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Abstract: In times of climate change, periods of drought will occur more frequently. This causes
challenges for water use, ranging from limitations on the navigability of water courses, limited
availability of water for irrigation and drinking water supply, reduced hydropower production,
increasing concentrations of pollutants, deteriorating water quality, and ecosystem degradation.
Dealing with droughts, however, is a complex puzzle due to the multi-level governance characteristics
of international river basins and the need to meet the freshwater demands of all sectors involved.
This increases the need to address drought issues in a coordinated way, along all levels of decision
making. Thus far, the way this must be executed has been under-researched. This paper addresses this
knowledge gap as it aims to provide design principles for good multi-level drought risk governance
in international river basins. In order to meet our aim, we first reviewed literature on multi-level and
good governance and established an assessment framework. This framework was applied in a case
study on drought risk governance in the international Rhine basin. Policy documents were analyzed
and key informants interviewed. We found that although the governance practice in the basin
meets most of our framework criteria, differences between the international level, the Netherlands,
Germany, and Switzerland also occurred. We have synthesized our findings into a list of 10 design
principles for good multi-level drought risk governance, which could function as a starting point for
the analysis and improvement of other multi-level drought risk governance practices.

Keywords: water scarcity; drought risk management strategies; multi-level governance; good
governance; Rhine; river basin management

1. Introduction

Water governance in northwestern Europe has traditionally focused on flood risk pre-
vention and management and on improving water quality [1]. However, three consecutive
dry summers (2018, 2019, and 2020) also showed that governance not only has to deal with
too much water, but also with too little. IPCC studies indicate that we have to deal with a
future of more weather extremes shaped by anthropocentric climate change [2].

Different definitions of drought can be found in the literature. A distinction can be
made between meteorological, hydrological, agricultural and socio-economic drought. Me-
teorological drought is also known as the precipitation deficit: the quantitative difference
between precipitation and evaporation in a given relatively short time. Compared to mete-
orological drought, hydrological drought is a longer-term process. It refers to the period
during which too little water is replenished in groundwater levels and river discharges.
Agricultural drought is defined as a lack of soil moisture for a particular crop at a particular
time during the growing season. Lastly, socio-economic drought can incorporate all the
previous definitions and is used to refer to the difference between the supply and demand
of water as an economic good [3,4].

Drought issues negatively impact a variety of societal sectors, ranging from agriculture,
industry, transport, public water supply, hydropower, and ecology [5,6]. As a result,
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societies may develop several strategies to deal with droughts (see Table 1). First, they
can try to prevent droughts by influencing the availability, supply, and demand of water.
However, mitigation and adaptation strategies will be necessary because droughts cannot
be prevented entirely. This is also the case for the recovery measures that will be taken after
the occurrence of a drought event in order to cope with the harm people may have suffered.

Table 1. An overview of three different drought risk management strategies.

Prevention Mitigation and Adaptation Recovery

Reducing freshwater demands

Establishing a prioritization

Acceptance and recovery from

- . damage through
through water-saving scheme for water-reliant 18 Throug
. ; . compensation and insurance
technologies and campaigns functions
systems
Increasing societal
Increasing water availability preparedness by raising
through buffering awareness using water-saving
campaigns

Increasing drought
Increasing water availability =~ preparedness by establishing
through investment in an indicator framework to
alternative water resources enhance water scarcity
predictions
Land use change studies
incorporating drought-prone
areas and diversification of
drought-resilient crops

Note: Table is based on a review of drought risk management strategies by Gerats [7].

Drought risk management and governance are highly complex. First of all, different
governance levels, different actors, and different interests are involved in decision making
on the (re)allocation of water before and during periods of drought. Actors operate on flu-
vial, national, regional, and local levels on which they have a certain autonomy that cannot
be reversed by another level without triggering a political, institutional, or constitutional
crisis [8].

In transboundary river basin communication, coordination and cooperation between
different jurisdictional areas is required [9]. Moreover, the impacts of droughts may not
be evenly spread over interest groups but may be highly heterogeneous, as differences in
soil characteristics, topography, demography, and land usage will make one area more
vulnerable to droughts than another [2]. Impacts may differ within a particular region but
also between regions, and tele-coupling may occur between upstream and downstream
areas. Therefore, good multi-level drought risk governance is needed. Good drought
risk governance should incorporate different levels of decision making and ensure good
and reliable agreements in order to mitigate the potential impacts of water scarcity on
people, nature, and assets. Good governance is essential in increasing the resilience of
nations and populations against the effects of climate change [10]. The establishment and
endurance of good governance in a multi-level context is vital as good governance ensures
the acceptability and effectiveness of drought risk management strategies. The parties
concerned must be willing to engage in collective decision making [11].

However, so far, the issue of good drought risk governance and good multi-level
drought risk governance has been under-researched in journal papers. A framework for
assessing and designing good multi-level drought risk governance is lacking. This paper
therefore addresses this knowledge gap as it aims to produce such a framework. The
framework is not only relevant for future academic research but may also be helpful in
assisting policy makers aiming to prepare for, manage, and adapt to future droughts.

In order to meet our research aim, we first develop an assessment framework. We will
apply this framework to a critical case study on multi-level drought risk governance of
the Rhine river. The Rhine basin has been chosen since international cooperation on water
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issues in the basin has a long history [12], and the area has received several prizes for its
outstanding and integrated river basin management. Before presenting our results, we will
clarify our research methods. Next we will discuss our findings and will present 10 design
principles for good multi-level drought risk governance that result from our analysis.

2. A Framework for Assessing Good Multi-Level Drought Risk Governance

Our framework aims to assess to what extent governance is well implemented [13].
The framework (Figure 1) is based on papers on multi-level governance [14] and good
governance [15,16].

The OECD [14] developed a framework for assessing blocking mechanisms in the
context of multi-level water governance. The OECD [14] identifies seven gaps that prevent
effective governance in complex and interdependent situations. Water governance is a typi-
cal example of such a context because of its interlinkages with other sectors like agriculture,
spatial planning and transportation. It is multi-level governance that relates to the sharing
of policy making authority, responsibility, development, and implementation at different
administrative and territorial levels. Within this framework, seven essential dimensions
of effective multi-level drought risk governance are distilled. The dimension administra-
tion refers to the match between hydrological and administrative scales and boundaries.
Since upstream measures may have an impact on downstream water availability, ideally,
decision making must be harmonized on the basin level. The policy dimension addresses
the separation and allocation of roles and responsibilities between different policy fields
relevant for water governance. Information deals with knowledge generation and sharing
between the different stakeholders involved in decision making. Capacity is about the
sufficiency of technical knowledge, staff, time, expertise, and infrastructure, while funding
deals with the availability of enough revenue for sub-level governments who can effectively
implement water policies. The objective dimension concerns agreement and cooperation
between relevant ministries. Lastly, accountability deals with public participation and in-
volvement in water policy making, as well as the monitoring and the reporting and sharing
of information on water policy performance.

Lockwood et al. [17] and de Bruijn and Dieperink [16] identify five good governance
principles. First of all, transparency deals with the right of stakeholders to gain access to the
information that is necessary for them. Accountability implies that stakeholders must have
access to information to be able to hold governance actors accountable, while inclusiveness
is about the opportunity for all stakeholders to participate in and (partly) steer decision-
making processes. Connectivity deals with effective horizontal and vertical coordination
in the multi-level system. Lastly, government effectiveness is about the quality of public
services and policy formulation and implementation. De Bruijn and Dieperink [16] specify
the five good governance principles using seventeen indicators.

Our assessment framework synthesizes the above papers using the dimensions of
multi-level governance as a basis. The dimensions of policy and objective were combined,
since they show considerable overlap. The five good governance principles and indicators
were added to this base. The resulting framework, however, is rather general; we therefore
added elements from the drought risk management strategies mentioned in Table 1 in order
to tailor the framework a bit more towards this issue.



Water 2024, 16, 879

40f17

s R s ™ s M
Dimension Principle Indicator
\
s ) 4 ) ( )
- Harmonization of decision making
. . . along hydrological boundaries
Administration :Z:;::S:‘cz":;f;;mnm - Presence of river basin organization
that represents all countries in the
catchment area
\ J \ J \ J
\
- Coordination mechanisms to align
drought risks strategies between
relevant ministries and levels
Separation and explicit allocation - Clarity of reasoning behind dedision
of roles and responsibilities in malongv:\dbl‘ts rfsponsugle acmr
i 2ei 3 - Drought objectives and strategies are
Policy ;3,,'“‘,,, N coherent in broad policy intent 2nd in
< heir long-term vision with short-term
stakeholders both vertically and :mmm prbe
horizontally i .
- Drought risk policies cover a diverse
range of possible goals, including
prevention, adaptation, and mitigation
measurss
N J
4 ) 4 ) - \
Knowledge generation and sharing Harmonized indicator framework and
— between different stakeholders drought siek ssssesmant methods
involved in drought policy making - Transfer of assessment results
and implementation - Sharing of best practicas
\ J \ J = ol
4 ) 4 A s N
-Available and up to date infrastructure
Sufficient technical knowledge, for drought regulation measures
Capacity staff, time, expertise, and - Adequate workload and capacity of
infrastructure staff in drought risk decision making
and implementation
\ J ~ ~
s N 4 ) 7 N\
- Structural investment in drought risk
Funding Sufficient revenue to effectively management strategies
implement drought risk policies - Drought damage compensation and
insurance systems
. J . y, - o
(Stauholders are able to quastion the\
~ . -
( h (Public participation and gfecision mc;fh::ught s
involvement of water users' Adi of stai dersi
ociations i N . - A diverse group keholders is
Accountability :“s:king ;;n \:r:l: g;ﬁtkmzo"w included in the governance level
reporting, sharing, and distribution MSU;“ t;::: ofg g ———
of drought poli ormance - ar ing ot o
. J - ught policy perf J outcomes
N J/

Figure 1. A framework for assessing good multi-level drought risk governance.

3. Materials and Methods

In order to find out to what extent and in what way the selected principles are present
in multi-level drought risk governance praxis, we conducted a case study on the drought
risk governance of the Rhine basin. In length (1233 km), the Rhine ranks 12th in Europe.
The Rhine originates in the Swiss alps (2341 m above sea level) and has a basin size of
185,000 km?. The basin is located in 9 states, of which Switzerland (26,800 km?), Germany
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(105,000 km?), France, and the Netherlands (each 24,000 km?) are the key ones. The basin
is home to 55 million people and offers drinking water to 30 million of them. However,
agriculture and power plants are the biggest water consumers. Over the whole basin, the
difference between high and low discharge is substantial. Rain is by far the most important
source of water in the water balance of the Rhine basin. The Rhine and its tributaries contain
190 reservoirs with a total volume of 3.28 billion m? [18]. The tributaries provide almost half
of the annual discharge at the German—Dutch border. At this border, a normal discharge
ranges from 1000 to 4450 m3/s, but in August 2022, it was as low as 660 m3/s[19,20].

The Rhine basin is considered to be a critical case study of governance due to its long
experience and success in dealing with transboundary water quality and flooding issues.
The Rhine’s cooperation has acted as a model for many other river basins in recent decades.
We therefore expect good cooperation on drought issues between the riparian parties to
be present. The empirical information found will be discussed and used to sharpen the
framework and will ultimately lead to the development of design principles for good
multi-level drought risk governance.

For feasibility reasons, we have restricted the scope of the study to governance at the
international river basin level and the national levels of Switzerland, Germany, and the
Netherlands. Most of the Rhine catchment is located in these three countries [21].

Data were collected from policy documents and interviews with key informants.
Tables 2 and 3 give an overview of the documents analyzed and the interviewees. Rele-
vant policy documents and interviewees were found on the websites of the International
Commission for the Protection of the Rhine (ICPR) and the three national governments.
The indicators mentioned in Figure 1 were used to code (parts of) the documents. The
document analysis gave us in particular insights in the development of drought policies,
measures, and reporting, while the interviews revealed additional stakeholder views on
the way the principles of multi-level drought risk governance are addressed in the basin.
Snowballing was used to complete the set of documents and interviewees. Our key in-
formants (see Table 3) represented relevant stakeholders and work as experts or policy
advisors. The interviewees consented to the use of the interview data for scientific purposes.
The interviews were carried out on Microsoft Teams and took about 1 h. The interviews
were recorded, transcribed, and coded. Policy documents and interview transcripts were
analyzed using NVivol4.

Table 2. Analyzed policy documents regarding the basin (IRBD) and national levels with year
of publication.

. Year of
Level Title Publication Reference

Internationally Coordinated Management
IRBDR Plan 2022-2027 for the International River 2022 [6]
Basin District of the Rhine
RIBASIM River basin simulation model of the

IRBDR Rhine—Volume 1 Main Report 2021 [22]

‘Act now!” on low water and effects on Rhine

IRBDR o . 2021 [23]
navigation, reflection paper
IRBDR Rhine 2040 program 2020 [24]
IRBDR Communiqué of the sixteenth Rhine minister 2020 [25]
conference
IRBDR Report on July-November 2018 low-water 2020 [26]

event (report no. 263)

Position of NGOs with observer status at
IRBDR ICPR on flood /low water/climate change 2020 [27]
issues
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Table 2. Cont.
. Year of
Level Title Publication Reference
ICPR low water monitoring along the Rhine
IRBDR and in the Rhine basin 2019 [28]
Inventory of low-water conditions in the
TRBDR Rhine (report no. 248) 2018 [29]
Low flows in the Rhine catchment, theme of
IRBDR the international-scientific symposium 2017 [30]
‘science meets practice’
Strategy for the IRBD Rhine for adapting to
IRBDR climate change (report no. 219) 2015 (311
NL National Water program 2022-2027 2022 [32]
NL Knowledge development Netherlands rivers, 2022 [33]
Inventory of ongoing research
NL Deltaplan Freshwater 20222027 2021 [34]
NL Strategy Chmatg resilient fresh water supply 2020 [35]
main water system
NL Manual prioritization chain 2020 [36]
NL Final report policy table drought 2019 [37]
GER National Water strategy 2023 [38]
GER Dealing with conflicting goa'ls when adapting 2022 [39]
water management to climate change
Low water levels, drought and groundwater
GER . re.chal'rge—takmg stock (?f the cur1.rer1t. 2021 [40]
situation in Germany, the climate projections
and the existing measures and strategies
Second progress report on the German
GER adaptation strategy to climate change 2020 411
GER 8-point plan against low water in the Rhine 2019 [42]
GER Report on risk analysis in civil protection 2018 2019 [43]
Effects of climate change on the water
GER management inventory, options for action and 2017 [44]
strategic fields of action
SWIT Water bodies in Switzerland, status and 2022 [45]
measures
SWIT Drought: Federal CounC}l wants a nat}onal 2022 [46]
system for early detection and warning
SWIT Water supply securlty and water 2021 [47]
management, basic report
Adaptation to climate change in Switzerland,
SWIT action plan 2020-2025 2020 (48]
SWIT Dealing with local water shortages in 2012 [49]

Switzerland
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Table 3. Affiliations of the interviewed experts and policy advisors.
# Affiliation Level
1 International Commission for the Brotectlon of the Rhine IRBDR
(ICPR) Secretariat
2 ICPR Working Group ‘Flood and low water’ IRBDR & NL
International Association of Waterworks in the Rhine Basin
3 (IAWR) IRBDR
4 International Commission for the Hydrology of the Rhine IRBDR
(CHR)
5 Central Commission for the Navigation of the Rhine (CCNR) IRBDR
6 ICPR Expert Group ‘Low water’ IRBDR & NL
7 Deltares, Advisor on Water Supply NL
8 Ministry of Infrastructure and Water Management, Public NL
Works Department, Program Manager Ecology Large Waters
Ministry of Infrastructure and Water Management, Public
9 Works Department Strategy for a Climate-proof Freshwater NL
Supply Main Water System
10 Staff of the Delta Commissioner NL
Ministry of Infrastructure and Water Management, Public
11 Works Department National coordination Committee on NL
Water Allocation
12 Royal Haskoning DHV, Water Supply Management NL
13 Ministry for Climate Protection, Environment, Energy and GER
Mobility, Water Management Department, Rhineland Palatine
Federal Ministry for the Environment, Nature conservation
14 and Nuclear Safety, German Environment Agency, GER
Department of Water and Soil
15 ICPR Expert Group on ‘Low Water” and Federal institute for CER & IRBDR
Hydrology
Federal Department of the Environment, Transport, Energy
16 . SWIT
and Communications, Hydrology department
17 Canton of Thurgau, Office for the Environment, Department SWIT

of Water Quality and Use

We have combined the data from the analysis of the policy documents and the inter-
views in order to “score” the presence of our indicators in the multi-level drought risk
governance praxis of the Rhine basin. Our qualitative interpretative analysis resulted in
assigning traffic light scores to indicate whether the practice corresponds with the indicator
(a green score), partly meets it (a yellow score), or needs urgent improvement (a red score).

4. Results

In Figure 2, we present an overview of the assessment of the presence of our good
multi-level governance indicators on four decision making levels in the Rhine basin. As can
be seen in the figure, overall drought risk governance performance is good, although room
for improvement is identified as well. In the following, we will elaborate on the assessment
of each principle.
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Principle
Hydrological and
administrative
boundaries correspond

Clear vertical and
horizontal allocation of
decision making and
implementation roles and
responsibilities between
stakeholders

Adequate knowledge
generation and sharing
between different
stakeholders involved in
drought policy making
and implementation
Sufficient technical
knowledge, staff, time,
expertise, and
infrastructure

Sufficient revenues to
effectively implement
drought policies

Public participation and
involvement of water
users associations in
drought policy making,
and performance
monitoring

IRBDR NL

Indicator

Harmonization of decision making along
hydrological boundaries

Presence of a river basin organization that
represents all countries in the catchment area
Coordination mechanisms to align drought
strategies between relevant ministries and levels
Clear communication of the reasoning behind
decision making

Coherence of long- and short-term drought
policy objectives and indicators

Drought policies are encompassing and cover
both including prevention, adaptation, and
mitigation measures

Harmonized drought indicator framework
assessment methods

Sharing of best practices

Open and timely transfer of assessment results ---

Adequate staff capacity and workload in drought
policy decision making and implementation
Availability of an up-to-date infrastructure for
drought regulation measures

Structural investments in drought management
strategies

Consideration of drought damage compensation
and insurance systems

Inclusion of a diversity of stakeholders on the
relevant governance levels

Regular reporting of policy outputs and
outcomes

Openness for stakeholders to question processes
of drought policy decision making

Figure 2. The presence of good multi-level drought risk governance indicators on four levels of Rhine
governance.

4.1. Hydrological and Administrative Boundaries Correspond

On the basin level, decision making is harmonized along hydrological boundaries. A
harmonized approach to deal with droughts is pursued in the Rhine 2040 program, which
for the first time includes the management of low water levels as a pillar on its own [24]. The
program aims for a common understanding of low water levels on the basin level as well as
the development of common assessment and solutions by 2040. On the three national levels
we studied, points for improvement were found. In the Netherlands, harmonization of
decision making is found in short-term approaches like the Smart Water Management Pro-
gram, which aims to steer water to the areas that need it most [32]. The Dutch interviewees
voiced that connections in time and space between drought risk management strategies on
the international and national system levels need more emphasis and improvement, as well
as the connection between national and international drought risk management actions
and the actual implementation of structural drought risk management plans (Interviewees
2, 6, and 10). The German federal structure—in which public water management tasks
are distributed among the federal government, states, districts, and municipalities [38]—
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hinders a drought approach that is primarily defined by hydrological boundaries. The
basin community of German federal states, however, tries to overcome fragmented decision
making (Interviewee 13). Swiss national policy documents also acknowledge that coopera-
tion between the federal and cantonal levels could be improved, and stress that integral
water transboundary management is not enshrined in federal law [49]. Despite this, both
the federal government and the cantons, however, have been promoting a more integrated
drought risk management approach for years [47]. In the Rhine catchment, the ICPR acts
as the basin organization in which the Netherlands, Germany, Luxemburg, France, and
Switzerland cooperate as official member states. Countries like Belgium, Austria, and
Liechtenstein (and several NGOs) have observer status and cooperate on a more ad hoc
basis [24].

4.2. Separation and Explicit Allocation of Roles and Responsibilities in Decision Making and
Implementation between Stakeholders Both Vertically and Horizontally

Figure 2 shows that overall decision making and implementation roles are well sep-
arated and allocated. Our analysis only identified two points for improvement. On the
basin level, three commissions operate. The ICPR deals with integrated river basin manage-
ment, while the Central Commission for the Navigation of the Rhine (CCNR) focuses on
navigation issues and the International Commission for the Hydrology of the Rhine basin
(CHR) acts as a provider of hydrological knowledge. These roles are clearly discerned.
Coordination is achieved on an ad hoc basis, for instance, by the jointly organized coor-
dination symposium on low flows in the Rhine catchment [30]. The ICPR itself offers a
platform for the basin states to discuss potential cross-border problems and joint strategy
making. These discussions can take place in expert groups and in plenary assemblies.
The interviewees (1, 2 and 4) mentioned the existence of a close network of experts con-
sisting of persons that play a bridging role by connecting knowledge as well as people
operating on different levels in the basin. On the national level, roles are assigned and
coordination is achieved in national water plans. The Dutch National Water Program
2022-2027 explicitly states the responsibilities of all actors involved and provides a na-
tional roadmap for water distribution [32]. The roles and responsibilities of German actors
are described in the German national water and climate change adaptation strategy [38].
Furthermore, water scarcity guidelines and multi-stakeholder Water Advisory Councils
are being established, which will function as coordination mechanisms [38]. Overall, the
Swiss constitution clearly specifies the roles of the federal and cantonal levels in water
management. Furthermore, the BG Bund Wasser Schweiz is being set up as the platform
on which relevant ministries—including the Bundesamt fiir Umwelt (BAFU), Bundesamt
fiir Energie (BFE), Bundesamt fiir Landwirtschaft (BLW), MeteoSwiss, and Bundesamt fiir
Raumentwicklung (ARE)—cooperate [49]. Our interviewees (16, 17), however, argued that
channels for knowledge sharing on drought issues between the federal and cantonal levels
could be improved.

The experts also revealed that the reasoning behind the decisions on drought issues
are clearly communicated. Our analysis of reports and policy documents confirm this.
Important policy documents like the German National Water Strategy (NWS) and the
German Climate Change Adaptation Strategy (DAS) are clearly structured, which makes
the decision-making processes in drought situations easy to follow. Both documents include
sections that outline current challenges and strategies to overcome them. This also applies
to the Netherlands, where all programs have a clear argumentation and structure. For
example, in the national water program, decision making is supported by providing a
roadmap and elaborate explanations of the situation and necessary measures [32].

On the basis level, a long-term vision is specified in the drought goals of the Rhine
2040 program. These goals, however, are not translated into measurable objectives with
an explicit short-term horizon. National programs are more specific in this respect. In the
Netherlands, for instance, a long-term vision is established in the Deltaplan Freshwater [34].
Existing drought policy goals focus on prevention, adaptation, and mitigation. The German
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National Water Strategy, for example, identifies a variety of different goals leading to a more
robust water management in periods of drought [38] and includes drought prevention and
adaptation measures. It is foreseen that forecasting will be improved by better monitoring
of water balance and groundwater levels. This will allow for a more adequate short-term
management of water withdrawals and an early response to long-term changes in water
resources; it will also help to avoid overexploitation of available water resources.

4.3. Knowledge Generation and Sharing between Different Stakeholders Involved in Drought Policy
Making and Implementation

Our assessment reveals that the generation and sharing of knowledge between dif-
ferent stakeholders involved in drought policy making and implementation overall have
some room for improvement. The development of a harmonized indicator framework for
assessing drought and low water on the basin level was addressed by the Rhine Minis-
ters” Conference, and in the Rhine 2040 program, it was stated that ‘to be better prepared
for periods of low water, joint assessment criteria and solution approaches are being de-
veloped. A joint approach for dealing with the effects of low water events in the entire
Rhine catchment area is sought’ [6] (p. 7). Currently, the basin’s countries use different
models to predict future discharges. In the Dutch National Water Program, it has also
been recognized that the water quantity data from all parties involved in the Netherlands
should be standardized and exchanged in an additional national information system [32]
(p. 149). In Germany, data harmonization and exchange between the federal and the state
level could also be improved as the Umwelt Bundesamt, the responsible national authority
mentioned in the German National Water Strategy [38,40]. In Switzerland, all cantons tend
to measure water availability in their own way, using different indicators or not measuring
some indicators at all (Interviewee 16). Switzerland also scores lower on the sharing of best
practices. In the Netherlands, best practices like the ‘Smart Water Management approach’
to preventing drought-induced salinization were also adopted in the national strategy for
climate-resilient freshwater supply in main water systems [35]. In Switzerland, knowledge
on drought indicators and assessment results are generated by the cantons as they are
actors responsible for water management in their region. Communication between the
cantons and the federal level, however, does not take place on a structural basis. In the Na-
tional Report on Water Supply Security and Management, the Swiss Federal Government
therefore recommends that the cantons be more proactive in the sharing of their (good)
practices and assessment results [47]. In order to fulfill its constitutional mandate to ensure
economical use of water, the federal government needs more information from the cantons
on the methods they initiated during dry periods. In order to achieve this, the federal
government wants to make cantonal reporting mandatory [47]. In the Netherlands and
Germany, sharing of assessment results seems to be better. In Germany, assessment results
are effectively transferred through the LAWA, a group of German basin states (Interviewees
13 and 14). The results from pilot projects like the Bavarian low water management plan
are elaborated upon by this body [44].

4.4. Sufficient Technical Knowledge, Staff, Time, Expertise, and Infrastructure

The assessment of documents and interviews reveals that overall improvements
in staff capacity and workload are possible within drought policy decision making and
implementation. This is the case for all levels, except for in Switzerland. Dutch interviewees
revealed that a shortage of time and personnel has had a negative impact on decision
making and the implementation of drought measures. The available capacity is currently
spread over several multi-actor projects within which the interests of different sectors need
to be accommodated (Interviewees 8 and 12). In the German National Water Strategy,
it is stated that a lack of capacity is currently leading to incapability or heavy delays in
the implementation of necessary measures [38]. Swiss documents state that in general,
enough personnel and expertise are available, but that considerable additional efforts
have to be made to acquire a relevant database and to develop and implement integral
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water management plans in the cantons [47]. This was also confirmed by the interviewees
(16). During several symposia on low-water issues, the need to keep more water in the
system and to increase the buffering capacity along the Rhine was stressed. An overall
picture of the infrastructural options for buffering water on the basin level, however, is
currently not available; however, ongoing research commissioned by the German BfG (the
federal institute for hydrology) aims to create one. On the national level, insights into the
possibilities of steering and buffering water flows are better. Steering possibilities and the
regulation of water levels, however, depend on geographical characteristics. Most experts
indicate that in the upstream High Rhine and Alpine Rhine regions, sufficient buffering
capacity in the form of dams is available and can provide a continuous supply of water in
dry periods [47]. In the Netherlands, it being the most downstream country, there is also
enough up-to-date infrastructure to implement buffering measures, in particular in Lake
IJssel and the Hollands Diep. These buffers are used to prevent salinization and to meet
increasing demands in times of low water and droughts [35].

4.5. Sufficient Revenues to Effectively Implement Drought Policies

At the basin level, most infrastructural investments aim to accommodate navigation
and trading and water drainage during floods. The focus is not on water storage. Further-
more, transboundary investments, like the Netherlands investing in storing freshwater
in upstream Germany, currently do not occur. So far, this has only been talked about in
informal discussions (Interviewee 2). In Switzerland, federal and cantonal levels co-fund
the implementation of drought measures. The federal government, however, fears that
climate change will put more pressure on federal budgets for drought risk management [48].
A comparable structure can be found in Germany, where there are structural funds avail-
able from the national water strategy and funds on the level of the federal states that are
responsible for implementing and partly funding drought measures in their respective
areas [38,50].

In the Netherlands, the Delta Fund provides for structural funding drought measures
mentioned in the Deltaplan Freshwater. In this plan, a clear overview of investments in
drought measures is given for the national, regional and local governments [34].

We found that the development of drought damage compensation mechanisms is in
an urgent need of improvement. These measures are not considered on the basin level. An
appeal to discuss these was made in the CCNR’s 2020 “‘Act Now’ report [23], but so far,
nothing has been implemented. Neither documents nor interviewees revealed the existence
of drought damage compensation schemes in Germany and in Switzerland. In the Dutch
Deltaplan Freshwater, it is stated that despite several prevention and mitigation measures,
(residual) damage may still occur [34] and society should therefore prepare for this. Specific
measures so far are limited to the development of (costly) drought insurance policies for
farmers, which are offered by agricultural insurance companies.

4.6. Public Participation and Involvement of Water Users” Associations in Drought Policy Making
as well as the Monitoring, Reporting, Sharing, and Distribution of Drought Policy Performance

On all levels, a diverse group of stakeholders are included in drought policy devel-
opment. Several NGOs have an observer status in the ICPR, and in addition to this, the
international Rhine 2040 program aims to work with water user interest groups, including
the shipping, industry, agriculture, hydropower, and drinking water sectors [24]. In the
Netherlands, stakeholders are actively incorporated in national-level drought decision
making, as in Deltaplan Freshwater. According to the interviewees, the stakeholders are
satisfied with how they were involved (Interviewee 1). Active public and stakeholder
involvement can also be found in Germany, where, for instance, the national water strategy
was built in response to a two-year-long public national water dialogue. Apart from ex-
perts, randomly selected citizens from different regions were invited to participate in this
process [38].
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On all levels, we found regular reporting of outputs and outcomes. For example, in
the Netherlands, the current, second phase, of the Delta Freshwater Plan is a continuation
and recalibration of the previous (first) phase, and an evaluation of its outputs has taken
place [34]. This is also the case for Switzerland, where the Federal Department for the Envi-
ronment reports every two years on the progress of plans for climate change adaptation [48].
Furthermore, one of the measures proposed by the Swiss central government is a cantonal
that is obliged to report on measures taken during drought events. These reports are to
include cantonal considerations of potential adjustments to water management which have
been envisaged for future events [47] (p. 17).

We also found that decision making on all levels is open to stakeholder questioning.
Stakeholders can actively participate in discussions in ICPRs. They are not only allowed to
participate in discussions in all expert and working groups; they also participate in the general
assembly (Interviewee 6). However, they have no voting rights in the latter. Additionally, an
annual meeting between NGOs and the ICPR president is scheduled in order to exchange
ideas about their needs and stakes. Stakeholders are satisfied with the opportunities they
have to voice their ideas and/or criticize decision making (Interviewee 1).

5. Discussion

The starting point of this paper was that multi-level drought risk governance has
been under-researched. In order to address this knowledge gap, we therefore reviewed
the literature, which we synthesized into a framework to assess multi-level drought risk
governance praxis in the Rhine basin. Our analysis revealed that our framework is useful
for first identifying strengths and weaknesses in drought risk governance in the Rhine
catchment. Overall governance praxis in the Rhine basin meets our criteria for good
multi-level drought risk governance.

We have to admit that our empirical approach has some limitations. First of all, we
limited our scope to the basin level and to the national governance levels of the three largest
countries in the basin. The other basin countries also play a role in governing droughts in
the basin but for practical reasons have to be left out of this paper. Apart from this, we have
not focused on the more general role the EU plays in governing droughts, and we left the
Water Framework Directive (with its focus on groundwater sufficiency), the EU Green Deal
and Strategy on Climate Adaptation, and European platforms like the European Drought
Observatory out of our analysis. Apart from this, the governing roles of sub-national-level
actors like regions, municipalities, and regional water authorities have not been addressed.
It also has to be noted that there is a slight off-balance in our data collection since in the
number of interviewees and documents analyzed, the river basin level and the Netherlands
were slightly overrepresented.

Our framework is useful for gaining some initial insight into the quality of a given
multi-level drought risk governance case. Our case study also made clear that some criteria
tend to overlap a bit and that some further specification of the framework is possible.
Figure 3 shows the 10 design principles for good multi-level drought risk governance that
resulted from this study.

Our 10 design principles are open to further scrutinization. The principles are based
on a review of papers concerning multi-level and good governance and a single case study.
However, the Rhine basin is a highly temperate, stable, wealthy zone in which, from a
global perspective, drought problems so far are rather limited. The vulnerability of basins
in other parts of the world like the Mediterranean is much higher, and this may result in
governance practices that could be guided by other governance principles. The latter does
not seem to be the case.
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1.

10.

10 Design principles for good multi-level drought risk governance in international river basins

Make sure that hydrological and administrative boundaries correspond by establishing a
river basin authority that functions as a platform for communication and cooperation and
actively monitors drought governance approaches in the catchment area.

Clearly separate the roles and responsibilities of the authorities relevant for drought risk
management to prevent fragmented decision making, by ensuring well-functioning coor-
dination mechanisms and transparency of decision making.

The objectives for dealing with drought should be coherent and cover both short-term cri-
sis management as well as long-term preparation. It is important to include strategies on
drought risk prevention, adaptation and mitigation. This should result in a clear freshwa-
ter allocation scheme that prevents conflicts between water users during a drought event.
Make a shared indicator framework and assessment methods for drought risks for all rel-
evant levels, to ensure efficient comparison and understanding of information.

Share information and best practices with all the stakeholders involved, including gov-
ernmental authorities, NGO’s and water users, to overcome operational challenges and to
be able to come up with concrete proposals.

Make sure the infrastructure for water steering and buffering is up-to date and sustaina-
ble for use on the long-term, by accounting for increased drought frequency because of
climate change.

Ensure the availability of sufficient staff, expertise and time to increase the governance
efficiency of decision making, guidance and implementation of drought risk management
strategies.

Structurally invest in drought risk management strategies, and make sure that sufficient
revenues are available to effectively implement drought risk management strategies on all
levels.

Promote public participation and involvement of water users in policy-making for
drought risks, by involving a diversity of stakeholders in the level relevant to their en-
gagement and make sure that this process is inclusive, by structurally allowing the stake-
holders the ability to give feedback.

Monitor, evaluate and share the performance of the drought risk management strategies
consistently and frequently, to provide transparency and to make room for progressive

insight.

Figure 3. Ten design principles for good multi-level drought risk governance in international

river basins.

An additional review of the literature on drought risk management first indicated that

our principles cover the Guidelines for National Drought Management Policies issued by
the World Meteorological Organization and the Global Water Partnership [51] and also
that they address the key challenges in drought management identified by Kampragou
etal. [52].
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Moreover, Australia and Brazil show convergence in the development of their water
(scarcity) governance systems, which is in line with our principles. Both countries have
significantly reformed their water policies and practices by introducing a legal foundation
for more integrated and participatory basin governance based on the best information
available [53].

The literature on integrated drought risk management, however, also indicates that our
design principles could be further refined. Wilhite, for instance, advocates for shifting the
focus from reactive to proactive risk management strategies [54]. Our third design principle
might be refined accordingly. In-depth analyses of drought risk governance practices in
other basins may also give insights that allow for further refinement of principle 5. A
challenging issue, for instance, is how we might give a voice to local stakeholders in cases
in which highly professionalized stakeholders also participate, as was the case in the Room
for the River projects in the Netherlands. [55].

Our 10 design principles can also be criticized from a normative point of view, as
they mainly refer to the governance process, while one could argue that good drought risk
governance should also deal with the fair sharing of limited available water resources. In
cases of water scarcity, available water has to be divided over different functions and users.
In these cases, priorities have to be set. In the Netherlands, priority setting is based on the so-
called Priority Chain, according to which certain water functions are prioritized over others
in times of droughts. Too-dry peat dikes, for instance, lose their stability and water supply;
wetting such dikes is therefore prioritized over functions like drinking water provision
and navigation. On the Rhine basin level, however, such a prioritization scheme is lacking.
Moreover, a water sharing agreement between the Rhine basin countries is also lacking.
In such an agreement, fair sharing and minimum flows to downstream countries should
be guaranteed. Fair water sharing could be based on criteria like the relative catchment
sizes and/or the number of people per basin country. Treaties dealing with more water
scarcity-prone basins like the Indus [56], the Jordan [57], and the Colorado [58] contain
such sharing principles. Upper-basin states in the Colorado basin, for instance, are obliged
to explore the feasibility of demand management programs [59]. Fair sharing principles
may also be found in case law produced by international arbitration or adjudication.

Additional (legal) research could result in a more encompassing and further refined
list of principles for a good multi-level drought governance. An enrichment of our design
principles could also result from on additional review of papers on governance themes like
connectivity or policy integration [60,61].

6. Conclusions

In this paper, we have developed and applied a framework for the assessment of multi-
level drought risk governance. Based on our assessment, we have defined 10 principles for
good multi-level drought risk governance. We have shown that our framework is useful
for gaining a first insight into strengths and weaknesses but also learned that the design
principles we derived from our application can be refined and need further elaboration
and specification. This can be achieved both by practitioners involved in actual drought
risk governance practices (in which they have to specify our 10 principles) but also by
researchers that could carry out more in-depth (comparative) analyses of the drought risk
governance practices of different international basins. Such comparisons may provide more
robust insight into the key characteristics of good multi-level drought risk governance. The
latter is needed, since climate change will continue and will affect water availability and
scarcity in the years to come.
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