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Abstract

:

Water crises are often crises of governance. To address interrelated issues of securing access to sustainable sources of safe water for the world’s populations, scholar and practitioners have suggested fostering improved modes of water governance that support the implementation of integrated water resource management (IWRM). Recently, implementation of an IWRM approach was announced as a target for achieving Goal 6 of the Sustainable Development Goals (SDGs). This study employs an analytical hierarchy process with a SWOT analysis to assess the current institutional and political context of water governance in Bangladesh and evaluate IWRM as a means to achieve the SDGs.
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1. Introduction


Water is the lifeblood of the planet and water resources are inextricably linked to global climate change dynamics [1,2]. The uncertainties accompanying climate change include a potential redistribution of water resources across the globe [3]. This creates a critical problem for water resources management organizations and institutions that rely on socio-political scales to derive authority and legitimacy, and only have the capacity to affect change at these scales. In an effort to provide more workable solutions to these crises of scale mismatch and uncertainty in water resources management, scholars and practitioners have turned to the more inclusive concepts of water governance [4,5,6]. Governance—as opposed to management [7,8]—is defined as “the means through which political actors choose goals and make decisions and the means through which they take action to achieve those goals” [7]. Governance encompasses more than just government; it includes formal and informal institutions (laws, policies, regulations, and social norms) including markets, as well as organizations and groups of actors that create a direction for the use and allocation of resources (e.g., water) through political processes. Management is often considered the operationalization of governance processes and supporting transparent decision making and is manifest in direct actions on the ground [8,9]. The World Water Assessment Programme has stressed that a key need for twenty-first century governance and management generally, is to place water at the heart of environmental decision-making at all levels, e.g., local, regional and global [3].



However, the failure of comprehensive approaches to water governance to take hold and address key water issues in many developing nations is evident worldwide. Since 1990, although “2.6 billion people have gained access to improved drinking water sources”, 663 million people still lack this access completely. At the same time, 2.4 billion people lack access to sanitation service, and 1.8 billion people rely on at least one fecal-contaminated drinking water source [10]. In response, the Sustainable Development Goals (SDGs) have identified a series of targets under Goal 6—to “Ensure availability and sustainable management of water and sanitation for all” [10]. These targets are a renewed approach to processes initiated by the Millennium Development Goals (MDGs) [3], but the new targets explicitly include elements of water governance in addition to numerical objectives for achieving access to clean water and sanitation. One such target is to implement integrated water resources management (IWRM) as a means to coordinate across disparate levels and scales of existing water governance. IWRM is defined by the Global Water Partnership as “a process which promotes the coordinated development and management of water, land and related resources in order to maximize economic and social welfare in an equitable manner without compromising the sustainability of vital ecosystems and the environment” [11]. Other aspects of IWRM include integrated groundwater-surface water management, the river basin as focal scale of governance, multi-stakeholder approaches, achieving equity in resource access, and planning for demand management [12].



The addition of IWRM as a target in the SDGs represents a global shift towards a more systematic approach to water resource challenges, an approach that addresses barriers and opportunities at the broader scale of governance as well as at the scale of management implementation. While aspects of IWRM and water governance can be contradictory (i.e., IWRM’s focus on centralized basin organizations versus the need to build capacity for emergent informal organizations at the scale of governance), it can also be argued that certain elements of governance are required to operationalize IWRM [13]. Since, IWRM is a process of promoting the coordinated development and management of water, land, and related resources; and water governance refers to the political, social, economic and administrative systems in place that influence water’s use and management. For example, IWRM approaches are more likely to claim legitimacy and wield authority if careful attention is paid to building capacity in governance for IWRM by establishing inclusive processes for stakeholders to engage with existing institutions, political processes, government agencies, and other important actors and organizations such as non-government organizations (NGOs).



In Bangladesh, key challenges for water governance include (i) a growing, country-wide demand for water and increased pressure on ground water sources [14]; (ii) negative impacts of climate change including droughts, floods and other natural disasters drastically alter the availability of safe water and water for crop production [15]; and (iii) an alarming rise in pollution due to unplanned industrial growth and poor sanitation conditions [16]. IWRM has the potential to address water and sanitation challenges in developing countries like Bangladesh, a country where water resource management is predominantly the sole responsibility of a few entities—the Bangladesh Water Development Board. This Development Board has weak or non-existent relationships with other governmental ministries (e.g., agriculture and environment) and with local water consumers, particularly with regard to project planning and implementation, infrastructure development, and policy making. As a result, water resource management in Bangladesh suffers from mismanagement, consistent crisis, and increased vulnerability to natural disasters and upstream diversion that inhibits any ability to meet the water demand for a rapidly growing population, as well as the subsequent expansion of agriculture and industry. Several studies [17,18,19] indicate that this fragmented approach is no longer viable and a more holistic approach—increased attention to enabling aspects of water governance and IWRM implementation—is essential to guide and regulate the use, conservation, and protection of Bangladesh’s limited supply of usable freshwater resources.



The effects of climate change may severely increase the vulnerability of Bangladesh’s water resources, with the potential to affect the roughly 160 million residents of the country both directly and indirectly through decreased agricultural production [20]. Agriculture is the main consumer of water in Bangladesh followed by the urban residential and industrial sectors [21]. Irrigated areas in Bangladesh are projected to increase by 53% in 2020 [16], which will further stress groundwater resources and potentially increase the spread and severity of arsenic contamination. Ground water arsenic contamination has come out as a serious natural calamity in Bangladesh. Around 35 million people are arsenic affected in both rural and urban areas, and arsenic related diseases have been identified in 37 districts (out of 64) by the National Institute of Preventive and Social Medicine [16]. In addition, Bangladesh’s surface water sources and subsequent water governance regimes are subject to the unilateral interventions (e.g., dam building and hydropower development) of upper-basin riparian hegemons (Bangladesh is crossed by 57 trans-boundary rivers, but only 7% of the total catchment of these rivers lies inside of the country. About 92% of the country’s surface water is provided by out-of-country sources, which is controlled by countries such as India.) including India and China, but also Bhutan and Nepal to some degree [22,23].



Flood is common in Bangladesh and will likely increase under climate change scenarios; drought also poses a major problem for agricultural production in the north western part of the country. On average, 22% of the country is flooded each year, with predicted increases in the future [16]. Flooding is caused mainly by heavy rainfall during the monsoon season (June–October), which coincides with peak river flows as snow melts into runoff from the Himalayan Mountains. Flood levels are further aggravated by the factors upstream such as land degradation and erosion, development in the upstream basin and confinement of rivers by dikes [23]. The diversion and damming of upstream rivers is also one of major factors responsible for droughts that impact farm production in the north western portion of the country [24,25].



Recently, the Global Water Partnership South Asia conducted a consultation of water stakeholders in Bangladesh [26]. They identified key priorities for increasing effectiveness of water governance across the country by mapping current weaknesses in water management (e.g., “extremely inadequate” waste water management systems). A number of studies [18,24,27,28,29,30] also point out the shortcomings of water governance in Bangladesh, including (i) a lack of integration of major water users in planning and implementation; (ii) a communication gap between policy makers and stakeholders; (iii) a shortage of political will for creating an enabling environment for effective water governance; and (iv) marginalization of citizens and a lack of ability to participate in water projects.



This study is designed to further build an understanding of water governance (particularly institutional and political contexts) in Bangladesh and to draw policy insights for implementing an IWRM approach to achieve the SDGs for water [10]. To achieve this, we use a hybrid method—a combination analytical hierarchy process (AHP) and a strengths, weaknesses, opportunities, and threats (SWOT) analysis—to evaluate the compatibility of current water governance in Bangladesh with principles of IWRM. In addition, we briefly assess environmental and climate policy integration in three key Bangladeshi water policy documents: the National Water Policy [31]; the Development Strategy of the National Water Management Plan [32]; and the National Water Management Plan itself [21]. We conclude with a series of policy insights relevant to fostering IWRM in Bangladesh.




2. Unpacking Water Governance


Shifting focus to address aspects of water governance as opposed to only discrete management actions has been recognized as a method of promoting sustainable development and responding to local and global water crises [5,6]. Efforts to improve water governance have been significant globally but clearly remain an ongoing process for many least developed countries, particularly for Bangladesh [30]. Although international organizations such as the Organization for Economic Co-operation and Development and the World Health Organization define water governance based on their organizational priorities, mandates and biases, the ultimate goals of fostering more integrated regimes of water governance are generally: to improve people’s livelihood opportunities; to determine mechanisms for water allocation and distribution; and to mediate access and control over water resources and associated benefits [9]. The United Nations Development Program’s definition of water governance is useful to contextualize our use of the term in this paper: “the political, economic and social processes and institutions by which governments, civil society, and the private sector make decisions about how best to use, develop and manage water resources” [33].



The term water governance has been used more recently to refer to emergent and more consensus-driven modes of decision making that are less pre-defined, less subject to strict government oversight and presumably more reflexive, thus enhancing actors’ capacity to adapt to complexities and uncertainties of global change [34]. This is in contrast to an “old” notion of governance, which was broadly a synonym for government management of water and the exercise of a command-and-control mode of management with little stakeholder engagement—a mode consistently recognized as less suitable for successfully dealing many of the world’s current and complex water management challenges [30]. Water governance instead focuses attention on “process-oriented societal co-steering through formal and informal networks, partnerships and dialogue” [35]. Accountability, transparency and decentralized decision making are generally agreed upon cornerstones of water governance [36]. Additionally, leveraging private financing and empowering women as important water management decision makers are critical to the good governance aspects of any modern water governance framework [37]. In this way, we view water governance less as a rigid or prescriptive system, but more as evolving processes: processes by which decisions over and affecting water management are made and implemented in order to make water accessible to all; processes for embracing multiple actors, organizations and institutions and enhancing partnerships that are relevant to these decisions; and the processes by which citizens exercise their legal rights and obligations to articulate their interests and needs related to water.




3. IWRM and the Sustainable Development Goals


The pervasive pollution, exploitation and over-allocation of water in some developing countries combined with inextricable links between water, agriculture, energy and public health, have consistently elevated the narrative of governing water resources to a level of crisis. In response, and in a global effort to eradicate world hunger and poverty, world leaders adopted the MDGs in 2000. Related to water, the MDGs contained the goal of “ensuring environmental sustainability” which included a specific target to halve by 2015 the world population without access to safe drinking water and basic sanitation. Substantial progress has been made toward achieving the MDGs, but as of 2015 many of the targets, including water related targets, have not been fully achieved (e.g., globally one in ten people lack access to safe water) [38]. Thus, the UN recently presented SDGs as a unifying global vision to continue the progress made under the MDGs. The SDGs employ a broad articulation three unifying principles common to the MDGs—human rights, equality and sustainability—but also includes four broad dimensions of implementation: inclusive social development; inclusive economic development; environmental sustainability; and peace and security [39]. Specific to water, Goal 6 (to ensure availability and sustainable management of water and sanitation for all) calls for (i) universal access to safe drinking water, sanitation and hygiene; (ii) the sustainable use and development of water resources; (iii) robust and effective water governance; (iv) improved water quality and wastewater management; and (v) protection and restoration of water related-ecosystems [10].



Unique to the SDGs is a call for the implementation of IWRM across multiple scales of water governance—local, regional and beyond. This inclusion of IWRM represents a formal recognition that achievement of the SDGs cannot be realized without an integrated approach to water policy and implementation of that policy that includes existing governments, agencies, stakeholders, and institutions [40]. An IWRM approach emphasizes (i) multiple objectives for water at different social-ecological scales; (ii) coordination across governments, agencies and organizations; and (iii) inclusive and open decision-making processes for stakeholders, including those lacking in capacity to participate [41]. However, IWRM does not just “work” in all contexts, certain aspects of governance ripe for fostering an IWRM approach must be present. In many developing nations, the “true integration” required of both policy [13,19] and science (e.g., shared data systems, consensus-based or co-produced analysis of data) for IWRM to be successful faces significant social, political, economic, and technological barriers [40]. Bangladesh is no exception. In the remainder of this paper, we analyze key water institutions, organizations, and policy documents in Bangladesh to create a contemporary picture of water governance in the country. Through both a literature review (Peer-reviewed literature: [13,14,15,16,17,18,19,22,23,24,25,27,28,29,42,43,44] and grey literature: [21,26,32,45,46]) and empirical analysis, we highlight the potential for IWRM to take root under the current structure of water governance in Bangladesh.




4. Institutional and Political Contexts of Water Governance in Bangladesh


Governance in Bangladesh generally has a poignant history of contestation [47] including the relatively recent (1971) struggle for independence and several military coups since. Similarly, water governance in Bangladesh is in a state of punctuated development and consistent change [28]. In this section, we attempt to identify, understand, and evaluate the roles of various institutions (e.g., policies, mandates, actions plans and strategies), processes of policy making, and stakeholder groups and organizations that may impact the capacity to build IWRM in Bangladesh. Below, we categorize this assessment by reviewing the following aspects of water governance in Bangladesh: roles of institutions and organizations; planning processes; existing policies and politics; and decision making processes.



4.1. Institutions and Organisations


The development of institutions and organizations affecting water governance in Bangladesh can be traced to the 1950s. At that time, the East Pakistan Water and Power Development Board Authority was formed and given authority to manage water in East Pakistan, what was to eventually become Bangladesh. After the independence in 1971, the Board was abolished and the Bangladesh Water Development Board was created in 1972, which became the principal agency for managing water resources and controlling flood, drainage and irrigation projects. After 1972, a number of government agencies, NGOs and other private organizations either emerged or engaged in water development projects in Bangladesh (see Table 1). Despite the plethora of aid organizations and other NGOs working on water projects in Bangladesh today, these initiatives are often fragmented and lack coordination between each other and the official Bangladeshi ministries concerned with water [42]. Some reasons for this lack of coordination include: information and data sharing is not embraced by the government; no guidelines or action plans exist for integrating water development projects with the major water consumers; and the harmonization and alignment of foreign aids from development partners and donor organizations is extremely difficult and thus uncommon.




4.2. Planning Processes


A number of key government policies (governing documents) were reviewed to understand the planning processes related to water governance in Bangladesh. We report on three planning processes here that have potential links to enhancing water governance and creating space for IWRM in Bangladesh. In addition to envisaging poverty alleviation and minimizing inequity, the 2nd Poverty Reduction Strategy Paper (2012) places emphasis on “water resources development and management” and identifies challenges including the unchecked overexploitation of groundwater. This Paper outlines a broad set of strategies to deal with water related crises, including disaster risks management [48]. This policy direction emphasizes a multi-stakeholder approach toward participation in water project planning and implementation, but lacks an overarching plan for IWRM [11]. Specifically, this Paper does not address: gender equality as a means to strengthen water governance; measures to address poverty alleviation as a component of water access; and the roles of the private sector in water management. Development targets in the Poverty Reduction Strategy Paper are neither specific nor based on a time scale that promotes adequate planning processes, which is one of the major development problems in Bangladesh generally [48]. Although the Paper calls for increased stakeholder participation in water planning processes, the policy does not address important water governance elements (e.g., ignores institutional accountability), and thus alone does not create adequate space for the development of IWRM in Bangladesh.



Alternatively, the National Sustainable Development Strategy addresses the seasonal fluctuations of crisis between flood and drought in Bangladesh [49] by providing for improved community access to decision making, the incorporation of indigenous knowledge, and a policy direction toward sustainable water management. However, the Strategy does not provide guidelines for how the major consumers of water such as agriculture and energy producers can be integrated and coordinated to enhance co-benefits of water sustainable water management [16,49].



The National Adaptation Plan 2005 was created in response to five challenges of climate change facing Bangladesh: scarcity of fresh water; drainage congestion; river bank erosion; frequent floods; and widespread drought and wider salinity [43]. Water is at the heart of climate change adaptation, however, the Plan does not put emphasis on water management-based adaptation measures except “land-water zoning” [43,50]. This is not surprising, as adaptation measures based on water resources management generally, or IWRM specifically, are often underrepresented in national plans and in international investment portfolios [51]. Likewise, IWRM is not treated as an important tool in other climate change adaptation policies such as the Bangladesh Climate Change Strategy and Action Plan 2009 [52]. Incorporating the structured approach of IWRM to climate change adaptation policies in Bangladesh could be useful in promoting water policy integration both vertically (policies that achieve multiple goals across sectors) and horizontally (policies that support consolidation of resources and effort) and thus could serve to coordinate fragmented institutional capacity and organizational resources aimed at sustainable water development [13].




4.3. Existing Water Policies


Table 1 describes four eras of water policy evolution in Bangladesh from the 1950s to present and illustrates that relatively few policy instruments have been created to address water governance. In addition, several existing policies are out-of-date in terms of addressing rapid environmental change, and although Bangladeshi water policies are partly integrated with environmental issues such as agriculture and sanitation, issues of climate change are utterly ignored (see Table 2). Environmental and climate policy integration is essential for IWRM planning and implementing [9], to effectively address the water-energy-food nexus [19] and to advance toward sustainable development [53].



Recently, the government promulgated the Water Act 2013, envisaging integrated surface-groundwater development and more robust systems of water distribution and protection [45]. The act does not indicate how the government will address related issues such as land grabbing, river encroachment, and the establishment of treatment plants for industrial effluent. A major drawback of this policy is that no court can accept a lawsuit aimed at enforcing the provisions of this act without a written complaint from the Director General of the Water Resource Planning Organisation or his/her appointee. The Act undermines the power of citizens and NGOs by stating that no individual or organization will be allowed to file a law suit against other individuals, organizations, or government authority for violating the provisions of the Act [45]. In contrast, the Act gives absolute power to the Executive Committee under the Ministry of Water Resources for taking actions that they deem necessary to implement provisions of the act.



Although the Government of Bangladesh has created policies to address water governance issues (see Table 1 and Table 2), very little attention is paid to how these policies are implemented at the local level [42]. Mandal [54] observes that most policies are prepared on the basis of national ideals that lack empirical assessment and a vision for implementation at scale. The lack of any real implementation or evaluation of outcomes is a considerable burden to promoting sustainable development [53] and to holistic improvements in water governance.




4.4. Politics and Decision Making


Bangladesh has strong elements of democracy, e.g., freedom of the press and media. However, there is a recognized lack of transparency and accountability in environmental decision-making processes in Bangladesh [18]. The current political system is essentially a “winner take all” system due to the outright exclusion of political opposition from a legitimate place in the democratic polity, the undue influence of state institutions to achieve political interests, and the general politicization of bureaucracy [16]. Bureaucratic complexities common to many forms of democratic governance affect administrative functions in Bangladesh, and with very few enforceable checks and balances in government, give rise to petty corruption and crime across the water management administration [56]. Although corruption of public officials is a state-wide issue, it has implicit and explicit associations with institutions and/or organizations that manage water resources [34]. For example, protracted or corrupt bureaucratic procedures and a lack of transparency in most public services offices is a major barrier to implementing the Rights to Information Act of 2009 [57]—the application of which is very important measure for obtaining water management data from the Ministry of Water Resources to support IWRM and improved water decision making [16].



Unlike other South Asian countries, Bangladesh has managed to maintain its political stability, despite a recent internal transition in party governance and subsequent evidence of an erosion of democratic decision-making processes. The ruling party (Bangladesh Awami League) in the national government has increasingly excluded any opposition parties from major decision making forums. This in turn has led to a stagnation of many government functions. For example, many parliamentary committees such as the Standing Committee of the Ministry of Water Resources have not yet been formed.



Decision making in Bangladesh is highly centralized; long-term and systematic stakeholders’ engagement for transparent decision making and effective water management is hardly practiced [58]. Water resource management in Bangladesh is fragmented and public participation in water projects is sparse if encouraged at all [17,28]. The lack of focus on IWRM and effective water governance can be traced to a constant struggle to address basic challenges for achieving water related MDG goals such as extremely poor quality of public water services and inefficient systems for operations and maintenance of existing infrastructure [58]. These shortcomings are compounded by regional socioeconomic disparities, inequity in access and weak institutional scaffoldings [18,59].



Beyond the state borders, the status of transboundary rivers area significant water governance concern in Bangladesh [22]. The productivity of Bangladeshi agriculture rests on its geographic position as a delta for major Asian rivers draining the Himalayan Mountain range and the abundant, seasonal supply of surface water resources. Historically, the present government and political party have attempted resolve transboundary river conflicts with the adjacent and upstream hegemon, India. While no notable results have been achieved, the Bangladeshi government recently formed a National River Commission to oversee the whole issue of transboundary river management. According to the Commission’s organic law, however, the Commission can only provide “recommendations” to the government. In the context of the contemporary political climate in Bangladesh, this Commission is essentially what many refer to as a “toothless tiger” and thus transboundary issues will likely remain a concern for water governance and the prospect of implementing IWRM.





5. Materials and Methods


In the previous section, we reviewed the institutional and political contexts of water governance in Bangladesh. This background serves as a basis from which we deductively determine initial strengths, weaknesses, opportunities and threats (SWOT) for a hybrid quantitative analysis of major water organizations and institutions in Bangladesh. Below, we detail this process including the refinement of SWOT factors based on 44 informal interviews with policy makers, researchers, consumers, and NGO workers, each with more than one decade of related professional experience working with water resources issues in Bangladesh and/or related international settings. We employed a semi-structured questionnaire to guide interviews, and included questions designed to uncover the institutional and political opportunities, constraints and barriers to effective water governance in Bangladesh. The determination of the final SWOT factors used in the quantitative analysis were thus informed both deductively from peer-reviewed literature and policy documents as well as inductively from interview data, and thus triangulated for increased robustness of results [60]. The second author collected and analyzed data from July 2013 to March 2014.



SWOT is a method of conducting a situation analysis of internal (strengths and weaknesses) and external (opportunities and threats) factors, which influence decision making [61]. SWOT factor identification can inform resource planning to achieve predetermined objectives, e.g., strengthening water governance. However, the meaningfulness of identified SWOT factors cannot be quantified by employing the conventional SWOT analysis alone [61]. The application of an analytical hierarchy process (AHP) is useful to overcome this shortcoming by assigning relative priority to each factor through a process of pair wise comparisons [62]. To determine the identified SWOT factors of most influence to strengthening water governance in Bangladesh, AHP was combined with SWOT analysis via the following steps: (i) identification of all potential SWOT factors from a literature review and semi-structured interviews; (ii) pair-wise comparison of factors within each SWOT group; and (iii) pair-wise comparison across the four SWOT groups. This hybrid method is discussed and tested by Kurtilla, Pesonen, Kangas, and Kajanus [63] and Masozera et al. [61].



Of the 44 experts interviewed in an effort to determine factors for the SWOT analysis, 26 interviewees were additionally asked to complete pair wise comparison questions of SWOT factors (see Figure 1 for an example question). In the pair wise comparisons (see Equation (A1) in Appendix A) of factors within each SWOT group, the factor with the highest priority value was brought forward for further comparisons. These leading factors among the four SWOT groups—strengths, weaknesses, opportunities and threats—were then compared as in a similar pair wise process by the first author. After completing all pair-wise comparisons, priority values of the groups, priority values of the factors within the groups and consistency ratios were computed using the Eigen value method (see Saaty and Vargas [62] and Equation (A2) in Appendix A). The consistency ratios (Equation (A3) in Appendix A) were kept below or equal to 10% to remain the inconsistencies within an acceptable level. If the consistency ratio is greater than 10%, a revision of the subjective judgment was required.




6. Findings and Discussion


A SWOT-AHP Analysis of Water Institutions


We employed a SWOT-AHP analysis of water governance institutions and organizations in Bangladesh to derive decisive information on specific “factors” influencing the strengths, weaknesses, opportunities, and threats facing these institutions and organizations and to shed light on the potential to implement IWRM approaches in Bangladesh. We kept the number of factors within each SWOT group to below 10 purposely to ensure the number of pair wise comparisons is manageable [61]. Table 3 presents the factors, their priority scores, and the overall priority scores, which provide valuable insights for discussion. The priority score of a specific factor within a SWOT group can be interpreted as its relative contribution of that factor to the respective category. The priority scores of the factor within each category sum up to 1, which indicates that the overall score of a factor can be interpreted as the percentage of each factor’s contribution relative to the broader category (e.g., strength, weakness, opportunity, or threat). For example, the overall priority score of the factor “amount of water bodies” under the “strength” category is 0.14, which generally indicates that 14% of water experts surveyed perceive that numerous water bodies such as rivers and lakes are an important strength for mitigating water crises in Bangladesh.



Results from the SWOT-AHP analysis quantitatively indicate the importance of six SWOT factors: two strengths, one weakness, two opportunities, and one threat (Table 3). Quantitatively the biggest overall priority assigned to SWOT factors indicates the most explanatory power relative among factors. Here, we have placed emphasis on quantitatively important SWOT factors for interpretation and discussion of how these factors might influence the implementation of an IWRM approach.



The SWOT-AHP analysis identified key opportunities to pursue increased integration and sustainability in water policy and management in Bangladesh, most notably “Raising water-use efficiency” in rice production (Table 3). Previous literature explicitly indicates that irrigation water is used inefficiently in Bangladesh rice farming [14,15]. On average, only 25%–30% of irrigation water is used by crops and the rest is lost due to inefficient flood irrigation systems [46]. From time immemorial, Bangladeshi growers have cultivated rice using traditional practices of flooding fields [64]. These practices lead to a huge amount of water loss through percolation, seepage and surface runoff as well as increased transpiration and evaporation. The opportunity to increase water use efficiency in Bangladesh rice farming may include adopting more appropriate agronomic practices such as the alternative wetting and drying method; breeding suitable rice varieties that consume less water; or revamping agricultural extension systems towards local innovations, e.g., fuel-efficient pumps. Additionally, it is equally important for Bangladeshi producers to develop integration schemas for conjunctive management of surface and ground water and to pursue economic incentives such as price supports aimed at diversifying crop production towards crops that require much less water.



The Bangladesh landscape is gifted with many rivers and rivulets and this was recognized in the SWOT-AHP analysis by ”a large amount of water bodies” emerging as an important strength. However, mismanagement of river resources (e.g., haphazard infrastructure development) has increased the damaging effects of seasonal flooding, exacerbating already wide spread pollution problems. Consequently, Bangladesh has turned to groundwater as a major source for irrigation, drinking and industry. The SWOT analysis also identified “river basin development and management” as a good opportunity to alleviate the threat of high dependency on groundwater (and the consequent arsenic contamination of groundwater). This finding is concurs with the findings of Rahaman [22] and Asaduzzaman et al. [15], who stated that river basin development is a potential area of the government investment to rejuvenate the river flow and focal point from which to develop an achievable IWRM plan. Thus, capacity building of governmental organizations such as the Bangladesh Water Development Board and local community governments is essential in coordinating development of surface waters including improved flood control infrastructure. However, these opportunities do not address water supply and distribution issues, nor do they indicate existing capacity for an IWRM approach such as, public investment for long-term planning or the emergence of transparent and accountable decision making based on sound science and data sharing.



Bangladesh’s official development assistance represents a significant potential strength that can be leveraged to achieve IWRM. From 2007 to 2011, Bangladesh received development assistance equivalent to USD 177.69 million on average per year for water infrastructure development. During the same period, the government invested USD 259.30 million on average per year for the same purposes [65]. Nonetheless, weak water institutions and centralized but ineffective decision making related to water infrastructure and regulation has hamstrung any progress toward implementing IWRM [17,58,66]. While Bangladesh has made some progresses in formulating policy instruments and strategies [14], an appropriate planning initiative and strategy are needed to fully institutionalize IWRM across water management at all levels in Bangladesh [30]. Experts interviewed for this research identified development assistance as a strength of potentially emergent changes in water governance, and relayed optimism that existing institutions (and some organizations) are improving management and technical capacity at increasing scales.



Conflicts over transboundary rivers have emerged as a major threat to developing further integrated water governance in Bangladesh. This result is counter to results reported by Gain and Giupponi [23]. This finding is most likely an outcome of recent severe water shortage in the Teesta River—the fourth largest trans-national river in Bangladesh. In 2014, a water shortage in Teesta was headline news in daily national and international newspapers (e.g., The Daily Star). Without the consultation or involvement of Bangladesh, the Indian government is planning to build a number of river linking projects, namely the “Tipaimukh Dam” construction, to divert the Barak River toward other states. Second, there is widespread speculation about China’s plans to build a dam at the Great Bend on Yarlung Tsangpo (Brahmaputra) and how such an impoundment would greatly reduce river flows during the low flow season. In addition, survey respondents indicated that “conflicts on transboundary rivers”, “dependency on ground water” and “impacts of climate change” as an “imminent threat” to this country.





7. Conclusions and Policy Implications


This study attempts to develop a conceptual space for expanding IWRM in Bangladesh by analyzing the current institutional and political contexts of water governance in the country. The governance system (ministerial) for policy development in Bangladesh (see [19] for a detailed description of the process) is not currently conducive to foster policy integration between water, environment, and climate change policy necessary for the successful implementation of IWRM. Our findings further indicate that there is currently no adequate policy framework in place for the coordination of existing governance or for the sharing of co-benefits of water resources in Bangladesh. We find that this lack of coordination further exacerbates fragmentation among existing organizations and institutions charged with developing and implementing water management policies. At the same time, however, fragmentation between existing governance structures presents an opportunity for an IWRM approach. Governance coordination can be improved by forging a governance arrangement that offers an appropriate mix of local and regional institutions, with strong support for strengthening of these local institutions by national authorities. To establish coordination in governance, it is essential to focus on: consolidating water institutions’ duties and responsibilities; clarifying governance and management roles; and developing mechanisms to coordinate across water-related sectors such as agriculture, energy and environment (e.g., climate change). Sharing co-benefits is a practical policy tool to reduce conflicts as well as to achieve greater social inclusiveness and balance economic, environmental, and social factors in planning, design and implementation of water resource management. However, political will and democratic accountability are essential for stable and reliable governance coordination, and this represents a significant hurdle for Bangladesh.



The analysis of strengths, weaknesses, opportunities, and threats presented in this paper highlight critical factors that represent both barriers and bridges to the potential future implementation of an IWRM approach in Bangladesh. Bangladesh is endowed with substantial water resources and despite significant and increasing water quality concerns and scarcity concerns, water resources in Bangladesh are viewed as an asset. This factor alone should represent political and social capital for increasing attention to water resource policy, including potential integration of water into other policy arenas. The substantial development assistance received by Bangladesh can and should be leveraged toward water development that coincides with other important goals of public policy including food and energy security and concerns over environmental quality and the impacts of climate change. One significant opportunity discussed herein lies in raising water use efficiency among agricultural producers (mainly in rice cultivation). Our research identified conflict (and potential conflict) on transboundary rivers as the most significant threat facing water governance in Bangladesh as unilateral upstream developments by India, China, Nepal, and Bhutan threaten the availability of water during the already water-scare dry seasons (November–May) in Bangladesh. However, we also identified river basin development as an important opportunity for pursing an IWRM approach in the region. While it is difficult to imagine a sudden shift in diplomatic relations between Bangladesh and India in the near future, the vulnerability of Bangladesh to the effects of climate change may provide some substantial grounding for international diplomacy that encourages integrated development of the Ganges-Brahmaputra River Basin and the implementation of an IWRM approach (perhaps facilitated or mediated by a non-riparian body) at a regional and hydrologically relevant scale that is multinational in scope.



Within Bangladesh, a number of water and other related policy instruments are out-of-date due to the lack of integration of climate change considerations. Incorporating climate change policy into surface-groundwater water planning is crucial to achieving sustainable management of water resources—as well as a sustainable implementation of IWRM. Anecdotal evidence suggests that if policy integration is assigned increased political importance, is subjected to increased institutional coordination and harmonization, and receives increased ministerial support and resources, it would have greater leverage.



Our assessment of the institutional and political contexts of water governance in Bangladesh leads us to suggest distinct policy strategies to foster space for the development of IWRM, and to support the SDGs for water in Bangladesh. First, a significant opportunity exists to unite water governance in Bangladesh around policies supporting increased (farm) water use efficiency. Our SWOT-AHP shows salience around this opportunity that could serve to unite water experts and the general public (farmers, communities) through information sharing, diffusion of new technology and shared governance, as well as the aid and development community for coordinated funding and support. This opportunity to foster contexts of IWRM could improve individual growers’ water harvesting abilities, build capacity for local water organizations and spread technical innovations such as rotational irrigation and drought resistant crop varieties. Second, significant government and NGO investments must be made and coordinated toward building more transparent, inclusive and accountable water governance institutions at the state, regional and local scales. These institutions would benefit from increased data sharing, not only of hydrologic data, but also relevant economic, environmental and social data as well as information on cultural norms affecting all related water-using sectors. Moreover, public and private active participation in water management decision making is essential—both the capacity and the incentive for public participation must be fostered. Third, to reduce impacts from water-related disasters and to improve general access to water surface water, a transboundary rivers’ treaty (or transboundary river policy or organization) should be pursued amongst upstream riparians (most notably India as the basin hegemon) incorporating the international principles of equitable utilization of shared resources, transparent information exchange and cooperation. To accomplish these policy recommendations, a close coordination between the Bangladesh Water Development Board and local governance actors (whether that be community leaders or development organizations working across the country) is essential to develop long-term planning mechanisms, establish new lower-cost irrigation schemes, and to link varied channels of investment to promote effective water governance through the development of IWRM.
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Appendix A


A pair-wise comparison of a matrix (A):


   A = (  α  i j   ) =  [     1     w 1    / w  2     ⋯     w 1    / w  n         w 2    / w  1     1   ⋯     w 2    / w  n       ⋮   ⋮   ⋯   ⋮       w n    / w  1       w n    / w  2     ⋯   1     ]    



(A1)







Information derived from pair-wise comparisons can be presented as a reciprocal matrix of weights (w), where the assigned relative weight enters into the matrix as an element αij and reciprocal of the entry 1/αij goes to the opposite side of the main diagonal. In the matrix, when i = j, αij = 1.



In pair wise comparisons, some inconsistencies can be expected and accepted. When “A” contains inconsistencies, the estimated priorities can be obtained by using the matrix (Equation (A1)) as the input using the Eigen value technique (Equation (A2)).


(A – λmax·I)q = 0



(A2)







Here, λmax is the principal Eigen value of matrix A, “I” is the identity matrix and “q” is the correct Eigen factor. The “q” constitutes the estimates of relative priorities. It is the first principal component of the matrix of pair wise comparisons. Again, “q” is the exact estimate of the priority vector, when the matrix does not include any inconsistencies. Each Eigen factor is scaled to sum up to one to obtain the priorities. More information on the Eigen value technique can be found elsewhere [67].



Calculating the consistency ratio


Consistency Ratio (CR) = Consistency Index (CI)/Random Consistency Index (RI)



(A3)







CI = (λmax − n)/(n − 1). Here, λmax means the principal Eigen value, which is obtained from the summation of products between each element of Eigen vector and the sum of columns of the reciprocal matrix. “n” is the size comparison matrix = 3 (see Equation (A1)). RI for n = 3 is 0.58 [66].
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Figure 1. A sample questionnaire of a pair wise comparison between strength factors. Respondents were requested to compare the importance of the two factors and based on his preferences of the particular factor he was asked to assign a weight from 1 to 9 for the relatively important factor to reflect the magnitude of the importance. The same process was followed for all pair wise comparisons. 
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Table 1. Four eras of evolution of water policies in Bangladesh, Source: [17,27,28,42].
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Era

	
Laying the Foundation of Water Institution (1947–1988)

	
Establishing the Flood Action Plan (1989–1994)

	
Restructuring the Water Sector (1995–1998)

	
Evolution of Water Governance (1999 to Date)






	
Main Concerns/Goals

	
Establishment of key institutions (e.g., BWDB) of water management

	
Strategy formulation for controlling and managing floods

	
Overhaul the water management systems, particularly, decision making process

	
Developing calibrated policy instruments to face water challenges




	
Main Issues

	
Increasing agricultural production

	
Controlling floods, particularly saving crop cultivation

	
Integrated planning and management and preserving water resources

	
Managing water demand and crisis by leveraging science and technology




	
Main Instruments

	
A 20-years Water Master Plan (WMP)

	
The Flood Action Plan (FAP)

	
The Guidelines for People’s Participation (GPP) for water development projects

	
The National Water Policy and National Water Management Plan (NWMP)




	
Key Features

	
Preparing WMP was the initial step of water planning. It overemphasized surface water interventions and overlooked ground water management. In this era, water management was followed mainly “sectoral approaches” and “structural engineering solutions” that raised much criticisms. Broadly, water management was based on flood control and drainage and irrigation management, and decision making was BWDB-centric.

	
Due to the devastating floods in 1987 and 1988, flood controlling received international attention and donors’ support. However, NGOs, civil societies criticised FAP, since it discouraged decentralized decision making. Minor irrigation (e.g., shallow tube wells) was flourished in this time owing to privatization of irrigation technology business and substantial reduction of government taxes.

	
Water management was based on flood control and drainage, albeit water crisis in the dry season and droughts were becoming an increasing concern. Enacting Upazila (Sub-district) Parishad Act 1998, formulating LGED guidelines on how to involve local people in water projects, strengthening local government institutions and provisioning impact assessment and applying EIA practice in approving projects were main issues of this era.

	
Several strategic initiatives were taken such as facilitating partnerships and devolutions of power. The government had approved a 25 years NWMP and developed other instruments, namely BWDB Strategic Plan 2009–2014, National Water Act 2013, and Haor (flooded tectonic depressions) Master Plan 2012–2032. However, the challenges lie in implementation of these instruments as the country has shortage of resources and political will.











[image: Table] 





Table 2. Environmental and climate policy integration of major national policies of WRM.
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Policy Instrument

	
Inclusion

	
Consistency

	
Weighting

	
Reporting

	
Resources






	
Environmental Policy Integration (EPI)




	
National Water Policy [31]

	
Explicitly discusses as “water for the environment”.

	
“Protection of the environment” states a fair consistency.

	
Importantly presented, signifying an efficient and equitable water use.

	
Reporting and evaluation systems are weaker. Poor monitoring systems.

	
Lacking of resources, e.g., financial and technological.




	
Development Strategy of the National Water Management Plan [32]

	
Carefully includes measures for environment protection and improvement.

	
Indirectly, as it creates avenues for efficient management

	
“Health and environment strategy” is a major strategic choice of this document.

	
Weaker reporting provision. Suggests applying evaluation tools, e.g. EIA.

	
States challenges. GOs, IOs and DOs provide supports.




	
National Water Management Plan [21]

	
“Protection of the natural environment” states as a major goal.

	
Partly. Economic development is a prime issue.

	
Considerably significant as water pollution is a pressing issue.

	
Includes a detailed plan for coordination, monitoring and reporting.

	
States a brief funding plan (donor-dependent), indicating challenges.




	
Climate Policy Integration (CPI)




	
National Water Policy 1999

	
Not Included.

	
Inconsistent.

	
The Term ”Climate Change” is Not Used.

	
No

	
No




	
Water sector Development Strategy 2001

	
Climate change issue inadequately includes.

	
Broadly consistent.

	
States only the sea level rise concern and reports more researches are needed on it.

	
Weaker reporting systems due to financial and technical limitations.

	
No. However, it reports caveats such as flood, arsenic contamination, and natural calamities.




	
National Water Management Plan 2004

	
Inexplicitly.

	
Inconsistent. It only states in the baseline of the plan.

	
Climate change problems insignificantly presented.

	
Knowledge gaps on climate change impacts are acknowledged.

	
No








Notes: A. Inclusion: to what extent are policy documents directly and indirectly covered environmental/climate change (Env/CmC) policy objectives? Consistency: have the contradictions between the aims of relating to Env/CmC and other policy goals been assessed and have there been efforts to minimize revealed contradictions? Weighting: has the relative priority of Env/CmC compared to other policy aims been decided and are there procedures for determining the relative priorities? Reporting: Are there clearly stated evaluation and reporting requirements for Env/CmC ex-ante and have such evaluations for reporting happened ex-post? Resources: has financial and human resources use for the implementation of Env/CmC objectives and impact assessment been specified? B. A detailed explanation on policy integration evaluation is found in Kivimaa & Mickwitz [55], and Roy & Chan [53].
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Table 3. Priority and consistency ratioa of the SWOT factors and groups, including the overall priority of the factors.
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SWOT Group

	
Priority of the Group

	
SWOT Factors

	
Consistency Ratio

	
Priority of the Factors Within the Group b

	
Overall Priority of the Factor c






	
Strengths

	
0.25

	
S1: A large amount of water bodies

	
5.91%

	
0.54

	
0.14




	
S2: Receiving a handsome amount of Official Development Assistance

	
0.35

	
0.09




	
S3: Organizational setup and network (e.g., NGO)

	
0.11

	
0.03




	
Weaknesses

	
0.16

	
W1: Weaker water institutions, i.e., implementation delays and lacking of ministerial leadership

	
6.00%

	
0.56

	
0.09




	
W2: Centralised decision making

	
0.29

	
0.05




	
W3: Outdated sectoral policies

	
0.10

	
0.02




	
W4: IWRM is not institutionalized

	
0.05

	
0.01




	
Opportunities

	
0.38

	
O1: Raising water-use efficiency in rice production

	
8.31%

	
0.64

	
0.24




	
O2: River basin development and management

	
0.28

	
0.11




	
O3: Introducing progressive tariff for households and industrial water consumption

	
0.08

	
0.03




	
Threats

	
0.21

	
T1: High dependency on ground water

	
6.47%

	
0.35

	
0.07




	
T2: Conflict on transboundary rivers

	
0.50

	
0.11




	
T3: Industrial water pollution

	
0.05

	
0.01




	
T4: Impacts of climate change (e.g., sea level rising)

	
0.10

	
0.02








Notes: a The consistency ratio (Equation (A3), see Appendix A) of the comparisons between four SWOT groups was 8.28%; b Factor priority score is the normalized Eigen vector of a comparison matrix; c The overall priorities of the factors were calculated by multiplying the priority of the factor within the group by the priority of the group.
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