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ABSTRACT
Sound governance is needed to address water issues, but sound-
ness is a contested concept that should be further specified in 
societal debates. These debates can benefit from interdisciplinary 
knowledge. The 10 Building Blocks Approach, a tool developed to 
generate such knowledge, has been widely applied in research and 
teaching. In this paper, we draw on the literature and reflect on the 
experiences of using this approach by elucidating the strengths and 
weaknesses identified during its applications. Based on our reflec-
tions, we propose a revised version of the approach.
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Introduction

The development of sound water governance is an important societal challenge that is 
widely acknowledged to be a key factor for adequate and sustained progress towards 
achieving most of the United Nations’ (UN) Sustainable Development Goals (SDGs) 
(Jiménez et al., 2020). In these times of climate change, population growth and ongoing 
changes in political, legal and technological systems, and in the land use of adjoining 
areas, it is important to reflect on water governance practices and to come up with 
suggestions to improve them (van Rijswick et al., 2014; Jiménez et al., 2020). A systematic 
assessment of water governance practices can guide the design of effective policy inter-
ventions (United Nations Development Programme (UNDP), 2013).

The literature offers a rich variety of frameworks and criteria that can be used to assess 
water governance practices (Wuijts et al., 2018). Examples are the city blueprint framework 
(Koop & van Leeuwen, 2015); the governance capacity framework (Koop et al., 2018); the 
conditions of good governance (Bucknall et al., 2006; Pahl-Wostl et al., 2012; Rijke et al., 
2012); and the principles of good water governance (Akhmouch & Correia, 2016; Akmouch 
et al., 2018; Organisation for Economic Co-operation and Development (OECD), 2018). 
Apart from this, scholars use individual governance criteria such as effectivity, efficiency and 
legitimacy (Adger et al. 2005; Den Uyl & Driessen, 2015). Some publications focus on the role 
of one or more conditions, such as the interconnective capacity of governance and the 
importance of indicators (Akhmouch & Correia, 2016).
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A framework that stresses the relevance of interdisciplinary knowledge for assessing 
water governance practices has been developed by van Rijswick et al. (2014). This so- 
called 10 Building Blocks Approach is intended to be used to assess and discuss the 
soundness of water governance. By offering a holistic perspective, it offers the possibility 
of identifying strengths and weaknesses in water governance cases (Wuijts et al., 2018). 
The approach has been used to assess water governance relating to issues such as flood 
protection, water quality and water distribution. These issue areas manifest themselves at 
different hydrological and institutional scales (local, basin, national and international), 
and in different political contexts (liberal democratic or centralized market economies). 
The approach has been applied not only in scientific studies (Dai, 2015b; Dai et al., 2017, 
2018; Misiedjan, 2017; Suykens, 2017; Wuijts et al., 2018, 2020) but also in master’s thesis 
research and, since 2013, in a student assignment in the Water Governance and Law MSc 
course at Utrecht University, the Netherlands. In this course, students are asked to assess 
the soundness of water governance in a particular issue area. The implementation of the 
approach has resulted in several observations on how the methodology could be 
improved (Andreska et al., 2019; Correia et al., 2019; Costa et al., 2019; Deval et al., 
2015; Essex et al., 2018; Koop et al., 2014; Winkelaar & Benkendorf, 2016).

This article refines the approach by clarifying how it has been used so far and by 
explicating areas for improvement. Based on this analysis, we present a new version of the 
approach, which we call Water Governance Assessment Approach 2.0 (hereafter 
‘Approach 2.0’). To obtain information for our analysis, we reviewed nine academic 
journal papers, two academic books and 67 student papers (obtained from Utrecht 
University archives), all of which have applied this approach to analyse water challenges. 
Our analysis is also based on the experiences of eight MSc classes from 2013 to 2020, in 
which the approach was used in face-to-face discussions.

The remainder of the paper is structured as follows. The next section provides a brief 
introduction of the Building Blocks Approach; and the third section overviews the issue 
areas and locations in which it has been applied. Next, we share the challenges users faced 
in applying the approach, beginning with overall and more general challenges (the fourth 
section) and continuing with the challenges related to each building block (the fifth 
section). We then provide and discuss a modified version of the approach (the sixth 
section) and conclude with some recommendations on its future use (the seventh 
section).

The 10 Building Blocks Approach

The 10 Building Blocks Approach is an interdisciplinary assessment approach that aims 
to approach water issues in a holistic and integral way. It was developed by a team of 
scholars with backgrounds in hydrology and water management, economics, water 
governance, and water law. The approach is iterative and consists of three dimensions 
(Content, Organization and Implementation) and 10 building blocks (Figure 1). 
Assessing individual building blocks yields knowledge about the dimensions Content, 
Organization and Implementation. However, the three dimensions are interrelated: the 
knowledge developed for one dimension will also be relevant for the two others. This is 
shown by the arrows between the building blocks in Figure 1. The status of each building 
block must be assessed by answering specific questions (Table 1). Answering these 
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questions provides an opportunity to identify and discuss the strengths and, especially, 
weaknesses in the way water issues are addressed in a particular area, which is helpful in 
enhancing the efficiency, effectiveness and legitimacy of water governance (van Rijswick 
et al., 2014). The building blocks are interconnected and evolve over time. Before starting 
to assess the 10 building blocks, it is important to define or describe the aims, goals or 
service-level agreements that the technical measures and governance approach in the case 
under scrutiny are intended to achieve. Aims or service-level agreements can be 
described qualitatively or quantitatively.

Applications of the 10 Building Blocks Approach

So far, the 10 Building Blocks Approach has been applied to assess different water 
governance practices and challenges ranging from the national and basin level to the 
regional and local (urban) level. It has been used to assess the following: national water 
quality management in China (Dai, 2018), Nigeria (Fritz et al., 2019) and the Great 
Lakes of the United States–Canada (Kranenburg et al., 2017); drinking and sanitation 
governance in Ghana (Zombori, 2016); water quantity management in the Scheldt 
River basin in Belgium (Suykens, 2017); the achievement of the right to water in 
Suriname (Misiedjan, 2017); and water management in the Incomati catchment in 
South Africa (van Rijswick et al., 2019). Comparative assessments have been carried out 

Figure 1. Overview of the 10 Building Blocks Approach for assessing water management and water 
governance. Source: van Rijswick et al. (2014).
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for the Dutch rainproof city programme (Dai et al., 2018), on the protection of 
drinking water resources in the Netherlands (Wuijts et al., 2018), and the allocation 
of water-use rights in China, Indonesia, Kenya, the Netherlands and South Africa (Dai 
et al., 2017). Several studies have focused on the development of nature-friendly 
riverbanks (Deval et al., 2015; Essink et al., 2017; Ewals et al., 2019; Winkelaar & 
Benkendorf, 2016), while others have focused on specific programmes, such as the 
Marker Wadden Project (Klinge et al., 2017) and the Room for the River Project (Burer 
et al., 2017), both in the Netherlands. Most studies, however, have applied the 10 
Building Blocks Approach in single case studies on the governance of urban water 
issues (Table 2). It can be seen that European cities are overrepresented in the studies 
conducted so far, and that most studies focus on flooding.

Experiences in the application of the 10 Building Blocks Approach: general 
findings

During the various applications, both the strengths and application challenges of the 10 
Building Blocks Approach have been identified. Several users are positive about the 
interdisciplinary nature of the approach. The approach is helpful in getting a broad 
overview of a given water problem, project or situation (Dai 2015a, Costa et al., 2019; 
Fritz et al., 2019; Lee et al., 2019; Wuijts et al., 2019, 2018). The approach can capture the 

Table 1. Assessment questions for each of the 10 building blocks.
Building block Assessment questions for discussion

Water system knowledge Is there sufficient knowledge of the existing water system in order to 
deliver the required service level of societal functions? If not, what are 
the gaps? Is sufficient knowledge available to assess the impact on the 
water system because of changes in environment and societal 
functions?

Values, principles, and policy discourses Is there sufficient knowledge of shared or conflicting values, viewpoints 
and principles (represented by different policy discourse coalitions) for 
water issues and their consequences for facing water management 
issues?

Stakeholder involvement Are all relevant stakeholders involved? Are their interests, concerns and 
values sufficiently balanced and considered in the problem analysis, 
solution search process and decision-making?

Trade-offs between social objectives: 
service-level agreements (SLAs)

Are agreed service-level decisions based on trade-offs of costs, benefits 
and distributional effects of various alternatives?

Responsibility, authority and means Are authorities, responsibilities and means well-organized to deal with 
water issues at the appropriate administrative scale(s) in a participative 
and integrative way?

Regulations and agreements Are regulations and agreements legitimate and adaptive, and if not, what 
are the main problems with regard to the abovementioned legitimacy 
aspects?

Financing water management Is the financial arrangement sustainable and equitable?
Engineering and monitoring Are SLAs sufficiently available (implicit or explicit) in order to redesign the 

existing infrastructure? Are the design and consequences of different 
alternatives sufficiently available? Is there sufficient monitoring of the 
system and are the data analysed?

Enforcement Are regulations and agreements enforceable by public and/or private 
parties, and are appropriate remedies available?

Conflict prevention and resolution Are there sufficient conflict prevention and resolution mechanisms in 
place?

Source: van Rijswick et al. (2014).
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complexity of water governance dynamics and is considered to be convenient for 
evaluating highly intricate water issues and the governance capacity to address them 
(Dai 2015a; Wuijts et al., 2018). The 10 building blocks are considered very useful in 
breaking down an overall issue into aspects to analyse (Costa et al., 2019).

However, the application of the approach is not without obstacles. The overlap 
between different building blocks is often identified as a major challenge: Block 5 
(Responsibility, Authority, and Means) is considered to overlap with Block 3 
(Stakeholder Involvement) since the latter also deals with the responsibilities of different 
stakeholders (Deval et al., 2015; Erkelens et al., 2015; Van den Berg et al., 2015). Another 
flaw mentioned by researchers is a lack of clarity about the terminology used. According 
to them, terms such as ‘sufficient’, ‘sustainable’ and ‘equitable’, which are used in several 
blocks, appear to be vague, since no definition is offered. Explicit benchmarks are lacking. 
The vagueness of the criteria leaves them open to subjective interpretation, which may 
result in different assessment outcomes when the assessment is carried out by different 
researchers (Buddelmeijer et al., 2016; Gladh et al., 2019; Jong & Los, 2014). In addition, 
several researchers also argue that the 10 Building Blocks Approach is applicable but 
should be confined to more developed parts of the world, since the individual blocks are 
built on European perceptions (Pirkl et al., 2014). Moreover, some researchers argue that 
assessment results may be biased because relevant data are often only provided by 
governments (Slinger & Schermer, 2016). The latter point, however, probably says 
more about the resources available for the research than about the quality of the 
approach.

Table 2. Literature-based overview of cities and issue areas addressed in case studies using the 10 
Building Blocks Approach.

Water issues addressed using the 10 Building Blocks Approach

Region Water quality and 
sanitation

Flooding Water scarcity Sustainable 
urban 
drainage

Energy 
production

Green roofs

Africa Cairo
Asia Hong Kong (Correia 

et al., 2019)
Australia Melbourne 

(Costa et al., 
2019)

Sydney

Europe The Netherlands 
(Wuijts, 2020)

Leeds (Mors et al., 
2016; Gladh et al., 
2019); 

Rotterdam Venice 
London Dordrecht 
(Koop et al., 2014)

London Birmingham Utrecht 
(Elstak 
et al., 
2015b)

Amsterdam; 
London

North 
America

San Francisco 
(Slinger & 
Schermer, 2016)

Toronto 
(Dyck 
et al., 
2015);  

Portland
Latin 

America
Lima (Essex 

etal., 2018);  
São Paulo 

(Nagasawa 
et al., 2019)
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Strengths and weaknesses in assessing the individual building blocks

In this section we will reflect on the experiences of researchers in assessing the individual 
building blocks.

Block 1: Water system knowledge

The 10 Building Blocks Approach refers to the water system as the combination of 
natural physical resources (precipitation, evaporation water levels and availability, water 
uses and their interactions, etc.) and manmade infrastructure (properties and capacities, 
etc.) (van Rijswick et al., 2014). In assessing this block, the researchers must check if the 
knowledge available on the existing water system is sufficient to ensure that the required 
service level of societal functions can be delivered and impacts of environmental condi-
tions and/or societal functions can be assessed.

Several challenges in assessing this building block have been reported. In 
practice, information on a water system is usually published on a government 
or project website and has been collected through modern technologies such as 
flood prediction and warning systems, hydrologic models, and automatic sensing 
systems (Dai et al., 2018; van Rijswick et al., 2019; Wuijts et al., 2018). In 
domestic cases, the government is usually the only information provider. This is 
not problematic when institutional trust is high, as is the case in the Netherlands. 
However, when both institutional trust and stakeholder participation are low, as 
is the case in Nigeria (Fritz et al., 2019) and Bolivia (Pirkl et al., 2014), the 
information provided by the government source is often considered to be biased. 
Furthermore, in conflict areas, information about a shared water system is often 
manipulated. For example, in the Mountain Aquifer, which Israel shares with the 
Palestinians, Dai (2020) has observed that both Israel and Palestine appear to 
provide each another with biased information in order to manipulate perceptions 
about the (fair or unfair) distribution of the water resources between them. 
Another example refers to the Ems estuary, which is shared between Germany 
and the Netherlands. Cooperation between the two countries is complicated since 
they use different indicators for judging the water quality of the estuary. Apart 
from this, the boundary between the two countries is not formalized (Gerdes 
et al., 2014).

In addition, climate change and population growth, can have drastic impacts on water 
systems. We noticed that in many countries decision-makers have been aware of this, but 
also observed that the available knowledge of climate change and population growth have 
not yet been taken into account when making water-related decisions. This was the case, 
for instance, in Hong Kong, São Paulo and the Elbe basin (Andreska et al., 2019; Correia 
et al., 2019; Nagasawa et al., 2019).

Based on the above, we argue that although these issues will play a role in 
every assessment method or water governance approach, assessment questions 
should also address the sources of knowledge, the sharing of knowledge, and 
uncertainties related to natural variability (e.g., climate change), robustness of 
information (e.g., statistical uncertainty) and knowledge (e.g., epistemic 
uncertainty).
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Block 2: Values, principles and policy discourses

In addition to knowledge of the physical aspects of the water system, sound water 
governance requires knowledge about shared or conflicting values, viewpoints, and 
principles (represented by different policy discourse coalitions) concerning water issues 
and their consequences for facing water management issues. This information need is 
addressed by this block.

The present review reveals that users report that this knowledge often seems to be 
available. Although water-related values differ per country or society, we also found that in 
many places around the world there has been a similar shift in values. In both the 
Netherlands and China, for example, values related to flood risk have shifted from ‘keeping 
people away from water’ to ‘living with water’ (Dai et al., 2018); in Leeds (UK), more 
sectoral approaches related to land drainage and flood defence have been replaced by 
a more integrated flood risk-management approach (Gladh et al., 2019; Mors et al., 2016). 
In Indonesia, the water values and discourse have shifted from ‘water is a free social good’ to 
‘water is an economic good with a social function’ (Rahmasary & v. Selm, 2016), and in 
Italy, groundwater resources are no longer valued as ‘inexhaustible’ but as ‘a limited 
resource whose quantity and quality need to be safeguarded’ (Giorgi & Vlaar, 2016).

However, actors involved in water governance may differ in ideological beliefs and 
interests in water management. In these cases, it may be hard to find out what values 
dominate in policy discourses. Apart from this, one should be aware of value changes 
over time, especially after new governments come into power, as has been shown in a case 
study on water quality issues in Nigeria (Fritz et al., 2019). In cases in which actors with 
different ideological beliefs and interests in water management are evident, we contend 
that progress can only be made if bridging mechanisms are introduced in order to 
enhance connectivity between relevant actors. Such mechanisms stress the importance 
of information transfer, stakeholder involvement, coordination and cooperation 
(Gilissen et al. (2016), which could increase the overall legitimacy of governance. In 
the Netherlands, for instance, coordination has been enhanced by the introduction of the 
Water Test. This instrument obliges municipalities to take account of the consequences 
of spatial measures on water systems by requiring them to assess land-use proposals and 
to provide land-use authorities with a checklist of water themes (Dai et al., 2018). 
Elsewhere, multilevel coordination has been specified as an underlying value in river 
basin governance, for example, in the Delaware river basin (USA) by the establishment of 
a coordination agency and the provision of an overarching legal framework (Suykens, 
2018). In the Riverbank Improvement Programme of Bangladesh, conflicts were reduced 
by acknowledging the need to involve stakeholders in the planning process and to 
implement compensation measures (Winkelaar & Benkendorf, 2016).

Our review did not reveal the need for any adjustments to this building block.

Block 3: Stakeholder involvement

The third building block focuses on stakeholder involvement. The assessment question 
postulates that all relevant stakeholders should be involved and that their interests, 
concerns and values should be sufficiently balanced and considered in the problem 
analysis, solution search process and decision-making.
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The papers we reviewed (Benson et al., 2014; Borowski et al., 2008; Dai et al., 
2018; Edelenbos et al., 2011; Kastens & Newig, 2008; Pretty, 1995) made clear that 
stakeholder involvement could provide benefits for policymaking. We also found 
that stakeholders can be involved in several ways. The city of Melbourne 
(Australia), for instance, developed a Communications, Consultation, and 
Stakeholder Plan in order to engage stakeholders in the discussions on the 
reconnection of water reservoirs (Buddelmeijer et al., 2016). The city of Utrecht 
(the Netherlands) has published guidelines on stakeholder involvement in projects 
such as the renovation of the central railway station (Elstak et al., 2015). And the 
River Basin Committee of Alto Tietê in São Paulo (Brazil) attempted to achieve 
fair representation of stakeholders in their decision-making processes by dividing 
them into three groups (state government, municipal government and civil 
society), each of which could present their policy preferences (Nagasawa et al., 
2019). The papers also show that involvement may differ because of countries’ 
political contexts. In Nigeria, civil society seldom has the opportunity to be 
represented in the decision-making process (Fritz et al., 2019). Marginalized 
groups and stakeholders at lower institutional levels in Kenya are mostly merely 
notified after water decisions have been made (Mogos et al., 2016). A similar 
observation is made by Dai (2018), who found that governments in China are 
more often knowledge sharers, that is, provide relevant water information to the 
stakeholders, but that they less often learn from participation processes or act to 
change decisions in response to stakeholders’ input. More generally, an analysis of 
stakeholder participation in 81 biosphere reserves in 35 countries (Roldán (2017) 
revealed that democracies display more potential for multidirectional learning 
than non-democracies. However, effectively involving stakeholders is challenging 
even in democracies such as Germany, since in the end, decision-making on 
climate adaptation in the outer-Elbe basin remains largely top down (Andreska 
et al., 2019). It was observed that German stakeholder involvement is often 
‘superficial and predetermined by powerful stakeholders and expert groups’ 
(Andreska et al., 2019, p. 4).

In the papers we reviewed, the terms ‘stakeholder involvement’ and ‘public 
participation’ are used interchangeably. This might be confusing. Stakeholder 
involvement refers to stakeholders being ‘any individual, group of individuals, 
organizations, or political entity with a stake in the outcome of a decision’ (IAP2, 
2010). The stakeholders to be involved are not restricted to civil society actors but 
also include representatives of the private sector, government regulators, service 
providers, investors and other relevant constituencies (Akhmouch & Clavreul, 
2016) who are within and outside the water sector and involved in activities 
linked to planning, decision-making, implementation, monitoring and evaluation 
(Dai, 2018). Public are stakeholders as well. Public participation, however, is seen 
as ‘any process that involves the public in problem-solving or decision-making 
and that uses public input to make better decisions’ (IAP2, 2010). The public may 
have a clear stake, but often it is not obvious what that stake is. In democracies, 
however, the general public normally has the right (constitutional or otherwise) 
to participate in decision-making. We believe that the assessment question could 
be clarified by explicitly addressing both stakeholders and the general public.
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Block 4: Trade-offs between social objectives

The fourth building block focuses on the economic rationality of the decision-making 
process. Water can be used for drinking water supply, irrigation, navigation and power 
production, and in this way provides different services for people. Agreements should be 
concluded to specify what the service level in a particular case must look like. It is 
postulated that the development of such service-level agreements must be based on trade- 
offs between societal and monetary costs, the benefits and distributional effects of various 
alternatives, and their short-term benefits and long-term effects, for example, on nature 
conservation. During the bargaining processes of a governance approach, the pros and 
cons of different options must be explicated and weighed up.

The traditional economic approach to optimize societal decision-making is based on 
conducting a societal cost–benefit analysis. However, monetizing cost and benefits is 
oftentimes complicated and arbitrary. In cases in which decision-makers are willing to 
have a transparent decision-making process, it is often opted to use multicriteria analysis 
instead. For instance, in the decision-making process on the ecological recovery of the 
Barneveldse Beek (a brook in the Netherlands), the final decision was reached by 
comparing the results of a cost-effectiveness analysis with the results of an environmental 
impact assessment (Bijkerk et al., 2014). A similar approach was used in the cases of the 
reopening of the Dutch Haringvliet Sluices (the so-called Kierbesluit – in Dutch, kier 
means ‘a narrow opening’ (a chink) and besluit means ‘decision’) to improve fish 
migration and the ecological water quality (Buitenhuis & Dieperink, 2019). The selection 
of the final option (the sluice regime) was based on the comparison of different future 
scenarios concerning salt intrusion, economic growth, climate change and increasing 
flood risk (Pickup et al., 2014). In this case, ecological recovery was prioritized over 
agricultural interests, which seems to be quite exceptional, as decision-makers tend to 
focus more on the economic effects of decisions and tend to overlook the environmental 
effects. In Nigeria, for instance, the focus on economic growth and poverty alleviation has 
come at the expense of the environment (Fritz et al., 2019). Another example is the Flint 
water crisis in the United States, a case in which decisions on water supply were budget 
driven and the public health aspects of a bad drinking water source were neglected 
(Moestadja et al., 2019).

Our review of the studies that applied the 10 Building Blocks Approach also 
revealed that many people are unfamiliar with the concept of water service-level 
agreements and that it would be better to replace it with the term ‘agreed policy 
targets’. In the literature, the term ‘water service’ generally refers to water supply and 
wastewater treatment (Lindhout, 2015). This was confusing in cases in which other 
water issues were at stake. Water-related targets include, but are not limited to, the 
designed targets of flood risk management, water quality management and other water 
governance programmes such as ‘eco-friendly’ riverbanks, green roofs and urban 
climate adaptation. Targets may differ in specificity, hydrological scale and/or time 
horizon. The Leeds Flood Alleviation Scheme, one of the largest river flood alleviation 
schemes in the UK, has rather specific targets: it aims to invest £112 million to ‘reduce 
flood risk and better protect 1,048 homes and 474 businesses’ (Gladh et al., 2019, p. 
26). Since the scheme’s target groups, financial support and timelines are all straight-
forward, it is easy to assess the progress of its implementation. Progress assessment is 
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more complicated in cases such as the eco-friendly river programme of the Dutch 
province of Zeeland and the rainproof city programme of the cities of Amsterdam and 
Rotterdam. The target of the eco-friendly riverbanks programme – to develop ‘thou-
sands of kilometres of eco-friendly riverbanks in the period 2011–2019’ (Ewals et al., 
2019, p. 6) is rather vague. Both Amsterdam and Rotterdam aspire to be 100% rain-
proof in 2050, and 100% climate-proof in 2025, but have not specified what this entails. 
Performance indicators and periodic assessment mechanisms are also lacking, which in 
practice complicates compliance with and the enforcement of the programme (Dai 
et al., 2018).

Block 5: Responsibility, authority and means

The fifth building block focuses on the organization of authorities, responsibilities and 
means. The assessment question asks whether the overall organization is able to deal with 
water issues at the appropriate administrative scale(s) in a participative and integra-
tive way.

When discussing the division of responsibilities, researchers most often only address 
the responsibilities of the public institutions. This is because the general public often 
considers water management to be the government’s responsibility (Hartmann et al., 
2019). Private parties, however, can play an important role in water management too. 
They can reduce flood risks by measures such as placing mobile barriers, installing 
backwater valves or not storing costly furniture on flood-prone lower floors (Bubeck 
et al., 2012; Fournier et al., 2016). Such measures can reduce damage substantially 
(Hartmann et al., 2019; Thaler et al., 2016). In cases of urban flood risk governance, it 
is also important to focus on the roles and responsibilities of private parties such as 
homeowners and insurance companies. The latter may incentivize homeowners to take 
risk-reduction measures (Suykens et al., 2016). Engaging private parties can take many 
forms, often resulting in hybrid governance structures that cross the public–private 
divide, such as policy networks, co-management, public–private partnerships and pri-
vate–social partnership (Lemos & Agrawal, 2006; Mees, 2014).

In practice, when addressing this building block, the assessment question of how 
responsibility is divided among different parties is usually answered well. However, the 
question of whether and in what way private parties take responsibility is often 
overlooked.

Block 6: Planning, regulations and agreements

Regulations dealing with water issues must be legitimate and adaptive. Policies, initiatives 
and legislations are lumped together under the same umbrella of regulation, but they are 
different in nature. Policies often provide a set of guidelines that specify the way an issue 
has to be handled by the government (Iza & Stein, 2009). In general, such a policy is not 
legally binding for other authorities. Initiatives or programmes are particular projects 
undertaken to achieve specific objectives in the near future. Policies and initiatives have 
less legal status than laws – they are usually not legally binding.
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Our review shows that legitimacy can be assessed by checking the process of devel-
oping the regulations. A high degree of stakeholder involvement and open discussions of 
policy alternatives enhance the legitimacy of the regulations. Legitimacy will also be 
higher in cases in which the distributive effects of the regulations are acceptable to the 
general public.

Soft regulations such as policies and initiatives are often more flexible and adaptive 
than legislation (Buijze, 2015). However, soft regulations are often unclear in terms of 
who is in charge and accountable, what actions are mandatory, and who enforces 
compliance. The Dutch Rainproof cities initiative, for example, is hardly enforceable 
due to a lack of enforcement mechanisms (Dai et al., 2018).

In several of the cases studied, an extra criterion was added to this building block. The 
coherence of water and spatial planning and management is essential to ensure water 
issues are addressed effectively. Spatial planning policies can help to protect groundwater 
resources, and zoning policies can be an integral part of flood risk management strategies 
(Carter, 2007). Spatial planning rules and their interaction with water management 
should therefore be taken into consideration when assessing the soundness of water 
governance. In most countries, spatial planning and water management are institution-
ally divided and act relatively independently (Scholten et al., 2020), which makes creating 
coherence challenging (Dekker et al., 2012). Bridging concepts such as flood-resilient 
cities, rainproof cities, or sponge cities (Dai et al., 2017, 2018; Restemeyer et al., 2015), 
‘living with nature’ or ‘living with water’ (Busscher et al., 2019) can be used to create 
coherence between water and spatial planning regulations. Coherence must also be 
developed between water regulations and environmental, health, energy, agriculture 
and industry regulations (Havekes et al., 2013). Creating coherence in planning is 
a first step. The next step is coordinating a better alignment of legally binding policy 
instruments.

The application of this building block works well in practice as its addresses the 
presence of public regulations and of public–private and private–private agreements. 
Although planning obligations are often laid down in separate regulations, we suggest 
explicitly adding land-use planning to the assessment of this building block, as it is an 
important legal instrument for sound governance and that considers the interaction 
between land use planning and water management.

Block 7: Financing water management

Without sustainable and equitable financing, it will be difficult to achieve water-related 
policy targets.

In the papers analysed, we found three sources of financing of water governance. The 
first is government budgets. In the Netherlands, both the national government and the 
regional water authorities and municipalities can raise taxes (Dai et al., 2018). In Brazil, 
river basin committees also have the legal power to collect taxes for funding their water- 
related projects (Nagasawa et al., 2019). In general, tax-based government finances are 
more sustainable than user payments or donations from, for example, international 
organizations.
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The second category consists of payments by users or beneficiaries. In the 
Netherlands, water users pay for their drinking water (full cost recovery) and wastewater 
treatment (more than 95% cost recovery) (Lindhout, 2015; Veeren, 2011). In this case, 
burden-sharing can be considered equitable, since it is the users who are expected to pay 
for using water services and for the associated environmental damage (Lindhout, 2015). 
However, in regions such as the Italian island of Sardinia, water pricing schemes are 
inadequate and do not reflect the actual costs of water use (Giorgi & Vlaar, 2016).

Third, the water sector in a country may be financed by donations. The Riverbank 
Improvement Program of Bangladesh is financed by loans supported by the World Bank 
(Winkelaar & Benkendorf, 2016). In Kenya, 44% of water governance expenditure are 
covered by the government budget and the remainder comes from various sources 
(Mogos et al., 2016). Such donor dependency imposes a risk to water management in 
the future, as loans or donations cannot always be guaranteed in the long term.

The review did not reveal a need to adjust this building block.

Block 8: Engineering and monitoring

The implementation of service-level agreements (or water governance targets) often 
requires that engineering or physical measures have to be taken and that existing infra-
structure must be redesigned. A prerequisite for taking engineering measures is that 
service-level agreements are sufficiently available, explicitly or implicitly. Additionally, 
a rational choice for a particular design implies that the winning design is better than an 
alternative one. This implies that the development of alternative engineering designs should 
be combined with an assessment of their strengths and weaknesses.

As well as implementing engineering and physical measures, it is also necessary to 
develop reliable monitoring systems for checking the quality of the infrastructure and the 
performance of the entire water system. The three-level monitoring system (surveillance, 
operational monitoring and further investigation) of the European Union Water 
Framework Directive serves as a good example in this regard (WFD, 2000). Besides 
monitoring the biological, hydro-morphological, chemical and physicochemical para-
meters (surveillance monitoring), it is also necessary to monitor the implementation of 
measures taken and their effectiveness in order to know whether water objectives are met 
(operational monitoring). Furthermore, further investigation is needed if the water 
quality of a particular water body has not achieved the agreed targets, or in order to 
ascertain the magnitude and spatial scale of impacts of accidental pollution (Arle et al., 
2016). Not explicitly mentioned, but of course of major importance, is the adequate 
follow-up of monitoring results.

In our review we found that assessing this building block was not too challenging. 
Some clarification, however, can be helpful as one should realize that the term ‘engineer-
ing’ includes taking physical measures, such as creating fish ladders, ecologically sound 
mowing of riverbanks, or the management of weirs and sluices to manipulate discharges. 
Furthermore, when monitoring shows that interventions are insufficient to meet the 
policy aims, the adaptive capacity of policies should be part of the assessment in this 
building block.
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Block 9: Compliance and enforcement

Sound water governance as specified by the 10 Building Blocks Approach should pay 
attention to the entire policy process, from goal-setting to the actual implementation of 
measures and, ideally, the achievement of goals. However, compliance and enforcement 
are often overlooked in policy analyses. This building block focuses especially on the 
implementation of regulations and agreements and the possibilities for enforcing the 
agreements made (van Rijswick et al., 2014).

The question that should be discussed in this block is: Are regulations and agreements 
enforceable by public and/or private parties, and are appropriate remedies available?

From the papers reviewed, it is clear that a successful implementation of regulations 
and agreements is influenced by factors such as the allocation of responsibilities, the legal 
framework in place, the objectives set and the clarity of the consequences of non- 
compliance, as well as by the shared values, stakeholder acceptance and the presence of 
efficient communication channels. For several years, the Dutch decision to partly reopen 
the Haringvliet sluices was not enforceable because it was met with fierce stakeholder 
resistance (Buitenhuis & Dieperink, 2019). Stakeholders were not involved in the decision- 
making process and did not share the values underlying the decision. They attached more 
value to reducing salt intrusion than to ecological recovery (Pickup et al., 2014). Another 
Dutch project, on energy recovery from urban wastewater (the Energy Factory), was found 
to be unenforceable due to a lack of clear goals and targets in related policy documents 
(Ragazzo et al., 2015). The Dutch green roofs policy has also performed poorly; the reason 
is its voluntary status, which means that there are no enforcement mechanisms in place 
(Jong & Los, 2014). In contrast, green roofs regulations in Toronto were more successful, 
the reason being that non-compliers could attract serious fines (as much as C$100,000) 
(Dyck et al., 2015). In the Incomati basin shared between South Africa, Swaziland and 
Mozambique compliance and enforcement was improved by public participation and 
highlighting positive compliance behaviour (van Rijswick et al., 2019).

Corruption has been found to be another factor affecting compliance and enforcement 
(Fritz et al., 2019). The Bangladesh Riverbank Improvement Programme is an example in 
case: government attempts to reduce corruption failed (Winkelaar & Benkendorf, 2016).

The assessment in this building block should be expanded to include the question of 
how compliance with the objective of the governance approach is being monitored and 
secured. In this analysis, the role of private actors should be explicitly investigated.

Block 10: Conflict prevention and resolution

The studies that use the 10 Building Blocks Approach show that in cases with a high value 
consensus, conflict is rare. However, conflict may arise and should not be considered to be 
inevitable; in several countries, water authorities have established separate conflict preven-
tion and resolution mechanisms. For example, the US Environmental Protection Agency 
(EPA) has established a separate Conflict Prevention and Resolution Centre to train and 
educate mediators to deal with environmental conflicts (Lee et al., 2019). Other examples 
are the local stakeholder councils set up by the South Korean government. These councils 
are used to collect stakeholder feedback on the implementation of the Four-River Project. 
As well as organizing knowledge-sharing and public hearings, these councils are also used 

622 L. DAI ET AL.



for gathering advice from experts and to organize the compensation of farmers with lands 
adjacent to the project (Bugeja et al., 2019). In the Elbe River basin, 10 German federal 
states have set up the Flussgebietsgemeinschaft Elbe (Elbe basin community) as a forum for 
collaboration, coordination and conflict prevention (Andreska et al., 2019). Melbourne 
Water has also put significant effort into conflict prevention by organizing community and 
face-to-face meetings and providing water-relevant information (including traffic updates) 
on websites and in newsletters (Buddelmeijer et al., 2016).

In the event of disputes, parties usually approach an independent mediator, arbiter or 
court. However, although court decisions may settle a dispute, they rarely put an end to 
governance problems (Wuijts, 2020). In practice, if a given programme or project is 
enforceable, citizens and stakeholders may request enforcement, and litigation mechan-
isms are often available (Dai, 2019; Dai et al., 2018).

Assessing this block works well in practice. Notably, addressing water-related conflicts 
also benefits from elements addressed under previous blocks. If these blocks are well 
developed, the risk of conflicts will be reduced at an earlier stage.

Discussion

In the previous sections we have clarified ways in which the 10 Building Blocks Approach 
has been used so far. We found that the approach is helpful for obtaining a quick but also 
integrated overview of the soundness of water governance related to a particular water 
issue or challenge. In this section we will elaborate on this and present an improved 
version of the 10 Building Blocks Approach.

Improvements to the 10 Building Blocks Approach

First, the starting point of the approach could be better clarified. Users of the approach 
should be invited to be more explicit about the challenge or objective they want to assess, 
since that sets the context for the assessment. Water governance in itself is a very broad 
concept and not an aim in itself, and the same applies to the 10 building blocks. We 
recommend users of the approach take an explicit policy goal as a starting point. What do 
the actors involved want to achieve with the help of sound water governance? What 
policy goals are aimed for? The more specific a policy goal is (e.g., the construction of 
x km of nature-friendly riverbank in area y in the period until z) the better the building 
block approach can be customized and the easier it will be to identify which factors 
addressed under each building block are most relevant, whether they must be improved 
and what ideally is required for the policy goal to be achieved. After such clarification, the 
next step is to identify the actual status of each of the building blocks.

As observed by several authors (Deval et al., 2015; Erkelens et al., 2015), some of the 
building blocks could indeed overlap slightly. The specification of the building block 
Stakeholder Involvement will easily result in formal responsibilities being taken into 
account, which will reveal which public authorities will have a stake in addressing 
a particular issue. This overlaps with the building block on Responsibility, Authority 
and Means. In our opinion, this overlap is not problematic. The building blocks offer 
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different viewpoints for assessing a water governance practice, but may also function as 
an entry point for data collection for other blocks. This could result in reporting with 
(too) much repetition, but overlap could be avoided by properly editing the text.

Based on the review we present a new, improved, version of the approach. The 
separate blocks have been visualized in a circular diagram (Figure 2) that emphasizes 
the interrelatedness and mutual dependency better than the original figure (Figure 1). 
The circular diagram also makes it clearer where to start the assessment, and which steps 
should be taken and in what order. Analysists should start in the centre by clarifying the 
water governance challenge at stake, and then move to the blocks in the inner circle, and 
subsequently to those in the second and third circles. Once the gaps or improvement 
needs have been identified, analysists could provide feedback and structured recommen-
dations for improving the overall water governance in question.

Figure 2. 10 Building Blocks Approach for assessing water management and water governance.

624 L. DAI ET AL.



Table 3 summarizes the findings from the fifth section. We have converted the 
questions from version 1.0 into statements for each of the building blocks in which we 
state what ideally the governance approach should contain in order to achieve a policy 
target. Where necessary, the names of the blocks have been modified.

Scoring the building blocks

The criteria mentioned in Table 3 can be applied in different ways. A first option is simply to 
demonstrate whether a criterion is met. For effective communication, it is stronger to use an 
indicator system such as a traffic light system to clarify the degree to which the criteria for 
each block have been met (e.g., green: very good, yellow: needs improving, red: poor) (Lee et al., 
2019; Rahmasary & v. Selm, 2016; Winkelaar & Benkendorf, 2016). Another option is to use 
the criteria in a strengths, weaknesses, opportunities and threats (SWOT) analysis. For 
instance, the SWOT analysis carried out for each block by Essex et al. (2018) provided 
a clear overview of the current status of water security governance in Lima, Peru. Others have 
developed a scoring system: for example, a five-point scale ranging from 1, indicating very 
poor, to 5, indicating very good (Buddelmeijer et al., 2016; Correia et al., 2019; Costa et al., 
2019; d’Avdeew et al., 2019; Deval et al., 2015; Nagasawa et al., 2019). The 10 individual scores 
can be used to calculate an average soundness score. Another option is to make a spider 
diagram, as done by Koop et al. (2014). By developing a scoring system, the user is challenged 
to establish and justify a benchmark, which in principle contributes to the transparency and 

Table 3. Revised assessment criteria for each of the 10 Building Blocks 2.0.
Building block Revised assessment criteria

Water system knowledge The water system knowledge necessary for reaching the policy goals is available 
and shared and recognized by the stakeholders. Sufficient knowledge is 
available to assess the impact of changes in environmental and societal 
functions on the water system

Values, principles and policy 
discourses

There is sufficient understanding of shared, conflicting, and bridging values, 
viewpoints and principles represented by different discourse coalitions

Public participation and 
stakeholder involvement

Mechanisms for stakeholder involvement (including the general public) are 
effective. Consideration of stakeholders’ interests, concerns and values is 
sufficiently balanced in the problem analysis, solution search process, and 
decision-making

Trade-offs between social 
objectives

The agreed water policy targets are clearly defined and measurable and based on 
a decision-making process in which societal costs, benefits and distributional 
effects of various alternatives have been explicated and weighed up

Responsibility, authority and 
means

Authorities, public and private responsibilities, and means are well-organized to 
deal with water issues at the appropriate administrative scale(s) in 
a participative and integrative way

Planning, regulations and 
agreements

Regulations relevant for addressing water issues are legitimate, adaptable and 
coherent

Financing water management The financial arrangement is sustainable and equitable during all stages of 
a governance practice

Engineering and monitoring Policies are sufficiently clear on the implications for existing infrastructure and the 
engineering methods needed. Sufficient knowledge is available on the design 
and consequences of alternative engineering methods. The monitoring of the 
system is sufficient and monitoring results lead to follow-up activities if 
considered necessary

Compliance and enforcement Regulations and agreements are enforceable by public and/or private parties, and 
appropriate remedies are available

Conflict prevention and 
resolution

Sufficient conflict prevention and resolution mechanisms are in place and are used
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reliability of the assessment. Moreover, a standard scoring system would make it possible to 
compare different cases, which may result in new learning opportunities. However, using 
a scoring system may also lead to (over)simplifying the complex and dynamic character of 
water governance systems (Ioris et al., 2008; Schneider et al., 2015) and may result in the 
neglect of factors that are difficult to measure (Schneider et al., 2015). The building block 
approach is highly normative, since it contains assessment criteria that contain adjectives 
such as ‘sufficient’, ‘sustainable’ and ‘equitable’, which cannot be used without making 
choices. In the end, the choices made are subjective, but a more intersubjective understanding 
may be reached if stakeholder panels are used to specify and apply a particular criterion and 
are asked to clarify their opinions on a Likert scale. Software tools such as Mentimeter could 
be very helpful in doing this. Such an approach in which benchmarks are explicated and 
perceptions are shared and discussed seems to be the maximum achievable.

Soundness of a governance approach versus effectiveness

The 10 Building Blocks Approach can be used to assess the soundness of the way 
a particular water governance challenge is addressed. As noted, the starting point 
is the identification of a policy goal that specifies the challenge. Next, it must be 
checked if the condition of the building blocks and their interactions are suffi-
ciently good to meet the challenge, and where there are knowledge gaps. Although 
the building blocks are interrelated, they cannot be used to assess a policy’s 
effectiveness directly, because they are not causally linked. The application of the 
approach can, however, provide the ingredients for developing a research design 
for assessing a policy’s effectiveness. Assessing effectiveness requires a more in- 
depth longitudinal approach in which it is checked whether the policy goals have 
been met after a certain period of time and if such goal achievement is attributable 
to the implementation of a policy and not to other – external – factors. In 
assessing effectiveness, the results of the 10 Building Block analysis can be used 
as a starting point as a reflection of the results found for each of the building 
blocks, and they can offer potential explanations for the (lack of) achievement of 
the goals. The validity of these potential explanations can be tested in more in- 
depth research, for instance, by translating them into statements that can be tested 
in surveys or in-depth interviews with experts or stakeholders.

Conclusions

In this paper we have assessed the 10 Building Blocks Approach. Our review of the 
academic and grey literature revealed that the approach has been successfully implemented. 
However, we also found several points for improvement, which we have addressed in this 
paper. Based on this, we have proposed an updated version of the approach that can be 
used to provide insights into actual water governance practices. Whether these practices are 
sound will always remain a disputed question and, as such, open for further debate. By 
addressing the newly defined assessment points, version 2.0 of the 10 Building Blocks 
Approach can generate enough inputs for fruitful societal dialogues on the soundness of 
a water governance practice and options to improve that practice.
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