by using the ‘Independent Samples T Test’ it is possible to test for
significant differences. The test compares the mean scores of two groups on a given
variable. Before running this test all variables have been checked whether they have a
normal distribution or not (by a Q-Q plot), which is one of the criteria for running an
‘independent samples t-test’. Another criteria is that the two groups have approximately
equal variance on the dependent variable. This has been checked for all variables by
looking at the Levene's Test. The final criterion is that two groups are independent of one
another (this applies to all variables in this comparative analysis).

6.1 Agency

Levels of inconsistency

Weighted average
1.8
1.6
1.4

Level of inconsistency

Weighted average

0 = non-adaptive, 2 = adaptive

1.2
1
0.8
0.6
0.4
0.2
0
Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Figure 6.1.1 – Weighted average of scores on agency
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0
Rivierenland
(Netherlands)

Alqueva
(Portugal)

Zacarpathian
(Ukraine)

Upper Tisza
(Hungary)

Figure 6.1.2 – Level of inconsistency in
respondents’ answers on agency

Outputs of ‘independent samples t-tests’:
 The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t(59) = 3.505, p = .001)
 The observed mean of Rivierenland is significant higher than the observed
mean of Alqueva (t(58) = 5.186, p = .000)
 The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t(56) = -3.353, p = .001)
 Observed difference in the means of Zacarpathian Tisza and Alqueva is NOT
significant (t(51) = 1.394, p = .169)
 Observed difference in the means of Zacarpathian Tisza and Upper Tisza is NOT
significant (t(49) = -.044, p = .965)
 Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(48) = 1.268, p = .211)
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6.2

Awarenss raising and capacity building

Levels of inconsistency

Weighted average
0 = non-adaptive, 2 = adaptive

L evel o f in co n sisten cy

1.20
W eigh ted averag e
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0
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(Netherlands)

Upper Tisza
(Hungary)

Figure 6.2.1 – Weighted average of scores

Alqueva
(Portugal)

Zacarpathian
(Ukraine)

Upper Tisza
(Hungary)

Figure 6.2.2 – Level of inconsistency in
respondents’ answers

Outputs of ‘independent samples t-tests’:
 Observed difference in the means of Rivierenland and Alqueva is NOT significant
(t(31) = 1.953, P = 0.060)
 Observed difference in the means of Rivierenland and Zacarpathian Tisza is NOT
significant (t(31) = 1.953, P = 0.060)
 The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t(28) = -2.906, p = .007)
 The observed means of Alqueva and Zacarpathian Tisza are equal
 Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(25) = -1.197, p = .242)
 Observed difference in the means of Zacarpathian Tisza and Upper Tisza is NOT
significant (t(25) = -1.197, p = .242)

6.3

Governance

Levels of inconsistency

Weighted average
0.8

1.4
1.2
1
0.8
0.6
0.4
0.2
0

Level of inconsistency

Weighted average

0 = topdown governance, 2 = bottom up governance
0.7
0.6
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0.1
0

Rivierenland
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(Hungary)

Figure 6.3.1 – Weighted average of scores

Outputs of ‘independent samples t-tests’:

Rivierenland
(Netherlands)

Alqueva
(Portugal)

Zacarpathian
(Ukraine)

Upper Tisza
(Hungary)

Figure 6.3.2 – Level of inconsistency in
respondents’ answers

161








6.4

The observed mean of Rivierenland is significant higher than the observed
mean of Alqueva (t = 3.796, p = .013, with non-equal variances)
Observed difference in the means of Rivierenland and Upper Tisza is NOT
significant (t(8) = -2.122, P = 0.067)
Observed difference in the means of Rivierenland and Zacarpathian Tisza is NOT
significant (t(9) = 1.891, P = 0.091)
Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t = 1.000, p = .391, with non-equal variances)
Observed difference in the means of Zacarpathian and Upper Tisza is NOT
significant (t (7)= -4.424, p = .685)
Observed difference in the means of Zacarpathian Tisza and Alqueva is NOT
significant (t = 1.633, p = .178, with non-equal variances)

Cooperation

Weighted average

Levels of inconsistency
1
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1.6
1.4
1.2
1
0.8
0.6
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0
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Figure 6.4.1 – Weighted average of scores
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Figure 6.4.2 – Level of inconsistency in
respondents’ answers

Outputs of ‘independent samples t-tests’:
 The observed mean of Rivierenland is significant higher than the observed
mean of Alqueva (t(131) = 4.375, p = .000)
 The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t(129) = 3.079, p = .003)
 The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t(115) = -5.426, p = .000)
 Observed difference in the means of Zacarpathian Tisza and Alqueva is NOT
significant (t(118) = -1.278, p = .204)
 Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(104) = -1.321, p = .189)
 The observed mean of Zacarpathian Tisza is significant higher than the
observed mean of Upper Tisza (t(102) = -2.533, p = .013)
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6.5

Policy development and implementation

Weighted average

Levels of inconsistency

0 = non-adaptive, 2 = adaptive
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0.8
Level of inconsistency

weighted average
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Figure 6.5.1 – Weighted average of scores
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(Ukraine)

Upper Tisza
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Figure 6.5.2 – Level of inconsistency in
respondents’ answers

A Q-Q plot shows a normal distribution for this variable in all case-studies.
Outputs of ‘independent samples t-tests’:








6.6

The observed mean of Rivierenland is significant higher than the observed
mean of Alqueva (t = 3.816, p = .000, with non-equal variances)
Observed difference in the means of Rivierenland and Zacarpathian Tisza is NOT
significant (t(89) = 2.864, p = .005)
The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t = -3.167, p = .002, with non-equal variances)
Observed difference in the means of Alqueva and Zacarpathian Tisza is NOT
significant (t(83) = -.498, p = .620)
Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t = .674, p = .503, with non-equal variances)
Observed difference in the means of Zacarpathian and Upper Tisza is NOT
significant (t = .095, p = .924,with non-equal variances)

Information management and sharing

Weighted average
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Figure 6.6.1 – Weighted average of scores
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Figure 6.6.2 – Level of inconsistency in
respondents’ answers
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A Q-Q plot shows a normal distribution for this variable in all case-studies.
Outputs of ‘independent samples t-tests’:








6.7

The observed mean of Rivierenland is significant higher than the observed
mean of Alqueva (t = 7.382, p = .000, with non-equal variances)
The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t(117) = 5.221, p = .000)
The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t(103) = -10.789, p = .000)
The observed mean of Zacarpathian Tisza is significant higher than the
observed mean of Alqueva (t(115) = -2.059, p = .042)
The observed mean of Alqueva is significant higher than the observed mean of
Upper Tisza (t(101) = -2.144, p = .034)
The observed mean of Zacarpathian Tisza is significant higher than the
observed mean of Upper Tisza (t(104) = -4.352, p = .000)
Risk Management
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Figure 6.7.1 – Weighted average of scores
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Figure 6.7.2 – Level of inconsistency in
respondents’ answers

A Q-Q plot shows a normal distribution for this variable in all case-studies.
Outputs of ‘independent samples t-tests’:







Observed difference in the means of Rivierenland and Alqueva is NOT significant
(t(37) = 1.432, p = .160)
The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t(36) = 4.000, p = .000)
The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t(32) = -2.105, p = .043)
Observed difference in the means of Alqueva and Zacarpathian Tisza is NOT
significant (t(37) = 1.887, p = .067)
Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(33) = -.564 p = .577)
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Observed difference in the means of Zacarpathian and Upper Tisza is NOT
significant (t(32) = 1.261 p = .216)

Finances and cost recovery

6.8
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Figure 6.9.1 – Weighted average of scores
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Figure 6.9.2 – Level of inconsistency in
respondents’ answers

A Q-Q plot shows a normal distribution for this variable in all case-studies.
Outputs of ‘independent samples t-tests’:








Observed difference in the means of Rivierenland and Alqueva is NOT significant
(t(46) = 1.776, p = .082)
The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t = 4.771, p = .000, with non-equal variances)
The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t38) = -2.629, p = .012)
The observed mean of Alqueva is significant higher than the observed mean of
Zacarpathian Tisza (t(44) = 2.808, p = .007)
Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(36) = -.966 p = .341)
Observed difference in the means of Zacarpathian and Upper Tisza is NOT
significant (t = 1.475, p = .152, with non-equal variances)
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6.9

Effectiveness of (international) regulation
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Figure 6.11.1 – Weighted average of scores
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Figure 6.11.2 – Level of inconsistency in
respondents’ answers

A Q-Q plot shows a normal distribution for this variable in all case-studies.
Outputs of ‘independent samples t-tests’:








Observed difference in the means of Rivierenland and Alqueva is NOT significant
(t(75) = 1.706, p = .092)
The observed mean of Rivierenland is significant higher than the observed
mean of Zacarpathian Tisza (t(75) = 2.168, p = .033)
The observed mean of Rivierenland is significant higher than the observed
mean of Upper Tisza (t64) = -2.408, p = .019)
Observed difference in the means of Alqueva and Zacarpathian Tisza is NOT
significant (t(72) = .480, p = .633)
Observed difference in the means of Alqueva and Upper Tisza is NOT significant
(t(61) = -.785, p = .436)
Observed difference in the means of Zacarpathian and Upper Tisza is NOT
significant (t(61) = -.328, p = .744)
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Appendix V

Levels of inconsistency
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Figure 6.12 – Levels of inconsistency in each case-study
The level of inconsistency in figure 6.12 is based on the standard deviation of the
average score for this variable. One standard deviation from the mean accounts for
68.27 % of the data set. The standard deviation is used as a measure for the spread of
values, in other words, the level of (in)consistency in the answers of the respondents.
The higher the standard deviation, the higher the level of inconsistency.
A high level of inconsistency could mean different things:






a high diversity in the respondents group;
a high diversity in frames / discourses or different opinions /views on this specific
variable > in other words a controversial issue. This could possible indicate a
higher potential for conflict! But maybe even more interesting, a high level of
inconsistency could point towards a process of change/transition concerning this
specific variable. Also more difficult to interpret, especially regarding relationships.
Since the answers of the respondent are related to their latest insights/updated
knowledge, a variable in transition will show a higher spread in values, than a
variable which is constant.
A high level of inconsistency could also mean that respondents simply show a lack
of knowledge on this specific variable, which could be the result of a lack in
information exchange, stakeholder involvement, social learning, and/or
cooperation.

Which of the above mentioned explanations is the most appropriate for each specific
variable could be determined by embedding the variable in the wider context of the
whole management regime. However, taking into account the complexity of a socially
constructed order, many different explanations for high levels of (in) consistency could
be valid. Therefore, this thesis merely signals the level of inconsistency for each specific
variable. Moreover, it is valid to say that a high level of inconsistency on one variable
represents a more controversial issue than a variable with a low level of inconsistency.
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By using a high-low ranking with regard to the level of inconsistency it is possible to
present the most controversial issues in each case-study (Table 6.12).

Table 6.12 - High-low ranking of most controversial issues (based on standarddeviations)
Rivierenland

Alqueva

Zacarpathian

Upper Tisza

Infrastructure

Risk management

Effectiveness int. regulation

Risk management

Awareness & Cap.building

Infrastructure

Agency

Agency

Finances & Cost recovery

Information management

Information management

Infrastructure

Governance

Effectiveness int. regulation

Policy dev. & implement.

Effectiveness int. regulation

Policy dev. & implement.

Agency

Cooperation

Cooperation

Risk management

Finances & Cost recovery

Awareness & Cap.building

Finances & Cost recovery

Cooperation

Cooperation

Risk management

Information management

Agency

Agriculture

Governance

Governance

Effectiveness int. regulation

Awareness & Cap.building

Agriculture

Awareness & Cap.building

Information management

Policy dev. & implement.

Finances & Cost recovery

Agriculture

Agriculture

Governance

Infrastructure

Policy dev. & implement.

In Rivierenland, there is a significant negative correlation (see table 6.12a) between the
weighted average and the level of inconsistency (standarddev). Meaning that there are
more different opinions on the relatively less developed elements of AIWM. More
specifically, on elements like infrastructure, awareness raising & capacity building,
finances & cost recovery, governance, and policy devlopement & implementation.
Moreover, there is a significant positive correlation between weighted average and the
assigned weight, in other words, the most developed elements of AIWM are also
considered as the most important.

Table 6.12a - Pearson Correlations Rivierenland

Assignedw
weight
Assigned

Pearson Correlation

weight

Sig. (2-tailed)
N

Weighted
average

Pearson Correlation
Sig. (2-tailed)
N

Standarddev

Pearson Correlation
Sig. (2-tailed)
N

1

Weighted
average

standarddev

.249(*)

-.169

.039

.164

69

69

69

.249(*)

1

-.728(**)

.039

.000

69

69

69

-.169

-.728(**)

1

.164

.000

69

69

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

69
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In Zacarpathian Tisza there is a significant positive correlation (see table 7.1b) between
the weighted average and the level of inconsistency (standarddev). Meaning that there
are more different opinions on the more developed elements of AIWM. Note the
difference with Rivierenland, which has a negative correlation instead of a positive one.
In short, in Rivierenland there are more different opinions on the less developed
elements of AIWM, in Zacarpathian on the more developed elements.
Table 6.12b – Pearson Correlations Zacarpathian Tisza

weight
weight

Pearson Correlation

waverage
1

Sig. (2-tailed)

.083

.402

.503

69

68

Pearson Correlation

.102

1

.378(**)

Sig. (2-tailed)

.402

N
standarddev

.102

69

N
waverage

standarddev

.001

69

69

68

Pearson Correlation

.083

.378(**)

1

Sig. (2-tailed)

.503

.001

68

68

N

68

** Correlation is significant at the 0.01 level (2-tailed).

In Alqueva and Upper Tisza no significant correlations between weight, weighted
average, and levels of inconsistency are being observed.
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Appendix VI Correlation coefficients

