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Abstract

:

Water governance has emerged as an important topic in the international arena and is acknowledged to be a crucial factor for adequate and sustained progress towards achieving Sustainable Development Goal (SDG) 6. However, there is not enough clarity about the practical meaning of the term “water governance” and how to work with it. This paper reviews the term’s use, to reveal how the concept is understood, referred to, and implemented in practice by different stakeholders. Based on literature review and consultations with experts, we identify and describe the core components of water governance (functions), describe their potential qualities when performed (attributes), and how they interrelate with the values and aspirations of the different stakeholders to achieve certain outcomes. These different components are described in detail to construct an operational framework to assess and work with water governance, which covers water and sanitation services delivery, water resources management and transboundary waters. This paper’s findings provide practical guidance for decision makers and practitioners on how action-oriented water governance processes can be meaningfully designed, and ultimately, how to strengthen efforts aiming to improve water governance.
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1. Introduction


The world’s water resources are increasingly under pressure with climate change only set to exacerbate the challenges ahead. It is now widely acknowledged that, at global to local scales, “the scarcity at the heart of the global water crisis is rooted in power, poverty and inequality, not in physical availability” [1,2,3]. In a dynamic and fast changing background—i.e., with continuous changes in political, legal, economic, social and technological aspects around water—it is important to ensure that efforts to improve water resources management and services offer the best long term prospects. In addition, it is equally important to focus on minimising the impact of disasters on water resources and services; and to strengthen the ability to adapt and cope in situations of disturbance, external challenges and changes; to learn and self-organise, and to respond and recover quickly [4]. These objectives have garnered attention in terms of the concepts of sustainable development (Appendix A1) and resilience (Appendix A2), be it the increasing interest in these concepts in the literature [5] or the embedding of these concepts in the Global 2030 Agenda of building sustainable, resilient and inclusive societies [6]. Global partnerships have also been established such as the Global Resilience Partnership, where public and private institutions/organisations have joined hands to build a resilient, sustainable and prosperous future for vulnerable people and places. The Intergovernmental Panel on Climate Change has also emphasised promoting the need to build climate resilient pathways for a sustainable future [7]. In the water domain, resilience is a relatively new concept. A Vision 2030 study carried out jointly by the World Health Organisation and Department for International Development highlights that to cope with climate variability, resilience must be integrated in management [8]. The Global Commission on Adaptation, a global platform established in 2019, calls for accelerating climate change adaptation action in water and water-related sectors through a resilience approach [7].



With the increasing relevance of the concepts of sustainable development and resilience, the approaches to how water resources and services are managed and governed have seen a significant shift over the years. The engineering- and technology-driven management approaches are currently being scrutinised, and more integrated approaches emphasising good governance have emerged [1,9,10,11]. Governance can be defined as “the process of decision-making and the process by which decisions are implemented (or not implemented)” [11]. In Graham et al. [12], governance is described as “the interactions among structures, processes and traditions that determine how power and responsibilities are exercised, how decisions are taken, and how citizens or other stakeholders have their say”. The characteristics or the attributes of governance have also evolved from a state-centric and hierarchical problem-solving approach, to ‘good’ governance, promoting openness, efficiency, rule of law, justice, transparency, accountability, broad participation, decentralisation and deliberation [12]. The World Bank report entitled ‘Governance and Development’, sets out the definition of good governance as the manner in which power is exercised in the management of a country’s economic and social resources for development [13]. There are other layers of governance attributes which have emerged recently, and these are described as the ‘new governance’ models, which are society-centric, multilevel, collaborative and market-based [14]. In the resilience discourse, adaptive governance, and its attributes, appears as the most common approach towards building resilience capacity [4,15,16,17]. Resilience scholars define adaptive governance as the ability to evolve, adapt or transform in a situation of change, through a range of interaction and actions that occurs between different actors in a social-ecological system (Appendix A3), in order to meet a desired state [15,16,17].



Governance is a prerequisite for improving water management [18]. Water governance appeared in the scientific literature with the evolving nature of natural resources management approaches. Pahl-Wostl [18] provides a clear distinction between the two, where water management is described as the activities to analyse and monitor resources along with measures developed and implemented to keep the resources within a desirable condition, and water governance as a social function that helps regulate development and management of the water resources and services along with providing guidance towards a desirable state and away from an undesirable state. The discussion around water governance also started appearing on global platforms. The Hague 2000 Ministerial Declaration called for ensuring good governance that will promote involvement of the public and inclusion of the interests of all stakeholders in the management of water resources [19]. The 2001 International Conference on Freshwater in Bonn [20] identified water governance as the first of three areas for priority action. The first UN World Water Development Report pointed out that the “world’s water crisis is one of water governance, essentially caused by the ways we mismanage water” [1]. Subsequent reports continued to stress the fact that governance is central to the long term management of water resources and that there is a need to pay attention to, and support, governance processes [11]. The multistakeholder Water Governance Initiative, chaired by The Organisation for Economic Co-operation and Development (OECD), reinforces this concept through a set of water governance principles [21], which highlight that water resources management is often hindered due to governance gaps in policy, administration, coordination, funding, information, and accountability. In studies that map water governance in 17 OECD and 13 Latin America and Caribbean (LAC) countries [22,23], the OECD provides evidence of governance failures as a stumbling block in water policy design and implementation. For instance, 90% of the LAC countries surveyed reported that a weak accountability mechanism resulted in poor implementation in the sector. Information and accountability gaps in the water sector were highlighted in almost half of the OECD countries. Ménard et. al., in an analysis on policy implementation gaps in water services, points to overall governance gaps in countries as one of the most common barriers in water policy implementation [24], as shown by the slower pace of progress of countries affected by fragility, in terms of access to water and sanitation services [25]. Another implementation gap highlighted by the authors is related to the behaviours of stakeholders, which can result in elite capture, third party opportunism and corruption. It is in this context, that there is a need to lay the groundwork for a greater understanding of water governance processes and approaches.



In the last two decades, the definition of water governance has been disputed by practitioners and researchers alike. Different schools of thought have adopted and interpreted governance from different perspectives, and international forums and platforms have understood and used this term with different interests, and sometimes with conflicting objectives [26]. Water governance has been referred to both as a process and as an outcome, which gives rise to different usage of the term. Allan defines water governance systems as those that determine who gets what water, when and how, and who has the right to water and related services and their benefits [27]. His focus is on the outcome. Lautze et al., on the other hand, review various definitions of water governance [26] and conclude that (i) governance is consistently viewed as the processes involved in decision-making; (ii) the processes of decision-making take place through institutions (including mechanisms, systems and traditions); and (iii) the processes and institutions of decision-making involves multiple actors. In doing so, they relate governance to the processes and institutions involved in decision-making, and not to the outcomes of that decision-making [28]. Another consideration that has been discussed is the scope of actions to be included in the definition of water governance [29]. Some scholars include the full range of decisions made in managing water, from policy-setting to service delivery [30]; while others see it as comprising of only the higher-level decisions (governance) that establish the context for day-to-day, and applied, operational decision-making (management) [29]. Another important discussion centres on identifying principles of good governance [31]. This discussion focuses on how governance should be performed to have the best possible chance of achieving intended outcomes.



Hence, much work and different entry points and views have been developed regarding the meaning of the term water governance. This article lays out a framework for understanding and improving water governance. Specifically, we propose a practical definition of water governance, depicting the concept into “what” (the functions), “how” (the attributes), and “what for” (the outcomes): “Water governance is a combination of functions, performed with certain attributes, to achieve one or more desired outcomes, all shaped by the values and aspirations of individuals and organisations”.



Throughout the paper, we describe the set of governance functions, attributes and outcomes based on the literature review and the different consultations held. The discussion focuses on two areas of water governance: water and sanitation services and water resources. Within this second area, however, we deal separately with transboundary water management (Appendix A4), as the scale demands a broader understanding of regional or basin-wide political contexts that are not typically at the forefront of resource management at any other scale. We then present the operational framework and show its validity, demonstrated through an illustrative example. Conclusions show the way forward for the further development and application of this framework.




2. Methods


This paper combines desk review and consultations with experts, as shown in Table 1.



The first part of the desk review was targeted to practical frameworks used in the application and assessment of water governance. The aim of this review was to come up with an initial set of functions, focused on water and sanitation services. As a result, an initial selection of governance functions was published in a briefing paper, developed jointly with the United Nations Children’s Fund (UNICEF) [32,33]. The list of functions was further discussed within an expert consultation, including 30 experts (Appendix A5). During this two-day workshop discussion, the initial list of functions was presented and discussed among the group. The feedback was used to refine the list of functions and the definitions. Subsequently, this refined list was also discussed and further refined by way of an online discussion through the Sanitation and Water for All (SWA) partnership [34], which then led to the agreed Building Blocks set of governance functions that the partnership uses as part of its framework.



The second part of the desk review was aimed at developing a combined list of functions and attributes. Three databases were reviewed to select global organisations working on water issues: (i) the World Bank database (Appendix A6) of water and sanitation organisations; (ii) the raptim list of NGOs working on water (Appendix A7), and (iii) the list of convening organisations of the 2017 Stockholm International Water Institute (SIWI) World Water Week. Those organisations that appeared in at least two of these lists were screened against two criteria: (i) relevant work on water governance, and (ii) the type of organisation. The screened list aimed to include organisations of a different nature (e.g., development banks, donors, multilateral agencies, nonprofit organisations, etc.) that actively contribute to improved water governance (e.g., organisations with specific water governance departments or institutions leading the implementation of water governance programmes). A final list of 25 organisations were purposively selected. For each organisation, the annual reports and other key documents and publications (e.g., strategy reports, technical reports, policy briefs) were compared for review. Search queries used in the websites consisted of combinations of keywords around three key areas: (1) water governance, (2) good governance, and (3) adaptive governance. Additional thematic searches were also conducted, focused on the UN principles on good governance [31]. The development of attributes was complemented with a third literature review, which focused on the attributes of good governance and resilient governance and was conducted using database searches (Table 2). Sixty articles were selected and screened for the review, based on the inclusion of a discussion about governance attributes.



The refined list of functions and attributes was presented and discussed during governance workshops in 2018 with around 700 different stakeholders in five cities, within the framework of a governance for resilience initiative, namely, SIWI and Arup’s City Water Resilience Approach (CWRA) Programme [35]. Individual workshops were conducted in each city on governance and water resilience with the objective to discuss on the concepts and main attributes of resilient water governance in the urban context, along with understanding the governance challenges around currently faced shocks and stresses. The information gathered from these workshops and also from key informant interviews conducted with stakeholders in these cities helped structure and develop the diagnosis tools for assessing city water resilience. In addition to this, a three-day validation workshop called ‘Global Knowledge Exchange’ was held in London in August 2018, where city stakeholders and global experts gathered to validate the tools and discuss the correlation between resilience and water governance. This served to further refine the list of functions and attributes. As a final stage, the whole framework was reviewed by way of an expert consultation with 36 experts in water, sanitation and hygiene (WASH), water resources management (WRM) and transboundary water management (TWM) from SIWI. A working session was organised where the experts discussed the different elements of the framework and provided feedback. Written comments were also collected during a period of two weeks.



Based on these consultations, a final list of eight governance functions together with ten governance attributes are proposed. In addition, each function is defined and fine-tuned for three different areas: water resources management, water and sanitation services, and transboundary water management. Outcomes have been discussed and adapted using the Orders of Outcomes framework proposed by Olsen et al. [36] for achieving sustainable outcomes in source-to-sea systems. This framework has proven to be relevant for assessing progress in ecosystem governance [36,37,38]. It is also compatible with other frameworks used to understand the different type of outcomes that emerge from social processes [39,40,41].




3. Results and Discussion


Our proposed framework is a combination of governance functions, governance attributes, and governance outcomes, producing an easy-to-understand, easy-to-use operational framework on which practitioners can define their interventions. On this basis, the discussion is structured in six sections. First, we describe each of the eight core governance functions. Second, we fine-tune the definition of each function to suit the specificities of three different water areas: water and sanitation services delivery, water resources management or transboundary waters. Third, the discussion centres on identifying attributes for these functions, i.e., how they can be performed. Fourth, we introduce different types of outcomes [36]. Fifth, we analyse the linkages between governance functions, attributes and outcomes, through the values and aspirations, to construct the operational framework. Finally, we showcase the usefulness of the proposed conceptualisation of water governance through one practical application.



3.1. The Core Governance Functions


Core governance functions are the key processes performed, in various forms and to varying extents and quality, for the organised development and management of water resources and services. They include the main activities that the responsible organisations (typically a ministry, or basin authority) should undertake or facilitate, in cooperation with other stakeholders, to develop the sector. There are, however, blurred boundaries and linkages between the functions, and specific activities might be equally relevant to more than one function. For example, monitoring data serves as the basis for planning and budget allocation, and monitoring processes should also take into consideration the planning cycle. Hence, even if functions are hereinafter described separately, they are interlinked and form part of a system.



The functions are outlined below:



Policy and Strategy—Policymaking is the set of processes whereby laws, policies and strategies are developed, ratified and entered into force. This function comprises the set of norms, principles and priorities to achieve desired outcomes, as well as the set of rules, procedures, programs and/or mechanisms needed to achieve such ends. It provides the framework for links and interdependencies between water and other sectors (e.g., energy, agriculture, environment, land use, industry, navigation), harnessing synergies while managing potential conflicts. This function is increasingly important and takes on a new meaning with regard to transboundary water resources, where the regional scale demands the inclusion of foreign policy actors and state security strategists who are often more focused on issues related to sovereignty as opposed to focusing on water-centric problems and solutions.



Coordination—This function comprises the processes, mechanisms, instruments and platforms that promote and ensure multilevel, multisectorial, and multistakeholder cooperation among all actors—relevant ministries and departments of central, regional and local governments, civil society, academia, external support agencies and the private sector. It entails information sharing, dialogue and collaborative decision-making, linked to policy making and planning. At the transboundary scale, coordination over water resources management or development often falls under the umbrella of water diplomacy and can have far reaching impacts beyond the water sector, e.g., geopolitical security. Coordination is not a stand-alone process. It forms an important part of most governance functions, and specific coordination processes and mechanisms might be needed under particular circumstances (e.g., emergency or disaster response).



Planning and Preparedness—Planning is the process of data collection and analysis, formulation of actionable plans and estimation of costs. Planning typically produces time-bound roadmaps with estimations of human and financial resources. Plans not only focus on expanding or increasing the level of service or securing water of adequate quality for different purposes, but also on sustaining service levels while developing water resources sustainably, by ensuring continued investment in asset maintenance and adequate management regimes. Preparedness refers to the arrangements, capacities and knowledge developed by governments, response organisations, external agencies, communities and individuals to anticipate and plan, to be able to mitigate and respond effectively to the impact of potential or current shocks and stresses, including those related to climate change [42,43]. At a regional scale, planning and preparedness may also be broadened to encompass international agreements that govern the joint development and management of water infrastructure or management institutions such as River Basin Organisations (RBOs). This process can establish or maintain important channels of communication for countries that may have less than ideal diplomatic relationships, but which still need to work together on basic issues related to regional security such as disaster management within a shared basin.



Financing—This function relates to the ability to raise funds from different funding sources to cover all the elements of water services or water resources management throughout the entire lifecycle. This function also includes forecasting—i.e., the ability to project the costs under different scenarios—and budgeting—i.e., the ability to plan expenditure within a certain time horizon.



Management Arrangements—This function refers to the combination of organisational, managerial and institutional arrangements at national and sub-national levels, that support—or undermine—the functioning of the management entities. In service provision, it entails the definition of the service delivery model—who owns, who invests, who develops and who operates the infrastructure, who supervises and provides technical support, and the relationship among all these actors, and with the users. In water resources, management arrangements entail the processes for allocation and distribution of water resources (e.g., licensing and permitting), and the ownership and management of assets (dams, canals, etc.). At the transboundary scale, a management organisation such as an RBO can be an important platform for countries to formally work together on issues that promote or hinder water resources use, protection and/or development, in both upstream and downstream countries. In the context of disasters, emergencies and unforeseen situations, postdisaster management arrangements—including response and recovery—need to be in place. This relates to the provision of emergency services and providing necessary support during, or immediately after, a disaster event, to reduce damage and ensure safety, health and wellbeing of the affected people.



Monitoring, Evaluation and Learning—This function refers to ongoing, systematic processes of collecting, analysing, evaluating, and using data to track performance and inform planning and decision-making. Evaluation is an exercise to systematically and objectively assess progress and achievement of an outcome, which may include assessment of an activity, project, programme, strategy, policy, topic, theme, sector, operational area or institution’s performance [44]. Evaluation helps in determining the relevance, impact, effectiveness, efficiency and sustainability of the intervention [44]. Learning includes formal and informal processes, whereby stakeholders exchange good practices and information and use the newly acquired knowledge in managerial decisions to adapt and improve policies and programmes.



Regulation—This function covers formal legal mechanisms, enforcement processes and other rules to ensure that stakeholders fulfil their mandates, and that standards, obligations and performance are maintained, as well as to ensure that the interests of each stakeholder are respected. The regulatory authorities set standards and establish rights, accompanied with ensuring effective accountability mechanisms to determine clear roles and responsibilities, monitoring mechanisms and penalties across sectors. Accountability mechanisms include organisational responsibilities for the core regulatory processes, and the links between regulators and those they regulate. Regulation also includes the capacity to enforce agreed standards and impose sanctions for noncompliance. Regulation tends to be the major sticking point between countries who must share a water resource. Countries often take a state-centric view on their water resources, which may be in direct competition with other countries who also share the same resource. Even in cases where a regulatory framework exists, there is a constant need to review and revise regulations to ensure that the needed flexibility to adapt to unforeseen challenges—e.g., climate threats—is present.



Capacity Development—This function refers to the processes by which organisations, society and individuals systematically stimulate, develop, strengthen and maintain their capabilities over time to set and develop their goals and objectives to be able to manage water services and resources sustainably [43,45]. This could be through knowledge development, awareness building, training and skills development, and improving systems and processes.




3.2. Application of Governance Functions to Water Areas


The content and activities included in each function will differ depending on the area of water that is addressed: water and sanitation services delivery, water resources management or transboundary waters. Table 3 seeks to visualise commonalities and differences among the functions, for these three water areas.



In addition, the maturity level and the degree of implementation of each core governance function will vary depending on the context. In particular, when a sector is being established, not all functions might be fully in place. There can also be aspects that need to be addressed first, or that are dependent on others. For example, sector policy and strategy would logically precede planning and coordination; and management and service delivery arrangements could then follow. However, there are multiple cases where policy and legal frameworks stay under discussion for a long time, while water resources management and service delivery still need to take place on a daily basis (Appendix A8). In the transboundary setting, water issues are often viewed through a national security lens and end up embedded or entangled within a broader set of socioeconomic or geopolitical issues that can appear (and sometimes are) completely unrelated to the water sector. The legitimate but often competing interests of multiple countries with a stake in a shared water resource require governments to work together, and these political processes can take decades. Developing a common knowledge of a shared resource and an understanding of the needs and ambitions of neighbouring countries with regard to development and management can simultaneously be the foundation for achieving the practical benefits commonly linked to development, as well as the foundation for a productive, peaceful, and cooperative relationship from a geopolitical perspective. Another example is that regulation should precede the establishment of service models, to be able to set standards on e.g., the quality of service, or tariffs. On many occasions, regulation comes only as a result of observed disparities in performance, service standards and prices across different service providers (Appendix A9). Similarly, establishing rigid water allocation regimes without sufficient monitoring capacities to evaluate changes in water resources over time (especially important in face of climate change) can lead to unsustainable use of water resources. It is therefore important to consider that there is not a pre-established sequence of functions for all situations, and that they interrelate with each other. Hence, to different extents, all functions take place in a more formal or informal manner in a given context, and it is important to understand how they play out, in order to ensure availability and sustainable management of water resources and services.




3.3. The Governance Attributes


Water governance attributes describe how the governance functions are performed. Several initiatives have worked on defining desirable attributes for governance. For instance, the UN “good” governance principles identify some of the governance qualities that establish a baseline for good governance. They include promoting legitimacy and voice through participation, consensus, and informed decisions; the performance of institutions and processes through responsiveness, effectiveness, and efficiency; promoting accountability and transparency; ensuring fairness by implementing equity, rule of law, and conflict management [31]. These principles are reiterated through the Human Rights Based Approach (HRBA) to water governance, derived from the 1948 Universal Declaration of Human Rights which includes the principles of universality and inalienability; indivisibility; interdependence and inter-relatedness; equality and non-discrimination; participation and inclusion; and accountability and rule of law [46]. These principles are part of the content of all human rights, including the human rights to water and sanitation [47,48]. The OECD water governance principles, which are rooted in the UN good governance principles and promote: legitimacy; transparency; accountability; human rights; rule of law and inclusiveness in water governance processes, emphasise that water governance systems should be designed based on the challenges that they need to address to build a sustainable water sector. It considers that governance is good if it can help address and solve the key water challenges, through a combination of both bottom-up and top-down approaches, respond to place-based needs and foster constructive and effective state-society relations [49]. In some water governance literature, these attributes have been discussed when striving to attain certain outcomes, such as sustainability and resilience [15,50,51,52]. In the resilience discourse, governance attributes such as polycentric and multilayered, coordination and collaboration, participation, deliberation, equity and inclusiveness, accountability and transparency, and adaptive capacity have been identified as the contributing factors for enhancing resilience [17,53,54,55,56,57]. A focus on these attributes promotes improving institutional arrangements (decision-making process, institutional flexibility), social capital (trust, network and leadership) and individual capacity (drawing from experiences towards innovative solutions, self-organising, knowledge generation, learning), which further helps in building resilience [35].



In this section, we list and define the key governance attributes. The aim is to provide a list of the possible attributes for the different functions. Some related attributes have been grouped. For example, the good governance principles attribute “equity and inclusiveness” is incorporated into the definition of the attribute “inclusiveness”. The attributes are related to how governance functions could be performed, e.g., having a participatory process for the governance function on planning. By way of example, in the context of planning to protect water sources there are different elements such as preventing discharge of waste, pollutants or untreated water from domestic, industrial or agricultural use; and optimised water use and practices in agriculture in order to stop nutrients from entering aquatic systems. In order to achieve and be able to sustain those protection plans, the participation of a broad spectrum of stakeholders in the planning process is needed. This includes active and meaningful participation of both planners and other stakeholders, including the vulnerable or marginalised groups having the opportunity to influence the decisions [58].



Attributes are also linked to each other. In order to achieve certain outcomes, some need to complement each other. For a multilevel governance structure to be effective it must be coherent and complimented by other governance attributes, such as effective and informed participation among the multiple decision-making centres and actors, for which transparent decision-making and access to information is needed. This would further require an accountability mechanism to be in place that is effectively implemented, which will ensure clearly defined roles and responsibilities, and compliance for actions taken at different levels and layers.



The definitions of the attributes follow:



Multilevel governance implies that there are decision-making centres or governing authorities at different levels (vertical) or layers (horizontal i.e., arrangements that may not necessarily stand in hierarchical order but have a certain level of independence and interdependence between institutions within the same level of governance) [55,59]. Such governance systems can be of different forms, and the terminologies are sometimes used interchangeably. Within this, nested and polycentric governance are common descriptors used in academic literature. Nested systems are those where key governance functions are organised into multiple reinforcing layers of governance but are not necessarily independent of each other [60], i.e., with functional linkages between levels or layers. Polycentric systems are those where decision centres are present in different layers and are independent of each other, with a certain degree of power and financial autonomy (which may not be the case in a hierarchical structure), such as in municipalities [55,57]. This attribute is closely linked to decentralisation and its different modalities (Appendix A10). For example, at a city level, if the power and control related to water management is distributed among multiple administrative units, or different municipal authorities within a metropolitan area, then that is a polycentric system.



Participation implies the meaningful and active involvement of a broad spectrum of stakeholders, including vulnerable or marginalised groups in decision making processes. The human rights framework to water and sanitation defines six procedural elements as crucial for achieving free, active, and meaningful participation: involving people in design of the participatory procedures; creating access to participatory spaces; enabling environment of free and safe participation; access to reliable and complete information in timely manner, which is easy to understand and comes at no cost; providing support to enable effective contributions from the stakeholders; and having the opportunities to influence decisions taken in the sector along with the right to know how their inputs were considered, what decisions were made and implemented, and on what grounds [61]. However, these procedural aspects also need to be adapted to the context, and the level of capacity and resources, and the attitudes towards the participatory process are also essential for its success [41]. At transboundary scale, two or more countries are involved, and the sphere of participation is often broadened, in recognition of the geopolitical implications of water management.



Deliberation features mechanisms that facilitate open communication and discussion through mediums of debate, dissent, mediation and negotiation to create a common ground of collective action. For instance, the role of deliberation, mediation, negotiation and dispute resolution mechanisms are key instruments in water conflict management and in improving transboundary water cooperation processes, by building trust between riparian states of shared waters. Often this is driven by the political will and commitment, which define the potential of optimal, or at least cooperative, outcomes. Regardless of the state of conflict or cooperation between countries, a deliberative process is required to establish a joint vision and consensual understanding of a shared resource (quantity and quality). This governance attribute could also be important in the context of conflict management and cooperation between private and public sectors and utilities involved in water services provision; or on issues arising between communities and decision makers. The role of third-party external entities becomes crucial in such processes.



Inclusiveness is recognising the rights of individuals and groups across different categories, needs and vulnerabilities, and without any kind of discrimination based on race, colour, age, gender, religious affiliation, ethnicity, language, disability, economic backgrounds or any other conditions of origin. It also concerns taking into consideration these diverse social, economic, and cultural aspects, along with taking special account of the vulnerable groups, minorities and indigenous people when performing different governance functions, contributing to balancing differences in power. This attribute is closely related to equity, for example by designing and implementing pro-poor financing strategies, equitable distribution of water; or mainstreaming gender in planning, policy, financing, monitoring of water services and resources.



Accountability refers to the principle whereby elected officials and those that have a responsibility in water services or water resources management account for their actions and answer to those they serve [62,63]. The Human Rights framework identifies three essential principles for building accountability (a) responsibility: defining roles and responsibilities in service delivery and enabling coordination between different stakeholders, (b) answerability: by providing reasoned justifications and explanation for their actions and decisions to those they affect, (c) enforceability: by providing monitoring, supporting and enforcing compliance for the use of corrective and remedial action where necessary, such as sanctions for corrupt behaviour [62]. However, accountability in the transboundary setting is often skewed towards national interests, as elected officials might tend to promote the interests of their constituents above all else.



Transparency refers to “openness and public access to information so that citizens can understand the decision-making processes that affect them, and are knowledgeable about the standards to expect from public officials” [64]. Transparency requires governments, companies, organisations and individuals to facilitate all means for citizens to understand the decisions that may affect them; and it requires the information to be usable through open data, that is accurate, available, complete, conformant, consistent, credible, processable, relevant and timely [65]. Transparency is vital to the underlying trust in a transboundary relationship, where access to data can be strategically withheld or manipulated to strengthen the negotiating positions of one or more countries.



Evidence-based decision-making around water seeks to identify and leverage reliable technical and scientific, empirical and contextual evidence for decision-making. This includes collection and dissemination of accurate and current knowledge and information related to natural and social sciences; drawing upon inputs from specialists and subject matter experts and using advanced information systems; learning from past failures and successes; and including local knowledge and cultural values. It is important to ensure that the information reaches the appropriate decision makers and technical staff involved in water-related decision-making in a timely manner [52,66,67].



Efficiency in process management means that processes and institutions produce results that meet the needs of society while making the best use of resources at their disposal [31]. This includes workflows, specific activities, and steps that must be taken with the objective of providing a clear idea of how the processes serve to transform the inputs to an effective and sustainable output.



Impartiality and Rule of law refers to having legal frameworks and mechanisms that are designed and enforced impartially, in a fair and non-discriminatory manner, reflective of the human rights-based approach. The UN [68] refers to ‘Rule of law’ as a core principle of governance, where all (including institutions, entities, public, private, the state) are accountable to laws established that are consistent with international human rights norms and standards. In addition, it is required to ensure adherence to the principles of supremacy of law; equality before the law; accountability to the law; fairness in the application of the law; separation of powers; participation in decision-making; legal certainty; avoidance of arbitrariness, and procedural and legal transparency. While there are two international conventions that establish a legal framework for protection, management, and development of transboundary waters [69,70], many countries view them as an afront to their sovereignty and simply refuse to become party to, or observe them. There is no mechanism to enforce either treaty, or to oblige countries who have not voluntarily ratified them, to do so.



Adaptiveness, described as one of the attributes under adaptive governance in relation to resilience means the ability to self-organise, learn, respond, cope and use adaptive management strategies in situations of uncertainties, risk and nonlinearities. Self-organising is a common feature of adaptiveness and it refers to the ability of a system to maintain and re-create its identity by safeguarding itself from the impacts of other systems [55,71]. It is important to ensure that during situations of uncertainties and risks, the system is capable of self-organising through formal and informal arrangements and that there are mechanisms and platforms to facilitate collective learning, knowledge sharing and innovative approaches for the implementation of the existing governance functions; for example, establishing capacity development mechanisms that promote awareness raising campaigns, support community or stakeholder networks and mobilisation.




3.4. The Governance Outcomes


The performance of core governance functions can only be understood when linked to how these functions are conducted (attributes), leading to the desired outcomes of the governance process. Outcomes are by nature interlinked and interdependent. We adapt herein the Orders of Outcomes framework proposed by Olsen et al. [36] and Olsen [37] for the governance of source-to-sea systems. They propose measurable outcomes disaggregated into four ‘orders’ that while not accumulating in a strictly sequential manner, lead to the ultimate long term goal of sustainable forms of development [72], as shown in Table 4.



The First Order of outcomes relates to the setting in place of the enabling conditions necessary to perform all governance functions, including agreement on goals and objectives in combination with the necessary commitment, buy-in and capacity among key government agencies and stakeholders. They are context-based, thus changing from programme to programme and from region to region. At the transboundary scale, the first order is often underpinned by geopolitics and the state of conflict or cooperation between countries. Hence, finding common ground and establishing a joint vision for the water system and its governance at a basin or regional scale is an important First Order outcome in these settings.



The Second Order of outcomes come during implementation and refer to the change in behaviour among user groups and institutions in performing the governance functions. They include (1) changes in how institutions and groups relate to one another (e.g., enhanced cooperation, improved trust); (2) changes in how user groups relate to the resource (e.g., responsible water consumption, compliance with agreed regulations for water discharge); (3) evidence of implementation of the agreed vision, goals and objectives (e.g., financing is made available to support implementation, and monitoring and evaluation takes place) [37].



The Third Order of outcomes are defined by the goals and objectives set as part of the first order outcomes. While Third Order outcomes are context-based, outlined as part of a policy and strategy process, they generally aim for internationally agreed outcomes (e.g., Sustainable Development Goals), such as improved status of the water resource and its related ecosystems, increased and equitable access to services and strengthened resilience.



The Fourth Order of outcomes are achieved when the desired social and ecological conditions remain over time, and the system is able to adapt and absorb changes and stresses and “development meets the needs of the present without compromising the ability of future generations to meet their own needs” [73].




3.5. An Operational Framework for Water Governance


The combination of functions and attributes to achieve certain outcomes is influenced by the existing values and aspirations of stakeholders taking part in governance processes, as well as by the amount of available resources that are allocated for this purpose. To start with, agreed values tend to be formulated as “principles” in policy and strategy documents. Aspects of international ideals such as the willingness to attain the Sustainable Development Goals, the recognition of the human rights to water and sanitation, the “benefit sharing” in transboundary waters, or the “polluter and user pays principles” in water resources are examples of these type of principles, which aim to transcend across water governance. In addition, it is important to consider customary practices, such as existing (recognised or not) local governance systems of water commons (e.g., traditional management of irrigation schemes, indigenous ecological governance models). The recognition and integration of these practices can be essential for achieving the intended outcomes of governance. Cultural beliefs and social norms related to water, and particularly sanitation and hygiene, are essential elements to be considered.



The actual quality and extent of implementation of functions also depends on the individual values and the aspirations of both key decision makers and citizens. Integrity refers to individuals and organisations that embrace a moral and ethical value of professionalism, honesty, equity, transparency and openness in their governance functioning, which creates a barrier to corruption [74,75]. Hence, the meaning of aspects such as political leadership, or the ethics of public services also constitute essential elements to understand governance in a given context. For individuals, their role as global citizens (i.e., the power of their individual decisions) or as part of global social change organisations also influences governance processes. During the drought crisis in Cape Town in 2017–2018, by way of example, the biggest water saving was due to the controlled reduction of demand, reducing the individual consumption of water, mainly through a combination of awareness raising and tariff increases.



In summary, the values and aspirations, and resulting behaviours of individuals and organisations, linked to social norms, are additional components of the governance puzzle, which cut across the whole process, as depicted in Figure 1. Even if our operational definition directs towards outcomes, the reality shows that different stakeholders might have different entry points for governance work. An instrumental entry point would contend that the focus should be on first developing the functions, and then select which attributes should be in place to achieve specific outcomes. A visionary approach would start by defining the desired outcomes. From there, it would be necessary to identify the adequate combination of functions and attributes to achieve such outcomes. Another entry point is to focus on specific attributes. Then, the way functions are carried out would be modified to incorporate the attributes. A focus on improving accountability, by way of example, would highlight the need to develop an adequate policy framework that sets clear roles, improving regulation and access to information, and monitoring of results, with clear regulatory procedures.



Changing values can also be a valid entry point to work with governance. Intercultural approaches, awareness and/or behaviour change campaigns have been the focus of several initiatives (see e.g., [76,77]). At the institutional level, supporting political leadership [78], the ethics of public services [79], or the role of global citizens [80] have been adopted as key strategies by different programs.




3.6. Applying the Water Governance Framework


The previous sections describe the integration of governance functions, attributes and outcomes within one integrated operational framework. This section seeks to illustrate the practical utility of the proposed approach by showing how this framework is implemented in one diagnostic and planning tool: the WASH Bottleneck Analysis Tool (WASH BAT), which seeks to identify WASH governance areas in need of further support, and articulate costed and prioritised action plans. The tool bases the diagnosis of WASH services on the governance functions and the attributes; this section thus sheds light on the strengths, weaknesses and usefulness of the proposed conceptualisation of water governance.



The long term goal of using the WASH BAT (third order of outcome) is to achieve more sustainable, equitable and resilient WASH services. The tool enables a systematic identification of factors (or ‘bottlenecks’) that hamper or limit sustainable service delivery, and, by facilitating dialogue between stakeholders, helps to define activities aimed at removing the root causes of these bottlenecks. This is achieved by assessing the enabling environment for WASH service delivery. The assessment is mainly structured around the governance functions presented herein [33], which have been regrouped into five ‘building blocks’ [34]. The performance of key functions in each building block are scored through a set of criteria, and barriers and bottlenecks to delivering specific outcomes of first and second order are identified. Both the outcomes and the criteria incorporate a number of governance attributes. For instance, the first criterion of the “Sector Policy and Strategy” building block refers to the need to undertake “evidence-based” policy (e.g., coverage data, service quality, available financing, population impacts of poor services), thus making an explicit link to this attribute. The related first order of outcome for the urban drinking water sector reads “Urban water policy for households and institutions backed by a legal framework is approved by cabinet and used by stakeholders, containing national service norms and addressing social norms, equity aspects, rules for resource allocation and priority setting, and future adaptation requirements”. It refers to the attributes of inclusiveness, accountability and transparency.



In the end, the WASH BAT allows, on one hand, a structured diagnosis of the sector, where identified bottlenecks can be easily tracked back and related to the governance functions, attributes and outcomes. On the other hand, activities for the removal of bottlenecks are agreed, sequenced and prioritised, costs are estimated, and funds are allocated to the prioritised activities [81]. The output of the diagnosis, i.e., a coordinated plan of activities, therefore links costed and prioritised actions to one or more specific functions of the WASH sector and broader enabling environment, which can be monitored and fine-tuned over time until the bottlenecks are resolved and the expected outcomes are achieved.





4. Conclusions


There is some ambiguity in both the concept and the approach of governance, which hampers operationalisation by decision makers and practitioners alike. In practice, some organisations explicitly working on water governance share similar approaches, to a certain extent, and recognise specific governance functions in their frameworks. The focus of other institutions is on certain attributes, while specific programmes might have governance outcomes as the focus.



This paper presents an operational framework for unpacking water governance. The framework has the two-fold aim of providing a harmonised set of governance functions and attributes, and to illustrate how the functions and attributes interrelate to achieve specific outcomes. The governance functions seek to capture the key elements and processes that need to be in place to be able to develop and manage water resources and services (what). Closely linked to the functions are the attributes, which relate to how the functions are implemented. However, these are interrelated, all shaped by the values and aspirations of stakeholders (why). Hence, water governance is as a combination of functions, performed with certain attributes, to achieve one or more desired outcomes, all shaped by the values and aspirations of individuals and organisations. As such, water governance is considered as a means to an end rather than an end in itself.



This framework can contribute to improved understanding of water governance through its future use: (i) to understand how in practice (at national and local level) different functions are linked to certain attributes for achieving desired outcomes, basing the analysis on the proposed framework; (ii) to understand how countries self-assess their weaknesses in relation to the framework, and extract general common trends; (iii) to improve governance intervention design as a result of increased understanding of the water governance pathway. To illustrate, the usefulness of the proposed framework has been proven by showing how governance functions and attributes can be embedded in the WASH BAT, a tool that supports the development of structured multistakeholder diagnoses and related action plans to foster progress in the WASH sector.



The next steps for developing this framework will be to: (i) further detail operational activities (subfunctions) within and between the core functions, which will allow for more detail in the assessment of governance, as well as for adaptability to different contexts; (ii) to develop practical guidance for how to apply certain attributes when performing water governance functions; and (iii) to understand better how working with values and behaviours can improve governance outcomes.
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Appendix A


(1) Sustainable development first appeared in 1987 United Nations report Our Common future. (2) The United Nations Office for Disaster Risk Reduction (2009) defines resilience as “the ability of a system, community or society exposed to hazards to resist, absorb, accommodate to and recover from the effects of a hazard in a timely and efficient manner, including through the preservation and restoration of its essential basic structures and functions”. (3) Resilience theorists treats social-ecological systems as an integrated complex adaptive system in which social (human) and ecological (biophysical) subsystems, each with multiple levels, are intertwined and interdependent [54,71,82,83]. Scholar Elinor Ostrom introduced a framework for analyzing sustainability of Social-Ecological Systems [84]. (4) This paper refers to transboundary in the context of shared waters -the aquifers, and lakes and river basins shared by two or more countries. (5) The initial list of functions and attributes was presented at the WASH Bottleneck Analysis Tool workshop expert meeting in Washington DC, organised by UNICEF, in January 2016. (6) See https://www.wsp.org/about/Water-and-Sanitation-Organizations, 1st March 2019. (7) See https://www.raptim.org/55-water-ngos-know/, 1 March 2019. (8) By way of example, in El Salvador, water law has been in debate for more than a decade, with multiple proposals that never got approved. (9) See, for instance, current effort of the Government of Ethiopia to assess options for regulation of the water services. (10) For a description of different definitions and modes of decentralisation see: http://www.cifor.org/publications/pdf_files/interlaken/Compilation.pdf
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Figure 1. The Governance Framework, as a combination of functions, attributes and outcomes. 
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Table 1. Summary table of methods.
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Method

	
Scope/Participants Objective

	
Year – 201X




	

	
5

	
6

	
7

	
8

	
9






	
Literature review on functions, based on assessment frameworks

	
First proposal of functions

	
X

	

	

	

	




	
Expert consultations on functions

	
Refine the proposed list of functions with 30 experts through workshop and 20 partner organisations online

	

	
X

	

	

	




	
Literature review of organisations working with governance: functions and attributes

	
First proposal of functions and attributes, 25 organisations reviewed

	

	

	
X

	

	




	
Literature review on governance attributes and resilience

	
Refine list of attributes, 60 articles reviewed

	

	

	
X

	
X

	




	
City consultations on functions and attributes

	
Refine the proposed list of functions and attributes, 700 people involved in five different consultations

	

	

	

	
X

	
X




	
Final consultation on the whole framework

	
Refine the framework, 36 experts through workshop and written input

	

	

	

	

	
X
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Table 2. Keywords and syntax used for literature search for the resilience and governance study.
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	Database Sources
	Keyword Searches





	
	
Open access journals in JSTOR



	
MDPI Sustainability journal



	
Ecology and Society journal



	
Taylor and Francis Online





	#1 resilience and governance, the concept of resilience, linkages of governance and resilience, how can governance help achieve resilience, governance contributing to enhancing capacity to manage resilience, etc.

#2 Through snowball method, where literature search results from the first phase directed to the second stage search: governance attributes and resilience, good governance and resilience, adaptive governance and resilience, adaptive governance theories and resilience, adaptive management and resilience, adaptive governance attributes, polycentric governance and resilience, multilevel governance and resilience
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Table 3. Elements of core water governance functions for different water areas.
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	Function
	Water and Sanitation
	Water Resources
	Transboundary Waters





	Policy and Strategy
	Water and sanitation services related policies, legislations and strategies.

Recognition of the human rights to water and sanitation.


	Water resources-related policies, legislations and strategies (including ownership rights over surface water and groundwater).

Key sectoral and regional strategies beyond the water sector affecting the use of water resources, such as agriculture, forestry, energy, or land use plans.
	Regional water policies; foreign policy; policies governing regional economic integration.

Basin or sub-basin oriented treaties and strategies.

RBO policies.

Fulfilment of water resource-relevant obligations in conventions and Multilateral Environmental Agreements of which a country is a party.





	Coordination
	Effective coordination among all actors involved in service delivery—national and local government, donors, service providers, users and other stakeholders.


	Coordination among sectors and actors at different levels (local, landscape, river basin, national) relying on water resources for different uses (agriculture, energy, industry, domestic etc..) and interests (economy, environment, social, etc.), across the whole basin.
	Technical coordination: sharing hydro/meteorology data; operation of infrastructure that impacts downstream flow; joint conservation efforts.

High-Level political coordination.

Coordination of technical and political tracks.

Joint management bodies such as RBOs.





	Planning and Preparedness


	Developing water and sanitation infrastructure, increasing the level of service and sustaining it over time.

Increasing preparedness and contingency planning for more resilient services.

Strategic and annual planning.

Hazard and vulnerability assessments for services.


	Strategic and action planning to e.g., accommodate development needs through water infrastructure development or nature-based solutions, to protect and rehabilitate water sources, waterways, water-related ecosystems and water resource infrastructure, etc.

Hazard and vulnerability assessments.

Basin/sub-basin disaster preparedness plans.

Early Warning Systems.


	Regional level planning, often including other sectors (e.g., transportation, energy, tourism) and often tied to broader regional economic integration.

Opportunities to identify or mitigate drivers of conflict and/or migration across borders.

Development of Master Plans and multisector infrastructure development opportunities.

Feasibility studies and joint

benefits assessments.



	Financing
	Sustainable financing of the entire lifecycle of water and sanitation services.

Operating and maintenance costs; institutional support costs; rehabilitation and expansion costs.

Tariff setting and revenue collection; water-related taxes; willingness to pay; pro-poor financing strategies; subsidies.

Reduction of non-revenue water.

Private sector engagement in financing of services.
	Water resource infrastructure investment and cost-recovery.

Financing (including the allocation of public funds) for rehabilitation and protection of water sources, waterways, water-related ecosystems and water infrastructure; and for institutional support (e.g., river basin authorities, stakeholder participation).

Innovative financing mechanisms to support investment and cost recovery (e.g., payment for ecosystem services).

Financial buffers / insurance schemes to support disaster recovery.


	Joint financing of transboundary water infrastructure or management institutions.

Distribution of financial risk.

Development of regionally shared resources (e.g., power pools).



	Management arrangements
	Asset ownership and management of infrastructure; service provision modalities (e.g., public utility, local government, private operator, community-based model, self-supply, etc.).

Infrastructure development arrangements, including expansion and rehabilitation

Operation and maintenance arrangements.

Strategies, arrangements and guidelines for water treatment and re-use.

Mechanisms in place for the provision of alternative water supply (e.g., water trucking) and contingency planning in case of failing systems due to extreme events.


	Allocation and distribution of water resources (e.g., licensing and permitting for water affecting/using activities, etc.).

Asset ownership and management (irrigation canals, dams, hydropower plants etc.).

Key sectoral management that affects water resource use and quality (e.g., land, forestry, agriculture).

Mechanisms in place for responding and recovering from extreme events and the use of infrastructure (e.g., dam opening) in case of emergency.

Local coping strategies to address extreme events.


	Organisational and institutional arrangements for shared waters (Transboundary River Commission, Transboundary River Basin Authority, etc.).

Joint infrastructure development, operation and management and maintenance (hydropower developments, flood protection; cascading dam management).

Mechanisms in place for coordination of use of infrastructure in case of emergency.

Regional economic commissions or environmentally focused regional institutions.





	Monitoring, Evaluation and Learning
	Systematic, routine monitoring of services and service delivery, including equity in access, service levels (in terms of quantity, quality, reliability), and functionality.

Resource centres; knowledge-sharing and peer learning mechanisms.
	Systematic monitoring of water quality and flow regimes, water availability, water withdrawals, and consumption.

Participatory monitoring of water resources (e.g., citizen science).

Monitoring of progress in development and implementation of basin management action plans.

Early Warning Systems.


	Monitoring of transboundary technical cooperation.

Monitoring of water related conflict.

Early and accident emergency warning systems.

Systematic monitoring in shared waters.

Monitoring of compliance to transboundary agreements.





	Regulation
	Regulation of both the service provider and the service itself, including explanations of competency, economic regulation and tariff, service quality, consumer protection, public health and environment.

Mechanisms for enforcement at different levels.
	Economic and environmental regulation such as: tariff setting for bulk water, setting water abstraction limits, water discharge and ambient water quality standards and control.

Defining policing procedures.

Mechanisms for enforcement at different levels, including monitoring of water discharges.

Mechanisms to incentivise sustainable/efficient use of water resources (e.g., certification).


	International water laws and conventions-norms, declaration, protocols, commitments and rules governing the relations and arrangement between the shared waters.

Regulation happens at two levels: (i) through transboundary joint agreements; and (ii) by integrating transboundary rules and national rules, for example Environmental Impact Assessments (EIAs).



	Capacity Development
	Capacity development strategies and centres for continuous training for ministries staff, service providers, regulators, CSOs and users; Capacity development for both individuals and organisations.

In decentralised contexts, it might require continuous technical support for the local actors who have assumed new institutional roles.


	Availability of capacity development strategies and centres for continuous training within Ministries, Basin organisations, Agencies and local level organisations.

Continuous learning and adaptive management.

Broadening access to decision making processes to neglected or vulnerable groups.


	Developing consensual knowledge around shared water resource availability and quality.

Developing capacities for relevant actors (RBO, Regional Economic Commissions, CSO, Media, etc.)

Strengthening regional or geopolitical security through water diplomacy.
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Table 4. Four “orders” of outcomes in a governance program (adapted from [72]).






Table 4. Four “orders” of outcomes in a governance program (adapted from [72]).





	Order of Outcomes
	Description





	First
	Creation of the enabling conditions for a governance initiative.



	Second
	Behaviour change of resource users and key institutions.



	Third
	Achievement of desired changes in societal and environmental conditions.



	Fourth
	A resilient social–ecological system where desired conditions are sustained.
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