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ABSTRACT

This article examines how policy analysis can support transformations in water governance and management, especially under 

contested situations. Transformations aim to achieve deep and widespread change toward a more sustainable future. In 

response to pressing water challenges, transformations may be required within water allocation and rights systems, which 

are practiced in diverse frameworks across the globe. However, processes of transformation can be highly contested due 

to the varying knowledge, values, interests, and power relations that exist among involved actors. Research on navigating 

these contested transformations is limited; however, the field of policy analysis has long developed concepts and tools for 

addressing contested problems. Accordingly, we propose a framework comprising policy analysis activities to support navigat

ing contestations across transformation approaches. We illustrate the usefulness of this framework through a case study of 

water allocation and rights in Indonesia. This analysis highlights that a diverse range of policy analysis activities have been 

undertaken across the three different transformation approaches, each of which exhibits contestation. However, policy analy

sis activities that support community-led transformations appear more limited, suggesting an important area of untapped 

potential in this and other water transformation contexts.
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HIGHLIGHTS  

• An analytical framework encompassing policy analysis for contested transformations across political structures, manage

ment processes, and grassroots actions is developed.

• Contestations and classical policy analysis activities are identified within water allocation and rights transformations in Indo

nesia.

• Policy analysis activities aimed at democratizing the transformation process and supporting more emancipatory, enabling 

transformation are underutilized.

1. INTRODUCTION

Transformations to sustainability are emerging topics on the agenda of future development. Transformations call 
for fundamental, deep, and radical changes that extend beyond incremental adjustment (Smith & Ely 2015). The 
emphasis on radical transformations is largely grounded in the argument that current development trajectories 
are subject to lock-ins and that small and superficial changes are no longer effective. Addressing the root causes 
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of environmental problems is seen as a means of breaking free from unsustainable trajectories. This requires 
shifts in prevailing development paradigms, such as the growth, consumption-dependency, and the capitalistic 
economic model (Feola 2020; Scoones et al. 2020), and over-reliance on the command-and-control approach 
in environmental governance (Zwarteveen et al. 2021).

Transformations are also relevant to water governance and management (Pahl-Wostl 2017; van der Voorn 
2023). For example, human development has significantly disrupted the natural water cycle. Industrialization, 
agriculture, and urbanization continue to consume water significantly while also contributing to widespread 
contamination of water bodies (Bowman et al. 2023; Richardson et al. 2023). The water sector is also among 
the most affected by climate change due to altered meteorological patterns (UNEP 2023). As a result, many 
countries have been implementing policy reforms and new ways of sharing their scarce water, for instance by 
introducing (new) permitting systems, market instruments, and/or environmental flow provisions (e.g., Hellegers 
& Leflaive 2015; Bosch et al. 2021). More recently, changes in climatic conditions, growing demands, and heigh
tened environmental concerns have put existing water allocation and rights arrangements under pressure, 
stimulating even more countries to transform their existing systems more sustainably. However, water allocation 
and rights reforms are often highly contested because people are competing for limited or over-allocated water 
for their own interests (Suhardiman 2014; Hellegers & Leflaive 2015).

Contestations and resistance are known to characterize sustainability transformations more generally (Köhler 
et al. 2019; Patterson & Paterson 2026). Although contestation may have negative connotations for some, trans
formation scholars argue that these should be embraced as a fundamental part of transformation processes. 
Rather than being avoided, contestations provide opportunities to foster relationships grounded in equity and 
fairness and to balance the distribution of social and environmental costs and benefits (Temper et al. 2018; 
Patterson & Paterson 2026). Currently, however, there remains a gap in the transformation literature regarding 
how to navigate contestations effectively (Temper et al. 2018; Patterson & Paterson 2026). The formulation of 
prescriptive guidance for transformation processes and finding a practical approach toward radical change 
remain a key endeavor (Termeer et al. 2024).

More recently, policy analysis has been identified by transformation and transition scholars as a promising dis
cipline to support the further development of the field (Wittmayer et al. 2021). Policy analysis itself is a discipline 
that emerged in the mid-20th century to support and inform the decision-making process of public policy. For 
decades, policy analysts have been working on practical approaches, methods, and tools to deal with policy pro
blems, including so-called wicked problems: problems characterized by contestation and uncertainty (Rittel & 
Webber 1973; Wildavsky 1979; Thissen et al. 2013; Enserink et al. 2022).

In this article, we address the question of how the policy analysis discipline can be leveraged to support trans
formations, particularly navigating the contestation involved. We focus on Indonesia’s water allocation and 
rights system as an example. Section 2 describes the research methods, and Sections 3–5 present the results. 
We close the article with a final discussion.

2. METHODS

We addressed the research question by following a deductive reasoning approach, beginning with a review of the 
relevant literature, formulating an analytical framework, and testing its application in a real-world transform
ation case study. Our review of sustainability transformation scholarship drew from Western scientific 
literature, including socio-ecological transformations, sustainability transitions, and sustainability pathways the
ories, which have been influential in shaping sustainability transformation knowledge and theory (Patterson 
et al. 2017; Lam et al. 2020). In parallel, we reviewed the policy analysis literature, which embraced the 
ideals of deliberative democracy, participation, and collective action, which some have termed a new 

Water Policy Vol 00 No 0, 2

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026



development in public policy analysis (Thissen et al. 2013). By integrating insights from these two scientific 
fields, we formulated an analytical framework comprising a range of policy analysis activities designed to sup
port the sustainability transformation agenda, particularly in navigating the contestation across 
transformation approaches.

We then applied the framework to a case study of Indonesia’s water allocation and rights system, intending to 
illustrate its practical usefulness in supporting ongoing and future sustainability transformations. Accordingly, 
we examined what forms of contestation remain and what policy analysis activities have been undertaken to 
date. This approach also responds to calls for transformation research to move beyond theoretical debate and 
toward actively demonstrating and supporting transformations in practice (Wittmayer et al. 2021; Bentz et al. 
2022). The analysis of current contestations was primarily undertaken from the perspective of national and 
regional water management authorities, whom the first and second authors met and interviewed during a mis
sion between 15 and 24 May 2023. Meanwhile, the policy analysis activities that were undertaken were 
examined using secondary sources, including academic literature and policy documents published from the 
late 1990s (a period marked by the popularization of IWRM and the post-Suharto Reformasi) and onward, 
which remain relevant to the contemporary policy context. These secondary sources also helped us triangulate 
the analysis of primary data. A more detailed explanation of the case study’s analysis is provided in the sup
plementary material.

3. SUSTAINABILITY TRANSFORMATIONS AND POLICY ANALYSIS LITERATURE

3.1. Sustainability transformation approaches

Transformation scholars argue that contemporary societal change must be deep and radical, transcending exist
ing structures of power, knowledge, and institutions (Smith & Ely 2015; Chaffin et al. 2016). Such 
transformations require a fundamental shift in societal values and belief systems by prioritizing ecological sus
tainability and equitable development as the main principles. This entails rethinking how we as a society 
produce and consume, challenging the dominant paradigm of economic growth, and correcting global develop
ment relationships (Scoones et al. 2015; Gram-Hanssen et al. 2022). While we often approach change through 
incremental learning, adaptive, or deliberate processes, including a focus on the role of technology and inno
vations, these approaches have largely failed to redirect us from an unsustainable trajectory (Westley et al. 
2011; Scoones et al. 2015).

Establishing such radical transformations requires an integrative approach that combines distinct strategies 
(Werbeloff et al. 2016; Scoones et al. 2020). For example, the transformation of urban stormwater management 
in Australian cities has been driven by a combination of the cultural shift toward waterway protection, insti
tutional reforms including the implementation of Water Sensitive Urban Design policies, and innovative 
practices that integrate ecological and social functions into stormwater infrastructure (Werbeloff et al. 2016). 
Therefore, transformations must shift all elements and encompass social structures, institutional systems, and 
community actions.

First, transformations should have a structural component: They should shift the current societal structures – 
political, economic, and cultural systems – into prioritizing ecological sustainability and equitable development 
(Scoones et al. 2020). In this context, transformations must elevate alternative ideologies, such as decolonizing 
science and international development relationships, counter-capitalist economics models, and caring-based 
environmental governance frameworks, that can challenge the dominant unsustainable regime (Feola 2020; 
Zwarteveen et al. 2021; Gram-Hanssen et al. 2022). Such elevation can be pursued through deeper research, 
facilitating discourse and public debate, and mass social mobilization (Scoones et al. 2020). Historically, 
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ideological shifts have been observed to drive large-scale societal changes, such as the influence of Karl Marx’s 
alternative economic theories (Scoones et al. 2020).

Next, transformations should strategically steer systems toward sustainability goals using strategic interven
tions and institutional mechanisms (Werbeloff et al. 2016; Scoones et al. 2020). This type of approach, which 
can be called systemic transformation, involves mobilizing regulatory frameworks, economic instruments, and 
technological innovations to drive change at a systemic level (Scoones et al. 2020). This method has been the 
most extensively studied and follows a similar pattern to the transitions approach, which focuses on innovation, 
learning, and adaptability in shifting systems toward sustainability (Scoones et al. 2020; Patterson & Paterson 
2026).

Lastly, transformations can emerge from grassroots actions driven by individuals and communities (Werbeloff 
et al. 2016; Scoones et al. 2020). This enabling approach prioritizes public empowerment, encouraging bottom- 
up change through social innovation, local initiatives, and activist movements (Scoones et al. 2020). By fostering 
community-led transformations, it highlights the agency of citizens in shaping sustainable futures.

3.2. Contested nature of transformations

A transformation to sustainability takes place in a multi-actor environment (Köhler et al. 2019). Multi-actor 
refers to systems where multiple actors who hold diverse values, interests, and resources or power are involved. 
Therefore, no single actor can impose their preferred solution unilaterally (Enserink et al. 2022). Transform
ations impact actors unevenly, with some benefitting while others may incur losses (Patterson et al. 2017). 
Additionally, actors adopt different framings, such as temporal or spatial, that shape how they perceive and 
prioritize problems and solutions (Vreudenhil et al. 2010; Facer 2024). Temporal framing reflects the time hor
izon actors consider, while spatial framing defines the geographical scale of their concern (Vreudenhil et al. 
2010; Facer 2024). These are vital to sustainability, for instance, temporal framing influences how actors account 
for the rights of future generations (Wewerinke-Singh et al. 2023). Furthermore, the varying types and degrees of 
power among actors affect their ability to influence transformation outcomes (Avelino & Wittmayer 2016). 
Together, these factors make sustainability transformations an inherently contested process.

Contestations can be found in different kinds of transformations. Structural transformations, for example, are 
subject to contestation from competing sustainability narratives. No individual or group has complete knowl
edge, leading to the development of distinct ideologies that reflect their values and interests. Each of the 
narratives also provides internal logic, and they compete with one another (Leach et al. 2010). For example, 
some argue that sustainability transformations should establish a counter-capitalistic economic system (Feola 
2020), adopt decoloniality perspectives (Gram-Hanssen et al. 2022), or caring-based environmental governance 
(Zwarteveen et al. 2021). These newly emerging ideologies, however, challenge the dominant and existing struc
tures and power (Chaffin et al. 2016). Others argue that sustainability can and should be pursued within the 
existing structure, such as through market-based solutions, technological innovations, and command-and-con
trol interventions as viable pathways to achieving sustainability (Mol & Janicke 2009; Araral 2014).

Contestation is also evident within systemic transformations that employ strategic interventions to achieve sus
tainability goals. For example, environmental policies as strategic means often face resistance due to conflict 
with economic policies, the failure to communicate objectives to key stakeholders, or the lack of sufficient incen
tives for executive agencies (Howes et al. 2017). They also often received backlash or strong negative reactions 
from the public (Patterson 2023). The implementing organizations themselves can be trapped in institutional 
inertia or the tendency to resist change (Suhardiman 2014). This can be driven by risk aversion owing to uncer
tain outcomes, path dependency, or sunk cost fallacy (Olsonoski & Gianoli 2024). Moreover, systemic 
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transformations that require learning and experimentation can be resource-intensive and may pose barriers for 
lower-income contexts (Alaerts & Kaspersma 2022).

Lastly, enabling transformations led by people and communities is often highly contested. These contestations 
may escalate into social movements or environmental activism (Temper et al. 2018; Godinez Madrigal et al. 
2024). Communities may demand the redistribution of environmental resources or the sharing of environmental 
costs. For example, hydroelectric dams and battery technology are relevant aspects of the clean energy transition 
but constitute acute environmental impacts. Often, the environmental costs of these development projects focus
ing on renewable energy are borne by local communities residing in the impacted areas or downstream thereof 
(Rademaker et al. 2022). Therefore, such contestations are vital components of transformation (Temper et al. 
2018).

Contestations across transformation approaches will likely meet in a policy arena for resolution. The contesta
tions within structural transformations will determine the direction of sustainability policy (Machin 2015; 
Wijanto & Prathiwi Widyatmi 2020). In systemic transformations, contestation influences the success of 
policy implementation (Howes et al. 2017). In the enabling approach, it can manifest into demands for more 
acceptable and fairer policies (Temper et al. 2018; Medu̵gorac & Schuitema 2023). Patterson & Paterson 
(2026) describe transformations as processes involving prolonged policy battles and settlement events. The rel
evance of contestations to policy processes highlights the importance of policy studies for supporting the 
transformation agenda.

3.3. Policy analysis

Policy analytic studies began to emerge in the 1950s, mainly aimed at enhancing decision-making processes. 
Policy analysis has since developed a wide range of analytical methods to assist policy-making and improve 
the quality of policies (Walker 2000; Enserink et al. 2022). It has also evolved from an initial focus on rational 
or positivist perspectives, emphasizing the use of scientific models, economic quantifications, or behavioral psy
chology. Modern policy analysis acknowledges complex reality and combines the rationalist perspective with 
others, such as constructivism, which focuses on the construction processes of policies, and interpretivism to 
help examine the actors’ frame of thinking (Hermans & Thissen 2009). Interestingly, environmental issues 
are a focus of policy analytic studies (Yang et al. 2023). The intricate connection between natural and human 
systems has underscored the importance of examining social-ecological systems by applying diverse policy analy
sis methods (Slinger et al. 2022).

Policy analysis could contribute to the transformation agenda through action research — co-creating knowl
edge and policy recommendations with impacted communities — (Wittmayer et al. 2021) or by supporting the 
climate justice movement (Pollex 2024). However, policy analysis also recognizes how highly contested and 
unequal policy processes can be (Enserink et al. 2022; Cairney 2023). Public policies are developed using 
both rational information and information on emotional preferences (Enserink et al. 2022). Moreover, the 
policy process is dynamic. For instance, individuals or organizations form coalitions based on shared values 
or interests and compete for policy change (Sabatier 1988). This suggests that policy analysis could be valuable 
in supporting transformations, especially to help navigate the contestations involved.

With its diverse, yet rigorous development and use of methods, policy analysis is employed for multiple pur
poses, for example, to conduct independent research, to facilitate policy development processes, to design 
interventions, or even to provide strategic or political advice. Mayer et al. (2004, 2013) developed a hexagon 
model for policy analysis to structure the various roles, purposes, and activities associated with policy analysis. 
Their hexagon model distinguishes six archetypical policy analysis activities. The first, research and analyze, 
involves translating data into policy information using rational scientific methods. This activity does not 
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necessarily translate the results into a specific policy design or recommendation. The second, design and rec
ommend, focuses on applying the available knowledge to develop policy recommendations or to create a 
comprehensive policy design. The third, advise strategically, helps clients or problem owners with the most effec
tive strategy to achieve their goals or implement policies within a specific political constellation.

The next activity, clarify values and arguments, involves examining the values and arguments underpinning 
social and political debates. This process helps uncover the one-sided or limited nature of certain arguments 
or highlights blind spots, fostering a more robust and informed policy debate. The fifth activity, democratize, 
is not value-neutral but driven by an ethical objective. It seeks to address inequality by incorporating perspec
tives and opinions that are typically overlooked in policy-making and decision-making processes. Finally, the 
sixth activity, mediate, focuses on enhancing actors’ understanding of their position, creating space for nego
tiations, compromises, and ideally, seeking win–win options.

These six archetypes of policy analysis activities may hold significant potential to support sustainability trans
formations, particularly in navigating the contestation involved. For example, activities such as design and 
recommend, advise strategically, and mediate can help the enabling transformation approach, elevating the 
issues associated with grassroots contestation into the policy domain and hopefully contributing to a more equi
table system. We anticipate that all six types of activities could be integrated to support a more effective 
structural, systemic, and enabling approach to transformation.

4. ANALYTICAL FRAMEWORK OF POLICY ANALYSIS ACTIVITIES FOR CONTESTED 
TRANSFORMATIONS

Building on the literature review, we propose an analytical framework that illustrates how six archetypal policy 
analysis activities, when integrated, can support transformations in contested environments. First, we describe 
the relationship between contestations occurring within each type of transformation and how it can be related 
to the policy process. Second, we specify the focus of the six types of policy analysis activities that, when com
bined, have the potential to support each transformation approach. The proposed framework is presented in 
Table 1.

The framework aforementioned suggests that structural transformations are often contested through compet
ing narratives and may shape policy direction. In this context, integrated policy analysis activities should help 
shift societal values toward greater equity and sustainability. Similarly, systemic transformations may face con
testation during the implementation phase of transformation policies, where policy analysis can contribute to 
more effective execution. Finally, in the enabling approach, contestation arises from individuals and the commu
nity. Here, integrated policy analysis can empower the establishment of fairer and more equitable policies.

Policy analysis activities are often conducted in a fragmented manner to support specific (water) transform
ation goals. Our framework further aims to serve as a meta-level tool that hopefully can be used for 
evaluating or planning collective policy analysis efforts, enhancing their effectiveness in achieving a certain 
water transformation goal or set of goals.

5. ILLUSTRATIVE USE OF ANALYTICAL FRAMEWORK: SUPPORTING TRANSFORMATION OF 
INDONESIA’S WATER ALLOCATION AND RIGHTS SYSTEM

5.1. Case introduction

Over the last two centuries, Indonesia’s water governance and management regimes have undergone multiple 
changes. These changes were profoundly shaped by the nation’s political, economic, and cultural choices. 
From colonial influences to post-independence reforms, each phase in Indonesia’s history exerted influence 
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on water policies (Ruritan 2014; Pasandaran 2015). Today, sustainability transformations are still needed to 
address the persistent water challenges (Wijanto & Prathiwi Widyatmi 2020).

For example, water scarcity exists due to the uneven distribution of availability and demand, even though 
Indonesia has ample or even abundant fresh water in general (see Figure 1). The rainfall is concentrated 
during the wet season, leading to widespread flooding. Meanwhile, some regions suffer from drought during 
the dry season (Portal Informasi Indonesia 2024). Moreover, Java, which hosts almost 60% of the national popu
lation (or 150 million people), the economy, and the rice production, only has 6% of the water availability 
(Republic of Indonesia’s Law Number 59, 2025). Half the national households also resort to groundwater 
abstraction, with 20% connected to water supply systems, 4% relying on bottled water, and the remaining 
using alternative sources (Presidential Regulation No. 18, 2020).

Additionally, excessive groundwater abstractions have caused land subsidence in several Indonesian urban 
agglomerations, with Jakarta as the most well-known example (Republic of Indonesia’s Law Number 59, 
2025). Indonesia also has the largest tropical peatland in the world, covering 21 million hectares or 11% of 
the land area. Sadly, the loss of water due to drainage development has increasingly led to forest fires (Ramdani 
& Mustalahti 2023). The ongoing socio-economic development and climate change will place higher pressure on 

Table 1 | Analytical framework of policy analysis support for navigating contested transformations.

Structural transformation Systemic transformation Enabling transformation

Contestations and 
relation to the policy 
process

Sustainability ideologies are 
contested through different 
values and narratives which 
can shape policy directions.

The policy is used as a 
strategic means. 
Contestations may happen 
during implementation.

Contestation may upscale 
into social movement 
demand for fairer and 
more equitable policy.

Policy analysis activities

Research and analyze  
…

The structural foundation, 
including its historical 
processes

The problem in policy design 
and implementation

Community’s problem, actor 
networks, and the political 
window

Design and 
recommend …

The structural shift needed Policy improvement Sustainable and equitable 
solutions

Advise strategically … On how to establish a structural 
shift

The policy implementation On social innovation and 
movement

Clarify values and 
arguments …

Around sustainability, 
equitability, and similar 
societal values

Around policy priorities, 
solutions, and acceptance

Of the community and other 
groups

Democratize … Participation of different groups 
in society

Access to policy arenas and 
policy-making for different 
actors

People in the community’s 
transformative spaces

Mediate … Discourses among different 
groups in society

Policy debate and 
incoherency among policy 
actors and policy sectors

Community with other actor 
groups or within 
communities

Expected outcomes 
from supportive policy 
analysis for contested 
situations

A shift in ideologies that 
recognizes the value of 
equitability and sustainability 
next to dominant economic 
development values

Effective transformative 
(water) policy reforms

Empowered individuals and 
communities for 
sustainability initiatives
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water resources, and it is projected that the current situation will not be sustainable in the long run (Hatmoko 
et al. 2019).

5.2. Contested transformations of water allocation and rights system

Water allocation refers to the combination of policies, mechanisms, and instruments that regulate who can 
abstract water from a shared resource, how much and when it may be used, and how it is returned (OECD 
2015). A water right is a formal or informal entitlement to withdraw water under specified terms and conditions 
(Bird et al. 2009). The regime of water allocation and rights is strongly related to how water is valued in society 
(OECD 2015). Ideally, it should be adaptive when pressure on the resource intensifies, new scientific under
standing emerges, or societal preferences shift. However, it often remains highly path-dependent, making 
transformations challenging (OECD 2015; Grafton et al. 2017).

The three approaches to transformations can also be used to identify some of the typical contestations that 
exist in relation to water allocation reforms. From a structural transformation lens, water allocation and 
rights scholars have emphasized three complementary societal values: water as a public good and a human 
right (Gleick 1998), water as an economic good (Rogers et al. 1998), and water as part of nature (Falkenmark 
& Rockström 2004). Although these values are not necessarily conflicting in theory, practice, and policy dialo
gues, they are often at the root of contestations within structural transformations. From a systemic 
transformation lens, similar contestations can be identified in relation to water allocation management and 
delivery systems. Some groups emphasize the role of government regulations and permits in water allocation sys
tems (Bosch et al. 2021), others focus on market mechanisms and economic incentives (Rodgers & Hellegers 
2005), and a third group stresses the importance of informal platforms and negotiated approaches for water allo
cation (Vos et al. 2020). The appropriate form of decentralization is also often contested, even if the principle is 
widely acknowledged (Dinar et al. 2007). Finally, from an enabling transformations lens, contestations arise 
among groups in society over the roles and positions of vested interests and historic water users vis-à-vis histori
cally marginalized groups and new emerging water users (Tatar et al. 2022).

Fig. 1 | Water use index across Indonesian river basins.
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5.3. Results of applying the analytical framework

5.3.1. Structural transformations

5.3.1.1. The observed contestations. Our observations indicate that Indonesian water allocation arrangements 
exhibit a strong preference toward valuing water from a social perspective, especially by considering water as a 
public good that should be managed fully by the government. It is argued that water is essential for daily life and 
is considered a fundamental human right (Meeting 5,14). Water is seen as given by God and holds deep religious 
significance (Meeting 2). Additionally, water plays a crucial role in food security, particularly in irrigating rice 
paddies, the country’s staple crop. Water should be freely accessible to the public and subsistence farmers 
(Meeting 5,8,9). As mandated by the constitution, the government should bear full responsibility for 
managing water and ensuring it is never commercialized (Meeting 5).

This strong social value is reflected in Indonesia’s current water law. The Republic of Indonesia’s Law Number 
17 (2019) stipulates that water is allocated based on a fixed priority order. The highest priority is given to 
environmental flow and domestic consumption, followed by irrigation for smallholder farmers, and then the 
public water supply system. Only after these needs are met, can water be allocated to commercial users following 
a permit and licensing mechanism (Meeting 4). Additionally, the government may impose a water management 
service fee, from which domestic users and smallholder farmers are exempted. Currently, 80% of water use in 
Indonesia is for irrigation purposes (Indonesian Ministry of Public Works 2024). The government also allocates 
water based on their cropping calendar, which typically guides farmers to plant rice paddy and alternative grains 
to ensure food security (Meeting 9,12).

Today, some actors in Indonesia continue to urge for a shift in the value assigned to water by society. These 
actors argue that many Indonesians still view water as abundant, and this mindset needs to change (Meeting 14). 
They point out that low tariffs for clean water result in wasteful consumption. It is also difficult to recover the 
investment cost. Furthermore, participatory management, including private sector involvement, may help accel
erate water sector development (Meeting 6,8). Another major concern is groundwater, which remains largely 
unregulated in Indonesia. Its use is rarely monitored, and few or no tariffs are imposed, leading to the depletion 
of reserves (Meeting 6,13). However, limiting access to groundwater in the absence of a reliable alternative water 
service may jeopardize economic activities and water security for urban users.

Several policy actors also suggested that sustainability is a crucial aspect of water allocation. For example, they 
recognize that political ambitions for economic growth are rarely linked to water availability (Meeting 1). Exces
sive groundwater abstraction has significantly impacted sustainable development, particularly in urban areas, 
and contributed to land subsidence (Meeting 2,14). Additionally, the widespread consumption of bottled 
water has led to environmental problems, such as plastic pollution (Meeting 2). However, we note that the 
role of water in maintaining ecosystem services and biodiversity is rarely discussed. The only relevant statement 
is that the government keeps the maintenance flow of the rivers before allocating water (Meeting 4).

5.3.1.2. Policy analysis activities. Policy analysis research and analyze activities have likely contributed to a 
better understanding of why the current political preference exists in Indonesia. Ruritan (2014) and 
Pasandaran (2015) analyzed the water values well into the colonial government era. To reduce widespread 
famine and casualties due to enforced plantation policy, the colonial government’s Ethische Politiek 
introduced government-led and large-scale irrigation infrastructure. When Indonesia gained independence in 
1945, the founding leaders further embraced this ideology, as written in the constitution, that ‘the land, the 
waters, and the natural resources within shall be under the powers of the state and shall be used to the 
greatest benefit of the people’.
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Internationally, the 1992 Dublin statement helped shape the understanding that water is a scarce resource 
with economic value for its competing users and initiated the shift from government-led toward more participa
tory or egalitarian governance (Ruritan 2014). A reform effort was established to align with an improved 
understanding. Policy analysis activities may have contributed by assessing the possible benefit of recognizing 
water’s economic value. For example, Rodgers & Hellegers’ (2005) design and recommend activities collected 
various research data to come to a recommendation that combining water rights and trading mechanisms in 
the irrigation system can enhance water efficiency, allowing reallocation to other sectors, without significantly 
compromising farm incomes.

Policy analysis has also provided deeper insight into the present water values in Indonesian society. Clarify 
value and arguments activities, such as those by Valette (2024) and Wijanto & Prathiwi Widyatmi (2020), high
light the coexistence of different water values and the contestations involved. Contestations have occurred 
between the civic group advocating water as a public good and the proponents of the economic good paradigm. 
The contestations mainly revolve around private sector involvement, in which the civic groups argue that com
mercialization of water poses significant risks to human rights. Interestingly, both studies noted that the value of 
water for environmental sustainability is absent in the contestations.

Finally, based on our analytical framework and not on the collected data, we expect that policy analysis activi
ties could lead to enhanced consideration of sustainability and equitability aspects by society, that is, a 
transformation of the societal values around water, in Indonesia. For example, policy analysis through research 
and analyze or mediate activities can help in formulating economic development models that are integrated with 
water sustainability. Policy analysis can also mediate the dialogue between the social and economic perspectives. 
Lastly, policy analysis activities can help ensure a more balanced perspective in water discussions, or democra
tizing, by including the value of water for the ecosystem and biodiversity, which is currently overlooked in the 
discourse.

5.3.2. Systemic transformations

5.3.2.1. The observed contestations. Indonesia’s political preference has placed primary responsibility for water 
system management in the hands of the government, which serves as both the main developer and regulator. The 
government constructs reservoirs and irrigation infrastructures to ensure water access for the people (Meeting 
5,8). They also manage 229 dams and oversee 9.1 million hectares of irrigation systems (Indonesian Ministry 
of Public Works 2024). Additionally, the government manages water allocation across the country through 
the river basin organizations that oversee 131 river basin zones (Presidential Decree 12, 2012). In some river 
basins, state-owned enterprises, namely PJT, assist in water allocation operations and infrastructure 
maintenance. In return, they received water management service fees from hydropower generation and 
commercial users (PJT1, accessed 2025).

The water allocation operations start with river basin organizations formulating allocation plans annually. 
Water users are invited to the multi-stakeholders’ ‘TKPSDA’ meeting to submit their projected demand. Allo
cation plans are made by considering the projected water availability and the users’ priority ranking (Meeting 
8,11). However, we observed that significant challenges persist, particularly with the capacity to implement 
this allocation policy effectively. For example, the government fiscal constraints for the operation and mainten
ance of infrastructure have led to suboptimal water delivery performance (Meeting 5,12). Resources for 
monitoring compliance and measuring water usage are also very limited (Meetings 1,5,6,10,11,15). On the 
ground, issues such as illegal water use, over-abstraction beyond permitted limits, and difficulties in enforcing 
the law further complicate the implementation effort (Meeting 6,9,10,14). Moreover, the water users’ platform 
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is not yet fully effective and operational (Meeting 4,14). Currently, only 14% of the national-level river basin 
organizations are considered to have the capacity to oversee allocation plans effectively (Meeting 4).

Water allocation management also often overlaps with other sectors (5,11,14,15). For example, groundwater 
management falls under the jurisdiction of the Ministry of Energy and Mineral Resources, while surface water is 
managed by the Ministry of Public Works. Currently, there is no joint use and integrated allocation plan between 
these two organizations (Meeting 5). In another example, the agriculture sector remains focused on productivity 
and rural livelihoods, and sometimes takes conflicting actions. Pumps were distributed to farmers during the dry 
season to allow water extraction from the groundwater, irrigation channels, or nearby rivers (Meeting 10,12). 
These and other challenges suggest that perhaps the current policies are not in the most appropriate form to 
be able to implement them effectively.

5.3.2.2. Policy analysis activities. Improving Indonesia’s water allocation governance has been a key focus of 
various policy analysis activities. For example, a research and analyze study conducted by FAO has improved the 
understanding of water allocation and rights policy practice in the local context. The study found that water 
allocation was practiced differently across two research locations in Java and Kalimantan. They suggest that 
the national framework neither adequately accommodated these geographical differences nor was fully 
implemented accordingly (AlAfghani et al. 2024). FAO also supports the Indonesian government with a 
multidisciplinary task team, advising them strategically by developing a water accounting roadmap and 
helping mediate between government sectors to improve policy coherence (GWP SEA 2023; WSI 2024).

In another example, research and analyze activities have helped identify the possible cause of the lack of gov
ernment capacity in operating water systems. ADB (2016) suggests this includes the absence of independent and 
direct funding for the operation of the government’s river basin organizations. The study also suggests that state- 
owned water service enterprises (PJT) demonstrate superior performance, partly due to their ability to collect 
revenue from commercial users, and their correspondingly lower dependence on fluctuating government bud
gets and shifting political priorities.

Policy analysis has also played an essential role in the process of irrigation management reform or manage
ment transfer (Alaerts 2020). This reform aimed to transfer and share some of the responsibilities from the 
government to the farmers. Policy analysis activities played an essential role, especially in the design phase 
between 1999 and 2004, where mediate activities structured the dialogue and knowledge exchange between 
multi-sectoral task forces and experts (Nugroho 2001; Alaerts 2020) and design and recommend activities 
helped the drafting of national-level regulations and operational instructions (Nugroho 2001; Alaerts 2020).

In addition to observed policy analysis activities, we also indicate that policy analysis can potentially support 
systemic transformations further by clarifying the value and arguments of the policy actors, particularly in iden
tifying opportunities for negotiation and policy improvement. Additionally, policy analysis activities can 
continue to play the role of designing and recommending or advising strategically on issues such as joint ground
water and surface water allocation or strengthening institutional capacity. Furthermore, policy analysis can 
contribute to democratizing policy improvement, ensuring that it accommodates a diverse geographical land
scape, given the country’s vast size.

5.3.3. Enabling transformations

5.3.3.1. The observed contestations. The Indonesian government invests through various policies to empower 
water users, most notably the farmers, in the water allocation and rights system. For example, water user 
associations are established to enhance farmers’ agency and participation in irrigation management. This 
considers that most farmers operate on a small scale, with 60% owning land of less than 0.5 hectares in size 
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(Indonesian Ministry of Agriculture 2022). The government also provides a cropping calendar to guide farmers 
on which crops to plant and then allocates water accordingly. Typically, they guide farmers to plant rice paddy 
and water-efficient grains like maize or mung beans during the dry season (Meeting 7,8). Additionally, the 
government is investing in climate-smart agriculture, which includes hydro-meteorological information 
systems development and farmers’ training programs (Meeting 8).

However, our discussions revealed that during the dry season, farmers often deviate from the cropping calen
dar. They prefer to plant rice paddy during the dry season, which offers higher market prices but is also more 
water extensive. Farmers will negotiate the water use and apply rotating irrigation schedules among themselves. 
Sometimes, this also leads to water conflicts between farmers (Meeting 8,10,12). However, there is no clear 
formal institutional mechanism when there is a conflict involving water users at the same hierarchical level. 
This is also the case when disputes arise between commercial water users (AlAfghani 2023). Moreover, farmers 
tend to resist adopting water-efficient technologies. Innovations such as information systems for water and crop 
management, as well as water-efficient rice farming, have been developed but are perceived as difficult (Meeting 
9,15).

Contestations in Indonesia not only involve farmers or the agricultural sector but also include broader sectors. 
Literature suggests that Indonesia demonstrated a strong grassroots movement, which was driven mainly by the 
issue of domestic water supply, and in which civil coalitions successfully annulled the 2004 water law (Wijanto 
& Prathiwi Widyatmi 2020; Koeswahyono et al. 2022). They complained that the law accommodated private 
sector involvement and did not align with the values of the constitution. Furthermore, they contended that 
such ‘privatization’ led to the commercialization of water, posing the risks of abusing human rights access to 
water, development discrimination, and enhancing various conflicts between corporations and local commu
nities (Testing of Law Number 7 Year 2004 2013).

5.3.3.2. Policy analysis activities. Policy analysis activities have provided valuable support in enabling 
transformations that comprised contestation. For example, Suhardiman & Giordano (2014) conducted 
research and analyze activities and suggested that irrigation field staff are crucial actors in the irrigation 
system. These street-level bureaucrats serve as the frontline in water distribution and often navigate 
complexities between policy directives and local realities. They urged the involvement of this actor in the 
policy-making arena. Policy analysis also clarified that water conflicts arise not only from competing uses for 
economic purposes but also from efforts to prevent fires in peatland regions. Ramdani & Purnomo (2022)
clarified values and arguments among actors in a peatland region, and they highlighted ambiguity in the 
allocation mechanism. The communities believed the timber companies withheld water during the dry 
season, while the company argued that they had followed the regulation that instructs them to keep the 
peatland water table high.

Policy analysis may also have enabled a contestation-based social movement. Wijanto & Prathiwi Widyatmi 
(2020) advised a civil coalition strategically that opposing private involvement in piped water infrastructure 
was not fully aligned with the real challenges. Instead, they suggested that movements should prioritize more 
pressing concerns, such as pro-poor development and ecosystem sustainability. This argument is further sup
ported by Bakker et al. (2008), who suggest that the failure to provide a clean water supply to low-income 
areas is not only the impact of private sector involvement but also a more complex issue. Additionally, GGGI 
(2019) contributed to addressing this issue by mediating dialogue between affected communities and policy- 
makers, aiming not only to have their voices heard but also to ensure that decision-makers understand their 
struggle first-hand.
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Going forward, other policy analysis activities could also support enabling transformations, for instance, by 
clarifying values and arguments of communities regarding their understanding of sustainable water allocation 
and the rights system. Policy analysis can also conduct collaborative research and analyze or design and rec
ommend activities with community and civil coalitions. These efforts can focus on pressing and strategic 
issues, such as sustainable farming, ecosystem protection, or pro-poor development. Moreover, policy analysis 
can also advise strategically to help bring the perspectives of the communities or coalitions into the policy arena.

5.3.4. Summary

Indonesia’s water allocation and rights system’s transformation to sustainability is likely to encounter various 
forms of contestation. However, policy analysis activities have played a role in addressing these challenges 
and can continue to facilitate further progress. Table 2 summarizes our case study results on observed key con
testations, and indicates both the observed and unobserved (potential) role of policy analysis in supporting the 
different transformations.

6. DISCUSSION

This article has addressed the question: How can policy analysis facilitate contested transformations in water 
governance? Our literature review suggests that transformations can be approached in different ways, with 
the three lenses by Scoones et al. (2020) offering a useful distinction, namely: structural transformation, 
which aims to reshape the political, economic, and cultural foundation of society; systemic transformation, 
which deliberately steers change through strategic interventions; and enabling transformation, which empha
sizes grassroots initiatives and community actions. However, all these approaches can face contestations, 
whether in the form of debates over sustainability narratives, challenges in transformation policy implemen
tations, or grassroots conflicts that may escalate into resistance or social movements.

These contestations often culminate in the policy arena, where resolutions are sought. As Patterson & Pater
son (2026) suggest, transformations can be seen as a series of policy battles and settlements. The discipline of 
policy analysis has recognized that the policy arena is typically contested, and in the past decades, it has devel
oped methods to support complex public policy processes. Building on this knowledge and the hexagon model 
for policy analysis (Mayer et al. 2004, 2013), we propose a framework suggesting that policy analysis activities 
can help navigate contestations across different transformation approaches. This framework can also serve as a 
meta-level evaluation or planning tool for collective policy analysis efforts, to help achieve more effective trans
formation outputs.

We applied the framework to the case of Indonesia’s water allocation and rights system, allowing us to assess 
its use in practice. It supported integrated analysis of the contestations involved – an approach that is rarely 
found in other literature related to this case study. The transformation of the water allocation and rights 
system in Indonesia is likely to be contested across multiple dimensions, including conflicting views of 
water’s value, the use and suitability of diverse institutional mechanisms, and via community actions on the 
ground. Through this analysis, we also identified policy analysis activities that have contributed and can contrib
ute to facilitating further sustainability transformations.

The use of the proposed framework also revealed that the observed policy analysis activities are mostly located 
in the top half of the hexagon (Mayer et al. 2004, 2013), where the more traditional (and less interactive and 
participatory) policy analysis activities are located. Fewer activities related to democratize policy analysis activi
ties and enabling transformation approaches were observed. In the future, this type of policy analysis activity 
could be employed to complement existing activities and draw in new participants, supporting them in 
making their voices heard in discussions on transformations of water allocations.
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Table 2 | Policy analysis support to Indonesia’s water allocation and right system transformation.

Structural transformation Systemic transformation Enabling transformation

Contestations: for water 
allocation policy (in 
general) and 
manifestations in the 
case of Indonesia

How to combine desires for 
water as a human right, an 
economic good, or as 
belonging to nature? 
Water is primarily perceived 
as a public good for social 
purposes. Efforts to 
incorporate neo-liberal 
economic principles have 
been thwarted but remain to 
exist. Discussions on 
environmental 
sustainability are only 
limited.

What is the best way to manage 
sustainable water allocations? 
For instance, which mix of 
government regulation, 
economic mechanisms, and 
user platforms, or which level 
of decentralization? 
The government holds 
significant responsibility for 
the water allocation system. 
Yet, challenges arise in 
implementation capacity and 
coordination with other 
sectors.

How can marginalized 
groups and emerging 
water use(r)s become 
agents for improved water 
allocation? 
Farmers may not comply 
with the policy and resist 
adopting technology. 
Conflicts among water 
users exist and there is no 
formal resolution 
mechanism. Civil activism 
against water 
privatization has led to 
the annulment of previous 
water law.

Policy analysis activities (observed and unobserved potential)

Research and analyze  
…

Helped to understand the 
historical trajectory of the 
current dominant value.

Have informed the challenges 
in implementation, including 
the institutional problems.

Informed the importance of 
irrigation field staff.

Design and 
recommend …

Informed the potential benefit 
of using economic 
instruments in water 
allocation.

Have supported the early phase 
of irrigation management 
transfer.

Has potential if undertaken 
with communities or 
grassroots coalitions at 
center.

Advise strategically … Has potential if undertaken 
for coalition with specific 
stance in mind.

Was given through water 
accounting roadmap 
development.

Was given to civil coalitions, 
to address more strategic 
issues.

Clarify values and 
arguments …

Highlighted the coexistence of 
different water values and 
the lack of environmental 
sustainability perspectives.

Has potential to find room for 
policy negotiation and 
include perspectives on 
implementation realities.

Potentially bring 
perspectives of unheard 
and marginalized groups 
about sustainable water 
allocation and rights 
systems to the fore.

Democratize … Has potential to add the 
recognition of water for 
ecosystem sustainability and 
biodiversity and achieve a 
more balanced perspective.

Is a potential policy 
improvement in 
accommodating diverse 
geographical landscapes.

Has potential to inform 
marginalized groups 
about water allocation 
practices and connect 
them with (local) policy- 
makers.

Mediate … Has potential to highlight 
dependencies and find 
common ground between 
civic, economist, and 
environmentalists.

Activities assisted in multi- 
sectoral coordination.

Has potential to mediate 
within communities/local 
user groups or between 
emergent and vested 
interests.
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This finding may reflect that current water allocation policy debates are mostly held with experts, bureaucrats, 
and policy-makers in national and regional government and semi-public agencies. This does not seem to be 
unique for Indonesia. In many countries, water allocation issues, and possibly water management issues more 
broadly, are discussed by water experts, often located in government organizations and water research institutes. 
At the same time, there may be valid reasons why such activities are less visible in transformation processes of 
water allocation policies, perhaps because they are not easy to implement, do not receive recognition in compari
son to the dominant sources feeding and capturing the debates on these issues.

Our single case analysis is also based on a limited set of interviews and documents. Indeed, our understanding 
of contestation across transformation approaches is based on interviews with actors mainly from water manage
ment authorities. Ideally, the perspectives of all involved actors should be included, such as those from civil 
society organizations and at the field level. Nevertheless, the pattern observed in our case does seem to hold 
face validity, particularly in highlighting contestations across transformation approaches, and the role and 
underused potential of policy analysis.

Although our analytical framework for policy analysis of contested transformations may seem to label every
thing as policy analysis and as (potentially) transformative, this terminology may not be used in practice for the 
activities that we cover in our framework. The point of this research is not to ‘capture’ everything as policy analy
sis or as transformative, nor to identify all other related terms, but rather to enable experts who recognize 
themselves as working as policy analysts or in transformations to use their experience and expertise to 
engage with new types of activities, and for transformation scholars to be able to access the expertise available 
within the policy analysis domain, and closely related domains such as planning, evaluation, strategic impact 
assessment, and decision-making under uncertainty.

Looking ahead, we invite fellow scholars to critically assess and refine our thinking. For example, the analyti
cal framework could benefit from application to another case of sustainability transformations and from a 
research approach that investigates whether policy analysis activities genuinely contribute to transformational 
changes. Moreover, further real-world testing of this framework – by actively conducting policy analysis in con
tested transformation scenarios – can also help to further refine and strengthen its practical relevance and 
robustness.

ACKNOWLEDGEMENTS

The authors acknowledge Dr Guy Alaerts, Dr Jonatan Madrigal, Dr Irfan Saleh, and the officers of the Directo
rate of Water Resources, Indonesian Ministry of National Development Planning, for their cooperation during 
the field mission and permission to use the collected data. The authors would also like to thank the meeting par
ticipants. The authors express our sincere appreciation to the reviewers for their valuable and constructive 
feedback on this manuscript. This work is made possible by the LPDP scholarship for A.R. Taufani’s doctoral 
study. The contribution of the Netherlands Ministry of Infrastructure and Water through the Water Allocation 
and Rights Project under contract with IHE Delft project number 111078 in funding the fieldwork and data col
lection for the case study is acknowledged. J.H. Slinger and L.M. Hermans acknowledge support from the Multi- 
actor Systems Research project of the Delft University of Technology.

DATA AVAILABILITY STATEMENT

All relevant data are included in the paper or its Supplementary Information.

CONFLICT OF INTEREST

The authors declare there is no conflict.

Water Policy Vol 00 No 0, 15

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026



REFERENCES

ADB (2016) River Basin Management Planning in Indonesia: Policy and Practice. Mandaluyong City, Philippines: Asian 
Development Bank. https://www.adb.org/sites/default/files/publication/185758/river-basin-mgt-ino.pdf.

Alaerts, G. J. (2020) Adaptive policy implementation: process and impact of Indonesia’s national irrigation reform 1999–2018, 
World Development, 129, 104880. https:/doi.org/10.1016/j.worlddev.2020.104880.

Alaerts, G. J. & Kaspersma, J. M. (2022) Facing global transitions in water management: advances in knowledge and capacity 
development and towards adaptive approaches, Water Policy, 24 (5), 685–707. https://doi.org/10.2166/wp.2022.301.

AlAfghani, M. M. (2023) Strengths and limitations of the Indonesian Constitutional Court’s ‘6 Basic Principles’ in resolving 
water conflicts, Constitutional Review, 9 (1), 179–220. https://doi.org/10.31078/consrev916.

AlAfghani, M. M., Chính, L. V. & Hodgson, S. (2024) Water tenure in the Asia Pacific region: water tenure scoping studies in 
Indonesia and Viet Nam. In: Hodgson, S., Gillet, V., Espinosa Flor, S., Ramirez Fionda, S., Kiersch, B. & Vallée, D. (eds) 
Water Tenure Perspectives – Proceedings of the Water Tenure Mondays Webinar Series, Rome: FAO. https://doi.org/ 
10.4060/cd2941en.

Araral, E. (2014) Ostrom, Hardin and the commons: a critical appreciation and a revisionist view, Environmental Science & 
Policy, 36, 11–23. https://doi.org/10.1016/j.envsci.2013.07.011.

Avelino, F. & Wittmayer, J. M. (2016) Shifting power relations in sustainability transitions: a multi-actor perspective, Journal of 
Environmental Policy & Planning, 18 (5), 628–649. https://doi.org/10.1080/1523908X.2015.1112259.

Bakker, K., Kooy, M., Shofiani, N. E. & Martijn, E. -J. (2008) Governance failure: rethinking the institutional dimensions of 
urban water supply to poor households, World Development, 36 (10), 1891–1915. https:/doi.org/10.1016/j.worlddev. 
2007.09.015.

Bentz, J., O’Brien, K. & Scoville-Simonds, M. (2022) Beyond ‘blah blah blah’: exploring the ‘how’ of transformation, 
Sustainability Science, 17 (2), 497–506. https://doi.org/10.1007/s11625-022-01123-0.

Bird, J., Arriens, W. L. & Custodio, D. V. (2009) Water Rights and Water Allocation: Issues and Challenges for Asia. 
Mandaluyong City, Philippines: Asian Development Bank. https://www.adb.org/sites/default/files/publication/28482/ 
water-rights.pdf.

Bosch, H. J., Gupta, J. & Verrest, H. (2021) A water property right inventory of 60 countries, Review of European, Comparative 
& International Environmental Law, 30 (2), 263–274. https:/doi.org/10.1111/reel.12397.

Bowman, B. M., Abbott-Donnelly, I., Barsoum, J. -F., Williams, P., Hunt, D. V. L. & Rogers, C. D. F. (2023) The water pivot: 
transforming unsustainable consumption to valuing water as a resource for life [Hypothesis and Theory], Frontiers in 
Sustainability, 4, 1177574.. https://doi.org/10.3389/frsus.2023.1177574.

Cairney, P. (2023) The politics of policy analysis: theoretical insights on real world problems, Journal of European Public 
Policy, 30 (9), 1820–1838. https://doi.org/10.1080/13501763.2023.2221282.

Chaffin, B. C., Garmestani, A. S., Gunderson, L. H., Benson, M. H., Angeler, D. G., Arnold, C. A., Cosens, B., Craig, R. K., Ruhl, 
J. B. & Allen, C. R. (2016) Transformative environmental governance, Annual Review of Environment and Resources, 41, 
399–423. https:/doi.org/10.1146/annurev-environ-110615-085817.

Dinar, A., Kemper, K., Blomquist, W. & Kurukulasuriya, P. (2007) Whitewater: decentralization of river basin water resource 
management, Journal of Policy Modeling, 29 (6), 851–867. https:/doi.org/10.1016/j.jpolmod.2007.06.013.

Enserink, B., Bots, P. W. G., van Daalen, C., Hermans, L. M., Kortmann, L. J., Koppenjan, J., Kwakkel, J. H., Ruijgh-van der 
Ploeg, M. P. M., Slinger, J. & Thissen, W. A. H. (2022) Policy Analysis of Multi-Actor Systems, 2nd edn. Delft: TU Delft 
OPEN. https:/doi.org/10.5074/T.2022.004.

Facer, K. (2024) Educating the temporal imagination: teaching time for justice in a warming world, Educational Philosophy 
and Theory, 56 (13), 1289–1302. https://doi.org/10.1080/00131857.2024.2378086.

Falkenmark, M. & Rockström, J. (2004) Balancing water for humans and nature: the new approach in ecohydrology. London: 
Routledge. https://doi.org/10.4324/9781849770521.

Feola, G. (2020) Capitalism in sustainability transitions research: time for a critical turn?, Environmental Innovation and 
Societal Transitions, 35, 241–250. https://doi.org/10.1016/j.eist.2019.02.005.

GGGI (2019) Empathetic Leadership Training: Clean Water Crisis in Jakarta. Available at: https://gggi.org/empathetic- 
leadership-training-clean-water-crisis-in-jakarta/ [Accessed 17 February 2025].

Gleick, P. H. (1998) The human right to water, Water Policy, 1 (5), 487–503. https:/doi.org/10.1016/S1366-7017(99)00008-2.

Water Policy Vol 00 No 0, 16

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026

https://www.adb.org/sites/default/files/publication/185758/river-basin-mgt-ino.pdf
http://dx.doi.org/10.1016/j.worlddev.2020.104880
http://dx.doi.org/10.2166/wp.2022.301
http://dx.doi.org/10.2166/wp.2022.301
http://dx.doi.org/10.31078/consrev916
http://dx.doi.org/10.31078/consrev916
http://dx.doi.org/10.1016/j.envsci.2013.07.011
http://dx.doi.org/10.1080/1523908X.2015.1112259
http://dx.doi.org/10.1016/j.worlddev.2007.09.015
http://dx.doi.org/10.1016/j.worlddev.2007.09.015
http://dx.doi.org/10.1007/s11625-022-01123-0
https://www.adb.org/sites/default/files/publication/28482/water-rights.pdf
https://www.adb.org/sites/default/files/publication/28482/water-rights.pdf
http://dx.doi.org/10.1111/reel.12397
http://dx.doi.org/10.3389/frsus.2023.1177574
http://dx.doi.org/10.3389/frsus.2023.1177574
http://dx.doi.org/10.1080/13501763.2023.2221282
http://dx.doi.org/10.1146/annurev-environ-110615-085817
http://dx.doi.org/10.1016/j.jpolmod.2007.06.013
http://dx.doi.org/10.1016/j.jpolmod.2007.06.013
http://dx.doi.org/10.1080/00131857.2024.2378086
http://dx.doi.org/10.1016/j.eist.2019.02.005
https://gggi.org/empathetic-leadership-training-clean-water-crisis-in-jakarta/
https://gggi.org/empathetic-leadership-training-clean-water-crisis-in-jakarta/
http://dx.doi.org/10.1016/S1366-7017(99)00008-2


Godinez Madrigal, J., Van Cauwenbergh, N., Ochoa-Garcia, H. & van der Zaag, P. (2024) Can grassroots movements in water 
conflicts drive socio-technical transitions in water management systems?, Environmental Innovation and Societal 
Transitions, 51, 100837. https:/doi.org/10.1016/j.eist.2024.100837.

Grafton, R., Garrick, D. & Horne, J. (2017) Water Misallocation: Governance Challenges and Responses. Washington, DC: 
World Bank.

Gram-Hanssen, I., Schafenacker, N. & Bentz, J. (2022) Decolonizing transformations through ‘right relations’, Sustainability 
Science, 17 (2), 673–685. https://doi.org/10.1007/s11625-021-00960-9.

GWP SEA (2023) Water Scarcity Program in Indonesia is Officially Launched. Available at: https://www.gwp.org/en/GWP- 
South-East-Asia/WE-ACT/keep-updated/News-and-Activities/2023/water-scarcity-program-in-indonesia-is-officially- 
launched/ [Accessed 17 February 2025].

Hatmoko, W., Asyantina, T., Firmansyah, R., Levina, Syahidah, M., Utami, N. A. & Primadita, B. D. (2019) Teknologi Indeks 
Ketahanan Air Pada Wilayah Sungai [Technology of Water Security Index on River Basins]. Jakarta: Ministry of Public 
Works and Housings.

Hellegers, P. & Leflaive, X. (2015) Water allocation reform: what makes it so difficult?, Water International, 40 (2), 273–285. 
https://doi.org/10.1080/02508060.2015.1008266.

Hermans, L. M. & Thissen, W. A. H. (2009) Actor analysis methods and their use for public policy analysts, European Journal 
of Operational Research, 196 (2), 808–818. https:/doi.org/10.1016/j.ejor.2008.03.040.

Howes, M., Wortley, L., Potts, R., Dedekorkut-Howes, A., Serrao-Neumann, S., Davidson, J., Smith, T. & Nunn, P. (2017) 
Environmental sustainability: a case of policy implementation failure?, Sustainability, 9 (2), 165. https://www.mdpi.com/ 
2071-1050/9/2/165.

Indonesian Ministry of Agriculture (2022) Roadmap Pembangunan Sarana Prasarana Pertanian: Menuju Pertanian Maju, 
Mandiri, dan Modern [Roadmap of Agricultural Infrastructure and Facilities Development: Toward Advance, 
Empowered, and Modern Agriculture]. Jakarta: A. I. M. Press. https://psp.pertanian.go.id/storage/1443/eBook_Buku– 
Road-Map-PSP-Maret-2023.pdf.

Indonesian Ministry of Public Works (2012) Neraca Ketersediaan Dan Kebutuhan Air Pada Wilayah Sungai Di Indonesia 
[Water Availability and Demand Balance Accross Indonesian River Basins]. Jakarta: Kementerian PUPR. https:// 
simantu.pu.go.id/personal/img-post/197810272006041002/post/20210312095728__F__Buku_neraca_air.pdf.

Indonesian Ministry of Public Works (2024) Modernisasi Irigasi dan Upaya Menjaga Ketahanan Pangan [Irrigation 
Modernization and the Safeguarding of Food Security]. Jakarta: Kementerian PUPR. https://sda.pu.go.id/assets/uploads/ 
files/Booklet%20Air%20Untuk%20Negeri%20edisi%201%202024.pdf.

Koeswahyono, I., Anggoro, S. A. & Dahlan, M. (2022) Old wine in a new bottle: neoliberalism and water resources law 2019 in 
Indonesia, Journal of Southeast Asian Human Rights, 6 (1), 26–54. https://doi.org/10.19184/jseahr.v6i1.29084.

Köhler, J., Geels, F. W., Kern, F., Markard, J., Onsongo, E., Wieczorek, A., Alkemade, F., Avelino, F., Bergek, A., Boons, F., 
Fünfschilling, L., Hess, D., Holtz, G., Hyysalo, S., Jenkins, K., Kivimaa, P., Martiskainen, M., McMeekin, A., Mühlemeier, 
M. S., Nykvist, B., Pel, B., Raven, R., Rohracher, H., Sandén, B., Schot, J., Sovacool, B., Turnheim, B., Welch, D. & Wells, 
P. (2019) An agenda for sustainability transitions research: state of the art and future directions, Environmental 
Innovation and Societal Transitions, 31, 1–32. https:/doi.org/10.1016/j.eist.2019.01.004.

Lam, D., Hinz, E., Lang, D., Tengö, M., von Wehrden, H. & Martín-López, B. (2020) Indigenous and local knowledge in sustainability 
transformations research: a literature review, Ecology and Society, 25 (1), 1–25. https://doi.org/10.5751/ES-11305-250103.

Leach, M., Scoones, I. & Stirling, A. (2010) Pathways to sustainability: responding to dynamic contexts. In:  Leach, M., Scoones, 
I. & Stirling, A. (eds) Dynamic Sustainabilities, London: Routledge, pp. 37–64. https://doi.org/10.4324/9781849775069-3.

Machin, A. (2015) Rethinking Political Contestation Over Climate Change. The Hague: The Netherlands Scientific Council for 
Government Policy. https://english.wrr.nl/publications/working-papers/2015/06/10/rethinking-political-contestation- 
over-climate-change.

Mayer, I. S., van Daalen, C. E. & Bots, P. W. G. (2004) Perspectives on policy analyses: a framework for understanding and design, 
International Journal of Technology, Policy and Management, 4 (2), 169–191. https://doi.org/10.1504/ijtpm.2004.004819.

Mayer, I. S., van Daalen, C. E., Bots, P. W. G., (2013) Perspectives on policy analysis: a framework for understanding and 
design. In: Thissen, W. A. H. & Walker, W. E. (eds) Public Policy Analysis: New Developments, New York: Springer US, 
pp. 41–64. https://doi.org/10.1007/978-1-4614-4602-6_3.

Medu̵gorac, V. & Schuitema, G. (2023) Why is bottom-up more acceptable than top-down? A study on collective 
psychological ownership and place-technology fit in the Irish Midlands, Energy Research & Social Science, 96, 102924. 
https:/doi.org/10.1016/j.erss.2022.102924.

Water Policy Vol 00 No 0, 17

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026

http://dx.doi.org/10.1016/j.eist.2024.100837
http://dx.doi.org/10.1016/j.eist.2024.100837
http://dx.doi.org/10.1007/s11625-021-00960-9
https://www.gwp.org/en/GWP-South-East-Asia/WE-ACT/keep-updated/News-and-Activities/2023/water-scarcity-program-in-indonesia-is-officially-launched/
https://www.gwp.org/en/GWP-South-East-Asia/WE-ACT/keep-updated/News-and-Activities/2023/water-scarcity-program-in-indonesia-is-officially-launched/
https://www.gwp.org/en/GWP-South-East-Asia/WE-ACT/keep-updated/News-and-Activities/2023/water-scarcity-program-in-indonesia-is-officially-launched/
http://dx.doi.org/10.1080/02508060.2015.1008266
http://dx.doi.org/10.1016/j.ejor.2008.03.040
http://dx.doi.org/10.3390/su9020165
https://www.mdpi.com/2071-1050/9/2/165
https://www.mdpi.com/2071-1050/9/2/165
https://psp.pertanian.go.id/storage/1443/eBook_Buku--Road-Map-PSP-Maret-2023.pdf
https://psp.pertanian.go.id/storage/1443/eBook_Buku--Road-Map-PSP-Maret-2023.pdf
https://simantu.pu.go.id/personal/img-post/197810272006041002/post/20210312095728__F__Buku_neraca_air.pdf
https://simantu.pu.go.id/personal/img-post/197810272006041002/post/20210312095728__F__Buku_neraca_air.pdf
https://sda.pu.go.id/assets/uploads/files/Booklet&percnt;20Air&percnt;20Untuk&percnt;20Negeri&percnt;20edisi&percnt;201&percnt;202024.pdf
https://sda.pu.go.id/assets/uploads/files/Booklet&percnt;20Air&percnt;20Untuk&percnt;20Negeri&percnt;20edisi&percnt;201&percnt;202024.pdf
http://dx.doi.org/10.19184/jseahr.v6i1.29084
http://dx.doi.org/10.19184/jseahr.v6i1.29084
http://dx.doi.org/10.1016/j.eist.2019.01.004
http://dx.doi.org/10.5751/ES-11305-250103
http://dx.doi.org/10.5751/ES-11305-250103
https://english.wrr.nl/publications/working-papers/2015/06/10/rethinking-political-contestation-over-climate-change
https://english.wrr.nl/publications/working-papers/2015/06/10/rethinking-political-contestation-over-climate-change
http://dx.doi.org/10.1504/IJTPM.2004.004819
http://dx.doi.org/10.1016/j.erss.2022.102924
http://dx.doi.org/10.1016/j.erss.2022.102924


Mol, A. P. J., Janicke, M., (2009) The origins and theoretical foundations of ecological modernisation theory. In: Mol, A. P. J., 
Sonnenfeld, D. A. & Spaargaren, G. (eds) The Ecological Modernisation Reader. Environmental Reform in Theory and 
Practice, London: Routledge.

Nugroho, B. A. (2001) Irrigation management policy reform in Indonesia: its role in supporting pro-poor agricultural 
development. In:  Hussain, I. & Biltonen, E. (eds) Proceedings of National Workshops on Pro-Poor Intervention 
Strategies in Irrigated Agriculture in Asia, Colombo: IWMI.

OECD (2015) Water Resources Allocation: Sharing Risks and Opportunities. Paris: OECD Publishing. https://www.oecd.org/ 
content/dam/oecd/en/publications/reports/2015/04/water-resources-allocation_g1g507d6/9789264229631-en.pdf.

Olsonoski, A. & Gianoli, A. (2024) Water management for flood control in New Orleans: key factors contributing to 
institutional inertia, Cities, 147, 104793. https:/doi.org/10.1016/j.cities.2024.104793.

Pahl-Wostl, C. (2017) An evolutionary perspective on water governance: from understanding to transformation, Water 
Resources Management, 31 (10), 2917–2932. https://doi.org/10.1007/s11269-017-1727-1.

Pasandaran, E. (2015) Menyoroti sejarah perkembangan undang-undang tentang air pengairan dan sumber daya air 
[Highlighting the history of the development of laws on water and water resources], Forum Penelitian Agro Ekonomi, 
33 (1), 33–46. https://doi.org/10.21082/fae.v33n1.2015.33-46.

Patterson, J. J. (2023) Backlash to climate policy, Global Environmental Politics, 23 (1), 68–90. https://doi.org/10.1162/ 
glep_a_00684.

Patterson, J. & Paterson, M. (2026) Embracing the politics of transformation: policy action as ‘battle-settlement events’, Review 
of Policy Research, 43 (1), e12627. https://doi.org/10.1111/ropr.12627.

Patterson, J., Schulz, K., Vervoort, J., Hel, S. v. d., Widerberg, O., Adler, C., Hurlbert, M., Anderton, K., Sethi, M. & Barau, A. 
(2017) Exploring the governance and politics of transformations towards sustainability, Environmental Innovation and 
Societal Transitions, 24, 1–16. https:/doi.org/10.1016/j.eist.2016.09.001.

PJT1. Pengelolaan Sumber Daya Air (Water Resources Management). Available at: https://jasatirta1.co.id/pengelolaan- 
sumber-daya-air/ [Accessed 17 February 2025].

Pollex, J. (2024) Climate justice and policy analysis: still a reserved relationship, NPJ Climate Action, 3 (1), 65. https://doi.org/ 
10.1038/s44168-024-00146-w.

Portal Informasi Indonesia (2024) Saat Hari tanpa Hujan di Indonesia [When days without rainfall in Indonesia]. Available at: 
https://indonesia.go.id/kategori/editorial/8552/saat-hari-tanpa-hujan-di-indonesia?lang=1 [Accessed 25 February 2025].

President of Republic Indonesia’s Decree Number 12 Year 2012 on River Basins Zoning. (2012). Available at: https://jdihn.go. 
id/files/4/2012kp012.pdf.

President of Republic Indonesia’s Regulation Number 18 Year 2020 concerning the National Medium-Term Development 
Planning 2020–2024. (2020). Available at: https://perpustakaan.bappenas.go.id/e-library/file_upload/koleksi/migrasi- 
data-publikasi/file/RP_RKP/Narasi-RPJMN-2020-2024-versi-Bahasa-Inggris.pdf.

Rademaker, R., Slinger, J. H., Annema, J. A. & Mul, M. (2022). Pwalugu Multipurpose Dam: Beneficial for Local Communities 
Too? Master Thesis. TU Delft. Available at: https://resolver.tudelft.nl/uuid:7f271a21-49c6-473e-8302-652e1f3f2d4b.

Ramdani, R. & Mustalahti, I. (2023) Collaborative everyday adaptation to deal with peatland fires: a case study on the east 
coast of Sumatra, Indonesia, Ecology and Society, 28 (3), 12. https://doi.org/10.5751/ES-14263-280312.

Ramdani, R. & Purnomo, E. P. (2022) Shifting conflict into collaboration: peatland fires mitigation in the biosphere 
conservation transition zone in Sumatra, Indonesia, International Journal of Wildland Fire, 31 (12), 1103–1113. https:/ 
doi.org/10.1071/WF22066.

Republic of Indonesia’s Law Number 17 Year 2019 concerning on Water Resources (2019) https://peraturan.go.id/id/uu-no- 
17-tahun-2019.

Republic of Indonesia’s Law Number 59 Year 2025 concerning on the National Long Term Development Plan Year 2025– 
2045. (2025). Available at: https://scip.bappenas.go.id/berita/read/undang-undang-no-59-tahun-2024-tentang-rencana- 
pembangunan-jangka-panjang-nasional-tahun-2025-2045.

Richardson, K., Steffen, W., Lucht, W., Bendtsen, J., Cornell, S. E., Donges, J. F., Drüke, M., Fetzer, I., Bala, G., von Bloh, W., 
Feulner, G., Fiedler, S., Gerten, D., Gleeson, T., Hofmann, M., Huiskamp, W., Kummu, M., Mohan, C., Nogués-Bravo, D., 
Petri, S., Porkka, M., Rahmstorf, S., Schaphoff, S., Thonicke, K., Tobian, A., Virkki, V., Wang-Erlandsson, L., Weber, L. & 
Rockström, J. (2023) Earth beyond six of nine planetary boundaries, Science Advances, 9 (37), eadh2458. https://doi.org/ 
doi:10.1126/sciadv.adh2458.

Rittel, H. W. J. & Webber, M. M. (1973) Dilemmas in a general theory of planning, Policy Sciences, 4 (2), 155–169. https://doi. 
org/10.1007/BF01405730.

Water Policy Vol 00 No 0, 18

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026

https://www.oecd.org/content/dam/oecd/en/publications/reports/2015/04/water-resources-allocation_g1g507d6/9789264229631-en.pdf
https://www.oecd.org/content/dam/oecd/en/publications/reports/2015/04/water-resources-allocation_g1g507d6/9789264229631-en.pdf
http://dx.doi.org/10.1016/j.cities.2024.104793
http://dx.doi.org/10.1016/j.cities.2024.104793
http://dx.doi.org/10.1007/s11269-017-1727-1
http://dx.doi.org/10.21082/fae.v33n1.2015.33-46
http://dx.doi.org/10.21082/fae.v33n1.2015.33-46
http://dx.doi.org/10.1162/glep_a_00684
http://dx.doi.org/10.1111/ropr.12627
http://dx.doi.org/10.1016/j.eist.2016.09.001
https://jasatirta1.co.id/pengelolaan-sumber-daya-air/
https://jasatirta1.co.id/pengelolaan-sumber-daya-air/
http://dx.doi.org/10.1038/s44168-024-00146-w
https://indonesia.go.id/kategori/editorial/8552/saat-hari-tanpa-hujan-di-indonesia?lang&equals;1
https://jdihn.go.id/files/4/2012kp012.pdf
https://jdihn.go.id/files/4/2012kp012.pdf
https://perpustakaan.bappenas.go.id/e-library/file_upload/koleksi/migrasi-data-publikasi/file/RP_RKP/Narasi-RPJMN-2020-2024-versi-Bahasa-Inggris.pdf
https://perpustakaan.bappenas.go.id/e-library/file_upload/koleksi/migrasi-data-publikasi/file/RP_RKP/Narasi-RPJMN-2020-2024-versi-Bahasa-Inggris.pdf
https://resolver.tudelft.nl/uuid:7f271a21-49c6-473e-8302-652e1f3f2d4b
http://dx.doi.org/10.5751/ES-14263-280312
http://dx.doi.org/10.5751/ES-14263-280312
http://dx.doi.org/10.1071/WF22066
http://dx.doi.org/10.1071/WF22066
https://peraturan.go.id/id/uu-no-17-tahun-2019
https://peraturan.go.id/id/uu-no-17-tahun-2019
https://scip.bappenas.go.id/berita/read/undang-undang-no-59-tahun-2024-tentang-rencana-pembangunan-jangka-panjang-nasional-tahun-2025-2045
https://scip.bappenas.go.id/berita/read/undang-undang-no-59-tahun-2024-tentang-rencana-pembangunan-jangka-panjang-nasional-tahun-2025-2045
http://dx.doi.org/10.1126/sciadv.adh2458
http://dx.doi.org/10.1007/BF01405730


Rodgers, C. & Hellegers, P. J. G. J. (2005) Water Pricing and Valuation in Indonesia: Case Study of the Brantas River Basin. 
Washington, DC: IFPRI. https://ebrary.ifpri.org/digital/collection/p15738coll2/id/70975/.

Rogers, P., Bhatia, R. & Huber-Lee, A. (1998). Water as A Social and Economic Good: How to Put the Principle Into Practice. 
Sweden: GWP. https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/02-water-as-a-social- 
and-economic-good.-how-to-put-the-principle-into-practice-1998-english.pdf.

Ruritan, R. V., (2014) Water governance in Indonesia: from indigenous to post-colonial technology. In: Kobayashi, K., Syabri, 
I., Ari, I. R. D. & Jeong, H. (eds) Community Based Water Management and Social Capital, London: IWA Publishing. 
https://doi.org/10.2166/9781780405469.

Sabatier, P. A. (1988) An advocacy coalition framework of policy change and the role of policy-oriented learning therein, 
Policy Sciences, 21 (2), 129–168. https://doi.org/10.1007/BF00136406.

Scoones, I., Newell, P., Leach, M., (2015) The politics of green transformation. In: Scoones, I., Leach, M. & Newell, P. (eds) 
The Politics of Green Transformation, London: Routledge. https://doi.org/10.4324/9781315747378-4.

Scoones, I., Stirling, A., Abrol, D., Atela, J., Charli-Joseph, L., Eakin, H., Ely, A., Olsson, P., Pereira, L., Priya, R., van 
Zwanenberg, P. & Yang, L. (2020) Transformations to sustainability: combining structural, systemic and enabling 
approaches, Current Opinion in Environmental Sustainability, 42, 65–75. https:/doi.org/10.1016/j.cosust.2019.12.004.

Slinger, J. H., Taljaard, S. & d’Hont, F. (eds). (2022). Complex Coastal Systems: Transdisciplinary Learning on International 
Case Studies. Delft: TU Delft OPEN. https:/doi.org/10.34641/mg.32.

Smith, A., Ely, A., (2015) Green transformations from below? The politics of grassroot innovation. In: Scoones, I., Leach, M. & 
Newell, P. (eds) The Politics of Green Transformation, London: Routledge. https://doi.org/10.4324/9781315747378-4.

Suhardiman, D. (2014) Bureaucracy and Development: Reflections From the Indonesian Water Sector. Singapore: ISEAS 
Publishing. https://doi.org/doi:10.1355/9789814459716.

Suhardiman, D. & Giordano, M. (2014) Is there an alternative for irrigation reform?, World Development, 57, 91–100. https:/ 
doi.org/10.1016/j.worlddev.2013.11.016.

Tatar, M., Papzan, A. & Ahmadvand, M. (2022) Understanding factors that contribute to farmers’ water conflict behavior, 
Water Policy, 24 (4), 589–607. https://doi.org/10.2166/wp.2022.253.

Temper, L., Walter, M., Rodriguez, I., Kothari, A. & Turhan, E. (2018) A perspective on radical transformations to 
sustainability: resistances, movements and alternatives, Sustainability Science, 13 (3), 747–764. https://doi.org/10.1007/ 
s11625-018-0543-8.

Termeer, K., Dewulf, A. & Biesbroek, R. (2024) Three archetypical governance pathways for transformative change toward 
sustainability, Current Opinion in Environmental Sustainability, 71, 101479. https:/doi.org/10.1016/j.cosust.2024. 
101479.

Testing of Law Number 7 Year 2004 concerning Water Resources against the 1945 Constitution of the Republic of Indonesia]. 
(2013) Available at: https://www.mkri.id/public/content/persidangan/putusan/Test-123_PUU-XIII_2015.pdf.

Thissen, W. A. H., Walker, W. E., Enserink, B., Daalen, C. E. v., Heuvelhof, E. F. t., Bruijn, H. d., Mayer, I. S., Kwakkel, J. H., 
Koppenjan, J. F. M., Hermans, L. M., Bots, P. W. G., Cunningham, S. W. & Marchau, V. A. W. J. (2013) Public Policy 
Analysis: New Developments. Boston, MA: Springer US. https://doi.org/10.1007/978-1-4614-4602-6_5.

UNEP (2023) Adaptation Gap Report 2023: Underfinanced. Underprepared. Inadequate Investment and Planning on Climate 
Adaptation Leaves World Exposed. Nairobi: UNEP. https://doi.org/10.59117/20.500.11822/43796.

Valette, H. (2024) Analysing the evolution of water governance models in Indonesia through the economies of worth 
framework, Water alternatives, 17 (1), 121–144. https://hal.science/hal-04412387.

van der Voorn, T. (2023) Backcasting for Transformative Water Management. PhD Thesis, Erasmus University Rotterdam. 
Available at: https://pure.eur.nl/en/publications/backcasting-for-transformative-water-management

Vos, J., Boelens, R., Venot, J. -P. & Kuper, M. (2020) Rooted water collectives: towards an analytical framework, Ecological 
Economics, 173, 106651. https:/doi.org/10.1016/j.ecolecon.2020.106651.

Vreudenhil, H., Slinger, J., Kater, E. & Thissen, W. (2010) The influence of scale preferences on the design of a water 
innovation: a case in Dutch river management, Environmental Management, 46 (1), 29–43. https://doi.org/10.1007/ 
s00267-010-9524-0.

Walker, W. E. (2000) Policy analysis: a systematic approach to supporting policymaking in the public sector, Journal of Multi- 
Criteria Decision Analysis, 9 (1–3), 11–27. https://doi.org/10.1002/1099-1360(200001/05)9:1/3 < 11::AID-MCDA264 >  
3.0.CO;2-3.

Werbeloff, L., Brown, R. R. & Loorbach, D. (2016) Pathways of system transformation: strategic agency to support regime 
change, Environmental Science & Policy, 66, 119–128. https:/doi.org/10.1016/j.envsci.2016.08.010.

Water Policy Vol 00 No 0, 19

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026

https://ebrary.ifpri.org/digital/collection/p15738coll2/id/70975/
https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/02-water-as-a-social-and-economic-good.-how-to-put-the-principle-into-practice-1998-english.pdf
https://www.gwp.org/globalassets/global/toolbox/publications/background-papers/02-water-as-a-social-and-economic-good.-how-to-put-the-principle-into-practice-1998-english.pdf
http://dx.doi.org/10.1007/BF00136406
http://dx.doi.org/10.1016/j.cosust.2019.12.004
http://dx.doi.org/10.1016/j.cosust.2019.12.004
http://dx.doi.org/10.1016/j.worlddev.2013.11.016
http://dx.doi.org/10.2166/wp.2022.253
http://dx.doi.org/10.1007/s11625-018-0543-8
http://dx.doi.org/10.1007/s11625-018-0543-8
http://dx.doi.org/10.1016/j.cosust.2024.101479
http://dx.doi.org/10.1016/j.cosust.2024.101479
https://www.mkri.id/public/content/persidangan/putusan/Test-123_PUU-XIII_2015.pdf
https://hal.science/hal-04412387
https://pure.eur.nl/en/publications/backcasting-for-transformative-water-management
http://dx.doi.org/10.1016/j.ecolecon.2020.106651
http://dx.doi.org/10.1007/s00267-010-9524-0
http://dx.doi.org/10.1007/s00267-010-9524-0
http://dx.doi.org/10.1002/1099-1360(200001/05)9:1/3%3C11::AID-MCDA264%3E3.0.CO;2-3
http://dx.doi.org/10.1016/j.envsci.2016.08.010
http://dx.doi.org/10.1016/j.envsci.2016.08.010


Westley, F., Olsson, P., Folke, C., Homer-Dixon, T., Vredenburg, H., Loorbach, D., Thompson, J., Nilsson, M., Lambin, E., 
Sendzimir, J., Banerjee, B., Galaz, V. & van der Leeuw, S. (2011) Tipping toward sustainability: emerging pathways of 
transformation, Ambio, 40 (7), 762–780. https://doi.org/10.1007/s13280-011-0186-9.

Wewerinke-Singh, M., Garg, A. & Agarwalla, S. (2023) In defence of future generations: a reply to stephen humphreys, 
European Journal of International Law, 34 (3), 651–668. https://doi.org/10.1093/ejil/chad033.

Wijanto, H. & Prathiwi Widyatmi, P. (2020) Right-to-water alliances in Indonesia and two critical disjunctions, PCD (Power 
Conflict and Democracy), 8 (1), 29–47. https://doi.org/10.22146/pcd.v8i1.418.

Wildavsky, A. (1979) The Art and Craft of Policy Analysis. London: Palgrave Macmillan.
Wittmayer, J., Bartels, K. & Larrea, M. (2021) Introduction: action research, policy and politics. special issue of the 

international journal of action research, International Journal of Action Research, 17, 3–17. https://doi.org/10.3224/ijar. 
v17i1.01.

WSI (2024) Water Accounting Roadmap (WARM) III Workshop. Avaliable at: https://ws-indonesia.org/water-accounting- 
roadmap-warm-iii-workshop/ [Accessed 17 February 2025].

Yang, Y., Tan, X., Shi, Y. & Deng, J. (2023) What are the core concerns of policy analysis? A multidisciplinary investigation 
based on in-depth bibliometric analysis, Humanities and Social Sciences Communications, 10 (1), 190. https://doi.org/ 
10.1057/s41599-023-01703-0.

Zwarteveen, M., Kuper, M., Olmos-Herrera, C., Dajani, M., Kemerink-Seyoum, J., Frances, C., Beckett, L., Lu, F., Kulkarni, S., 
Kulkarni, H., Aslekar, U., Börjeson, L., Verzijl, A., Dominguez Guzmán, C., Oré, M. T., Leonardelli, I., Bossenbroek, L., 
Ftouhi, H., Chitata, T., Hartani, T., Saidani, A., Johnson, M., Peterson, A., Bhat, S., Bhopal, S., Kadiri, Z., Deshmukh, R., 
Joshi, D., Komakech, H., Joseph, K., Mlimbila, E. & De Bont, C. (2021) Transformations to groundwater sustainability: 
from individuals and pumps to communities and aquifers, Current Opinion in Environmental Sustainability, 49, 88–97. 
https://doi.org/10.1016/j.cosust.2021.03.004.

First received 15 January 2025; accepted in revised form 9 April 2026. Available online 25 April 2026

Water Policy Vol 00 No 0, 20

Downloaded from http://iwaponline.com/wp/article-pdf/doi/10.2166/wp.2026.016/1618740/wp2026016.pdf
by Delft University of Technology user
on 26 May 2026

http://dx.doi.org/10.1007/s13280-011-0186-9
http://dx.doi.org/10.1007/s13280-011-0186-9
http://dx.doi.org/10.1093/ejil/chad033
http://dx.doi.org/10.22146/pcd.v8i1.418
http://dx.doi.org/10.3224/ijar.v17i1.01
http://dx.doi.org/10.3224/ijar.v17i1.01
https://ws-indonesia.org/water-accounting-roadmap-warm-iii-workshop/
https://ws-indonesia.org/water-accounting-roadmap-warm-iii-workshop/
http://dx.doi.org/10.1057/s41599-023-01703-0
http://dx.doi.org/10.1057/s41599-023-01703-0
http://dx.doi.org/10.1016/j.cosust.2021.03.004
http://dx.doi.org/10.1016/j.cosust.2021.03.004

