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Abstract
While it becomes apparent that the sustainable development goal for water will likely not 
be met by 2030, the first UN Water Conference in almost half a century has produced a 
large number of non-binding commitments and pledges, thus falling short of closing the 
global governance gap that is widening through climate change. This article adopts a risk 
governance perspective and provides reflections and recommendations on the need for 
coordination, critical evaluation, integration and a deeper understanding of risk percep-
tions and responses related to the water SDG across public, private and civil society actors. 
Drawing on van Asselt and Renn, the paper proposes a water risk governance framework 
applying the principles of communication and inclusion, integration, and reflection, to 
assessing progress toward the water SDG. Focusing on the transformation of water ser-
vices, it discusses who is represented, whose risks are perceived and responded to, and who 
is responsible for providing evidence and scaling innovation. It concludes that for scaling 
up four elements are necessary, including institutional innovation, financing mechanisms, 
monitoring, as well as social and policy uptake.
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1  The current state of the water SDG

The world faces an imminent risk of a global water crisis according to the United Nations 
World Water Development Report 2023 (UN, 2023) launched at the second UN Water 
Conference in almost half a century. Globally, two billion people (26% of the population) 
do not have access to safe drinking water and 3.6 billion (46%) lack access to safely man-
aged sanitation. As the climate changes, droughts that may have occurred once every ten 
years now happen approximately every three years (Rodell & Li, 2023). By 2050, droughts 
are likely to affect over three-quarters of the world’s population (UNCCD, 2022).

Breaking down the risks of a global water crisis to make them governable is a com-
plex challenge. The targets of the Sustainable Development Goal for Water (SDG 6) do so 
by focusing on drinking water, sanitation, water quality risks, questions of water-use effi-
ciency, integrated water resource management as well as the protection and restoration of 
water-related ecosystems (UN, 2015). Importantly, both expanding international coopera-
tion and strengthening the participation of local communities are highlighted as essential in 
ensuring the availability and sustainable management of water and sanitation for all (UN, 
2015). While the global governance of water concerns all elements of SDG 6 as well as 
the oceans, seas and marine resources (SDG 14), in this perspective, I focus on the drink-
ing water challenge (SDG 6.1) as a core component of the imminent global water crisis. I 
argue that for the sustainable transformation of drinking water services, we need to better 
account for the different risk perceptions and responses of actors from government, market, 
and civil society across a range of environmental, financial, operational, social, political 
and institutional risks. As risk perceptions and preferred responses often diverge and clash 
across these actors, progress toward the water SDG can slow down or be blocked. The 
water risk governance framework proposed below includes these actors in a ‘governance 
triangle’ to assess their role in reflecting on, communicating and integrating core risks into 
strategies toward achieving the water SDG. This process of negotiation captures indispen-
sable elements for transformative change in general form, so it can be applied to different 
contexts and serve the analysis of water risks globally in the run-up to the 2023 UN SDG 
summit.

With the 2030 Sustainable Development Goal Agenda, the UN formally recognized the 
need to take a critical look at the state of the world’s water resources and declared the 
period between 2018 and 2028 the “International Decade for Action of Water for Sustain-
able Development” (A/RES/71/222) (UN, 2018). However, recent studies find that none of 
the SDG 6 targets is likely to be delivered by 2030, and increases in water-use efficiency 
(SDG target 6.4) alone will neither ensure sustainable water withdrawals nor reduce the 
number of people suffering from water scarcity, while key data gaps remain (Grafton et al., 
2023; Sadoff et al., 2020).

With the goal of averting a global water crisis, the world convened in New York from 22 
to 24 March 2023 for the second UN Water Conference 46 years after the first UN Water 
Conference in Mar del Plata in Argentina to assess the midway point of the Water Action 
Decade (Grafton et al., 2023). The conference has produced some momentum for advanc-
ing the governance priority for water globally, including the agreement to establish a UN 
Special Envoy for Water, approximately 700 voluntary commitments, and pledges that 
amount to around USD 300 billion (UN, 2023). There was a discernible change to previous 
global conferences with increasing discussions on linking the governance of hydrological 
extreme events and water, sanitation, and hygiene services. However, Biswas and Tortajada 
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(2023) call for more innovative solutions to meet the increasingly complex task of water 
management.

I argue here that the 2023 SDG Summit should follow up on the conference pledges 
to ensure that innovative governance structures are put in place, on the one hand to fol-
low through with the implementation of these pledges, but on the other hand to critically 
evaluate how they connect, whether they form a concerted response to the global water 
challenge, and to determine where efforts counter those of others. To move forward, fur-
ther dialogue is needed that takes risk perceptions and responses from different perspec-
tives and various contexts into account. As “not all risks are equal” and risk perceptions 
vary (Health Council of the Netherlands, 1995; van Asselt & Renn, 2011), an overlapping 
consensus has to be found across public, private and civil society actors, including mar-
ginalized voices. Rather than the number of commitments and pledges, it is the depth and 
foresight of the agreements developed in dialogue between the stakeholders what counts. 
For the agreements to be sustainable, the integration of relevant knowledge, experience, 
values and ongoing self-reflection are essential. This is captured in the water risk govern-
ance framework below and may be applicable beyond water services.

2  A water risk governance perspective

The challenges to transforming conference pledges into sustainable water governance 
across scales are linked to institutional, infrastructural and behavioral lock-ins (Global 
Commission on the Economics of Water, 2023). These lock-ins are conditions that resist 
change through a variety of factors detailed below. Institutional lock-in may result from 
dominant discourse (for example, prioritizing efficiency over equity), insensitive laws and 
policies, economic rules, existing property rights through land rights, permits and con-
tracts (Seto et al., 2016), cemented fragmentation of governance, inadequate (de)centrali-
zation (for example, through a lack of allocated resources) and limited agency for citizens, 
women, children, Indigenous Peoples, local communities, and civil society (Global Com-
mission on the Economics of Water, 2023; Grafton et al., 2023). Infrastructural lock-in may 
occur through underinvestment and non-existent or limited service, particularly in rural 
areas of low-income countries. Divergently, behavioral lock-in is affected by social struc-
tures and norms, as knowledge and value systems may influence risk perceptions and thus 
investment and planning decisions. This frequently exacerbates the state of drinking water 
for many poorer and minority communities, who typically live in locations more prone to 
flooding. Another important challenge is the mismatch between water research priorities 
and needs in the Global South (Smith et al., 2023). Some of these challenges and lock-ins 
have been discussed in previous INEA publications (Gupta & Vegelin, 2016). Access to 
water and sanitation services, promoted by the human right to water and the SDGs, may 
be strengthened through court cases, for which knowledge on both access and allocation 
is essential (Hurlbert, 2020). Examining allocation via treaty and policy design, Gerlak 
et al. (2011) focus on fairness through transparency and data exchange, while Conti and 
Gupta (2016) emphasize principles of water governance (such as equitable and reasonable 
utilization, stakeholder participation, and the polluter-pays principle). Across such negotia-
tions over treaties and policy design as well as SDG implementation strategies varying risk 
perceptions and responses are evident that play an important role in the decision-making 
processes to overcome existing lock-ins and challenges.
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For progress toward the availability and sustainable management of water (SDG 6), it 
is essential to examine how the attributes of the human system and its dynamics, in par-
ticular the governance system, can be changed toward more “effective, feasible, and just 
solutions,” (IPCC, 2022, p. 111) by investigating state, market and civil society interac-
tions across multiple scales. I argue that progress toward and attainment of the water SDG 
requires investigation of the core risks as perceived by the actors involved in these trans-
formations, including how the risks shape the institutions around them to increase their 
risk-managing capability. The term ‘risk governance’ involves the translation of the sub-
stance and core principles of governance outlined below into the context of risk-related 
decision-making (van Asselt & Renn, 2011). Actors, however, respond to risks according 
to their own risk constructs and notions, yielding multiple meaningful and legitimate inter-
pretations of risk assessment outcomes (Keeney, 2004). As a consequence, whether risks 
are acceptable or not could be fiercely debated. Van Asselt and Renn (2011) therefore pro-
pose three principles for risk governance that are recognized here as critically important for 
advancing the water SDG globally: (i) communication and inclusion, (ii) integration, and 
(iii) reflection. The complexity of water-related challenges requires multi-level governance 
and coordination across different governance levels and sectors (Gupta et al., 2013), whose 
risk perception and institutional culture may vary significantly.

This paper proposes a water risk governance framework (Fig. 1) which suggests that the 
perceptions and responses from different state, market and civil society actors to risks that 
hamper progress toward the water SDG, including operational, financial, social, political, 
institutional and environmental risks, require communication and inclusion in dialogue, 
reflection on the complexity of the problem and the way forward, and the integration of rel-
evant knowledge and different values into the policy process. According to van Asselt and 

Fig. 1  Water risk governance framework (source: author)
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Renn (2011), these three principles do not constitute separate steps or stages but should 
be considered at every stage in the risk governance process by all actors. This is indicated 
through the rotating circle in the framework. The institutional, infrastructural and behav-
ioral lock-ins identified by the Global Commission on the Economics of Water (2023) are 
related to the risks associated with the management and governance of water quantity and 
quality challenges. Their occurrence and combination vary across different contexts. The 
framework is useful for assessing the lock-ins and specifically for which risks the processes 
of communication and inclusion, integration and reflection are lacking or limited among 
the different state, market and civil society actors as well as who takes responsibility for 
managing these risks. Disputes between different societal camps over wicked problems 
usually require solutions which combine (inter)governmental action, civil society engage-
ment, (social) entrepreneurship, and technological innovation to satisfy different stakehold-
ers with varying motivations and normative perspectives. Referring to such solutions to 
problems, Rawls (1989) speaks of the domain of “overlapping consensus,” and Shapiro 
(1988) coined the term “clumsy solutions,” which help maintain the integrity of a set of 
values over time. The quest to achieve such clumsy solutions in water governance appears 
critical to enhance sustainability, and the following questions and reflections are proposed 
to be taken into the SDG Summit and discussions beyond.

3  Governing risks for universal water services

It is the objective of the proposed risk governance framework to contribute to bridging the 
governance gap that prevents water services from achieving SDG 6.1. Its core elements can 
be operationalized to examine the number, distribution and responsibilities of the actors 
involved and how they apply van Asselt and Renn’s (2011) three principles to each of the 
risks for risk mitigation.

When applying the water risk governance framework to water services, it is impor-
tant to acknowledge that water risks and the risks of managing water service provision 
vary depending on the perspective of the user, service provider, government or interna-
tional agency. Water utilities face growing societal and environmental pressure to develop 
innovative institutions  –  rules, norms and strategies (Crawford & Ostrom, 1995)  –  that 
can address the dilemma of expanding access to services while keeping them afford-
able and sustainable (Foster, 2013; Hope et al., 2019; Sachs et al., 2019; Tosun & Lein-
inger, 2017; WHO/UNICEF, 2017). As a consequence, hybrid governance arrangements 
characterized by collaborative forms of governance are emerging globally in addition to 
community-based organizations, public and private service providers. If adopting innova-
tive approaches,  these arrangements may aim to address the financial risks around reve-
nue and subsidies to bridge the USD 140 billion capital investment gap in an endeavor 
to meet the targets of the water SDG (Hutton & Varughese, 2016; Libey et  al., 2020), 
while accommodating for environmental risks, for example from contamination or extreme 
weather-related events affecting the available quantity and quality of water (Horne et al., 
2018; Nowicki et  al., 2020), operational risks around infrastructure and service reliabil-
ity (Foster et al., 2018; Whaley et al., 2021), and socio-political risks around distribution 
issues, legal provisions and uptake (Koehler, 2018; Rayner, 1993; Sultana & Loftus, 2012; 
Wilder & Ingram, 2018). Institutional risks may be determined by the separation of powers 
between policy, service delivery, and regulation, and the degree of autonomy in managing 
service delivery (Bakker, 2003; Hope et  al., 2019; Koehler et  al., 2022). Addressing the 
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universal-access-versus-affordability dilemma depends on the utilities’ capacity to mitigate 
these risks. Hybrid arrangements intrinsically provide the opportunity for reflection, inte-
gration, communication and inclusion thus accounting for varying risk perceptions. Due to 
specific expertise of state, market and civil society actors within hybrid service providers, 
and despite the possibility of conflict between them, there seems to be potential in allocat-
ing the risks to where they are most effectively managed while accommodating for envi-
ronmental impacts around water scarcity and quality.

3.1  Who’s at the table?

With regard to the principle of communication and inclusion, the potential of collabora-
tive forms of governance with public, private and/or civil society representation should be 
further explored to deal with increasing operational, financial, social, political, institutional 
and environmental risks to advance more resilient, equitable and sustainable outcomes. 
Understanding how risks are distributed and managed across state, market and community 
arrangements is essential for aligning contractual arrangements, the professionalization of 
water services and how they are regulated. Examining the resulting portfolio of risk mitiga-
tion strategies across contexts helps to understand and potentially interfere with the pace, 
scope and depth of water service transformations. Hybrid forms prevail in contemporary 
governance and are even purposefully designed (Pahl-Wostl et al., 2020). They may lead 
to a better distribution of risks to where they are best managed if an overlapping consen-
sus between the different representations is negotiated, so the form of hybridity is adjusted 
to the context (Brandsen & Karré, 2011; Koehler et al., 2018; Lemos & Agrawal, 2006; 
Rawls, 1989; Verweij et  al., 2006). An example would be blended finance mechanisms 
(Money, 2018) as part of performance-based contracts for rural water service providers 
operating in a last-mile context in Africa and Asia (McNicholl et al., 2019, 2020). They 
can support sustainable service transitions by including several stakeholders thus ensuring 
that user payments are topped up by private and public sources of funding based on the 
criteria of equity, use and scale. While  it is acknowledged that financial risks have to be 
included in discussions among stakeholders to have a chance of being mitigated, further 
reflection is important on the fact that such arrangements can perform the function of non-
state quasi-regulators and whether they can indeed overcome the stagnation deplored by 
the UN Secretary General in the 2021 progress report on SDGs (UN, 2021).

3.2  Whose risks?

Reflection on inclusion and exclusion must be encouraged to avoid perpetuating injustice 
in new policies that deal with risks to universal water services. The concept of social con-
struction of risk (Douglas, 1985; Johnson & Swedlow, 2021; Wildavsky, 1987) in policy 
design raises awareness for specific target populations that have been (dis)advantaged by 
previous policies (Chard et al., 2019; Ingram & Schneider, 1991; Ingram et al., 2007; Lass-
well, 1936). Understanding the risk perceptions and preferred responses by representatives 
of different groups, including Indigenous People, youth, and other marginalized groups, are 
essential for inclusive transformations across scales and constitute a significant research 
and practice gap for advancing SDG 6. If transformations in the water sector occur hori-
zontally between different states or units through policy diffusion and uptake (Gilardi & 
Wasserfallen, 2019; Gray, 1973; Jordan & Huitema, 2014), thorough analysis is required 
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to develop optimal adaptation strategies for contextualizing the process and outcome of 
the  transformation. In hierarchical transformations between (inter-)national and sub-
national entities, the role of legal and financial mandates has to be considered to ensure 
inclusivity. Gaining detailed knowledge on the role of policy diffusion and power asym-
metries in transformational change is critical.

3.3  Whose metrics, who’s responsible?

Furthering the integration of science and policy is critical to the necessary understand-
ing for addressing complex emergent water challenges (Varady et al., 2023). It is time to 
think more creatively about shared problem-solving, including inter- and transdisciplinary 
settings, providing clearer pathways for science to inform critical decisions, for example 
through supporting the implementation of the Intergovernmental Science-Policy Platform 
for Water Sustainability (2023). Two important recommendations in the science-policy 
interface are highlighted here. First, data gaps but also ways of measuring are abundant. 
Further dialogue on what (and what not) we measure, why, and how is an important ele-
ment of risk governance, which should be advanced in the communication and translation 
of water-related hazards into decision-making processes globally to ensure comparability 
while recognizing the different value systems underlying such processes. Second, the role 
of governments is critical in scaling up pilots developed through research and innovative 
practices by local organizations to meet the objectives of the 2030 Agenda for Sustainable 
Development. For example, this is important in the rural water services sector, particu-
larly in the global South, as these areas are often considered commercially unviable (Koe-
hler et al., 2018). Government is thus critical with regard to facilitating patterns of change, 
for example integrating emerging governance models in policy design and law, enabling 
agency of policy entrepreneurs through administrative and financial support, and exercis-
ing oversight to legitimize the transformational process (Hood et al., 2001). Scoones et al. 
point to “state-led transformations” (2015) to re-embed markets in stronger frameworks of 
social control, and Mazzucato (2013) recognizes the “green entrepreneurial state’s” cen-
tral role in institutional innovation and financing. These key recommendations should be 
considered at the 2023 UN SDG Summit if the dramatic acceleration is to be achieved that 
has been called for by the UN Secretary General both in the progress report on SDGs (UN, 
2021) and at the 2023 New York Water Conference.

4  Conclusion

Not all water risks are equal. Their construction, perception, communication and mitiga-
tion challenge the making of international treaties with regard to water as recent discus-
sions at the UN Water Conference highlighted. They vary across state, market and civil 
society actors as well as across temporal, spatial and institutional scales (Cash et al., 2006). 
This paper suggests that for progress toward the water SDG to occur, reflection, communi-
cation, inclusion and integration in policies and implementation strategies across a number 
of water-related risks  –  be they environmental, financial, operational, social, political or 
institutional – need to be aligned to allow for transformational change to build momentum. 
Four elements appear to be necessary, including institutional innovation, adequate financ-
ing mechanisms, monitoring and social and policy uptake. If patterns of change (escaping 
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lock-in mechanisms that prevent transformation), innovations (for example through  new 
governance models) and agency (for example by policy entrepreneurs or effective collabo-
rators) (Brouwer & Huitema, 2018; Huitema & Meijerink, 2009) are well-aligned (Olsson 
et al., 2014), the depth, scope and pace of transformation may be increased. The water risk 
governance framework proposed here may help to ask questions that can assist in integrat-
ing these elements in the quest to advance clumsy agreements, to assess the achievement of 
the water SDG, and to examine to what extent the pledges made at the UN Water Confer-
ence are being pursued; however, whether innovative arrangements can reach global scale 
and become binding or persist at local and regional scales remains to be seen.
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