


Evaluating the Required Water Governance in the Face of Compounded Crises: An Indicator Assessment Approach for the City of Bukavu, Democratic Republic of Congo.


Abstract 
The city of Bukavu, like most of the Sub-Sahara African cities, is characterised by poor water performance yet it is coming under increasing pressure in the face of climate change and rapid urbanization. Following the commitment of the Congolese government to prioritize tackling water challenges as a crucial part of the county’s way to development in 2011, initiatives have been taken at institutional, legislative, and financial levels both nationally and locally but there has been a lack of a clear strategy in coordinating the efforts made, leading to a status quo at some levels and an exacerbation of the situation in others caused by the resurgence of new crises. This paper describes an evaluation of the governance capacity of Bukavu to tackle the city’s most prominent water challenges (water scarcity, flood risk, wastewater treatment, solid waste treatment and urban heat island), focusing on opportunities and barriers in the governance of these challenges so as to provide insight into the areas where decision-makers and the general public should consider in the planning for a better water governance in the city. The City Blueprint Approach, a diagnostic tool consisting of the Trends and Pressures Framework, the City Blueprint Performance Framework and the Governance Capacity Framework was selected and applied to Bukavu using publicly available information. The analysis revealed that awareness of the challenges; through community knowledge and local sense of urgency, is critical in building water governance while considering uncertainties and complexities. It explains the slightly better water scarcity governance of Bukavu, compared to the other selected challenges. It is recommended that local authorities play a more influent role in the strategic planning for water governance in the city, starting with awareness-raising and building local capabilities as part of an iterative strategic planning aimed at welfare enhancement in Bukavu.
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1. Introduction
Around the world and in spite of their huge economic importance to the gross domestic product of countries and regions (Glaeser & Gottlieb, 2009; Bluhm & Krause, 2018)[1,2], cities are increasingly experiencing the occurrence of water-related challenges (Bako et al., 2021; Wamsler et al., 2013)
, making them a relevant point of assessment of the sustainability and resilience of water resources management and governance in those countries and regions especially in the context where it is projected that by 2050, seven in ten people globally will be living in cities (World Bank Urban Development, 2020). In sub-Sahara African (SSA) cities in general and Congolese cites in particular, people reportedly experience the following challenges: (1) poor access to drinking water and sanitation; (2) aging and inefficient water infrastructure and systems; (3) greater exposure to hazard and calamities notably floods and landslides among others, and (4) ineffective and/or confusing/conflicting institutional and legal frameworks for water management; (5) low financial performance of the water and waste utilities (Akampondi et al., 2024; Pule & Barakagira, 2022; Koop & Grison, 2020; Jaax, 2020). These challenges are linked to and exacerbated by (1) rapid urbanization, (2) demographic pressure, (3) political and economic constraints, (4) lack of competent human resources capable to innovate in the water sector, and (5) climate change (Jaax, 2020; Birkenholtz, 2013; Jain & Singh, 2010). While some efforts have been made, both at local and international levels, to tackle these challenges starting from emergence of new water management approaches and concepts (Barakagira & Ndungo, 2023; Graefe, 2016; United Nations Goal 6, 2020), the improvement of the situation has remained slow if not absent in some cases. To achieve the sustainable development goal on water and sanitation by the year 2030 (United Nations Goal 6, 2020), it will be crucial to go beyond paradigm shifts and mere adoption of new national and local targets as far as water resources management and governance are concerned, by clearly defining what the new paradigm and targets entail and most importantly, how effectively they will be implemented with the adequate resources availed for that effect. 
Cities in the Democratic Republic of Congo (D.R. Congo) are a typical example of a deteriorating water situation where in urban access to safely managed drinking water and sanitation reached only 40% and 20% respectively in 2020 (from 37% and 22% respectively in 2015) (WHO & UNICEF, 2021), caused by decades of mismanagement, political instability and underinvestment in the sector, all that in spite of the fact that the country is endowed with 52% of Africa’s surface water reserves, 23% of the continent’s renewable water resources and vast groundwater reserves (UNEP Problématique de l’Eau en République Démocratique du Congo, 2011 ; UNEP République Démocratique du Congo, 2012); and the many projects and initiatives both at legislative, institutional and financial levels initiated in the last decades (Ministère du Plan Document de Stratégie de Croissance et de Réduction de la Pauvreté, Deuxième génération, 2011); whereas other dryer SSA countries such as Botswana which relies on ephemeral surface water, groundwater, unconventional water sources had in the same year 2020, 83% and 91% of urban access to drinking water and sanitation respectively (WHO & UNICEF, 2021). This evidences that water problems are not solely availability problems but water governance problems and most importantly the efficiency and resilience of the governance mechanisms in place in the face of uncertainties and emerging crises (Staddon et al., 2020). The economic crises brought by the COVID-19 pandemic and the emergence of climate change have undoubtedly, though the scale is yet to be fully known, overstretched the water governance capacity of the D.R. Congo (World Bank Urban Development, 2020), pushing back the many efforts made in the last decades. However, unlike the COVID 19 crises which started abruptly in March 2020 claiming lives and constraining the government to make delicate decisions, aimed at curbing the spread of the virus, most of which destroyed the livelihoods of thousands of people; most of the other factors that could explain the poor water and sanitation situation in the D.R. Congo such as climate change, occur slowly and for that reason they struggle to catch the attention of the decision makers as well as the general public.
This study aims to provide additional insights into how the emergence of environmental, social and economic challenges could halt the progress towards tackling water-related challenges, by analysing the governance capacities of a city to tackle five water challenges using the governance capacity framework of the City Blueprint Approach (CBA). The study is important in bridging the gap between and rebalancing the efforts and progress on one hand and the targets on the other hand, in order to inform decision-making: (1) in a timely fashion, (2) in a manner that is readily accessible and understandable by decision-makers, (3) in a form that is compatible and usable in the specific decision making process, and (4) in a form that is acceptable in terms of accuracy and trustworthiness (Liu et al., 2007; Mckinney et al., 2011); about the necessity to consider addressing the water challenges in a iterative manner avoiding missing the targets for one challenge because of drawbacks from other challenges. 
The CBA is an indicator assessment tool comprising of three complementary frameworks to assess the sustainability of the integrated water resources management of a municipality, developed and subsequently revised and improved in a learning by doing fashion by the KWR Water Research Institute and Utrecht University, The Netherlands (Koop & Van Leeuwen, 2017). The frameworks include (1) Trends and Pressures Framework which assesses the pressures under which water managers work compared to the global trend, (2) City Blueprint Performance Framework which evaluates the adequacy of water resources management in the city and (3) Governance Capacity Framework which analyses the governance capacity of the city in order to determine where the city’s water governance should be improved (Koop et al., 2017; Koop & Van Leeuwen, 2015
). The CBA has been successfully used worldwide, in different contexts including some SSA cities and as of July 2020, the methodology assessed more than 150 municipalities and regions in more than 50 countries (EIP Water, The City Blueprint Approach, 2021).
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Figure 1. The City Blueprint Approach (Koop & Van Leeuwen, 2017)
2. Methodology
2.1. Study area
The study was conducted in the city of Bukavu, the provincial capital of the South Kivu province, eastern D.R. Congo, central Africa. Bukavu is located between 2° 30’ S and 28° 50’ E, at an average altitude of 1614 m, bordered in the North by Lake Kivu, in the East by the Ruzizi River, in the West by River Nyamuhinga and the South by Kabare territory (Neema, 2019). Population estimates based on population growth suggest that in 2020, approximately 1 million people lived in Bukavu which is over seven times more than the population recorded during the 1970 population census (way before the city’s high demography became a concern), and this is arguably explained mostly by political events since the 1990s onwards which resulted into immigrations from rural areas (Bayumbasire et al., 2021). Bukavu is built on an uneven terrain with gradients of hundreds of metres of height on short distances; the climate is tropical and humid influenced by the altitude (climate type Aw according to Köppen’s classification) with two seasons: a long rainy season from September to May and a short dry season from June to August (Neema et al., 2019; Bayumbasire et al., 2021). The average monthly rainfall is 109.5 mm and the average monthly temperature is 19.2 °C with very law annual thermic amplitude of 2.2 °C (Lina, 2016).
In the recent history of Bukavu, some of the hydro climatic events include: (1) heavy rainfalls at the beginning of the rainy season causing flash floods, river sedimentation, and triggering landslides; (2) longer dry season appearing earlier than usual and ending late in October instead of August, hence disruption the farming calendar and lowering of river water levels causing a deficit in the water supply capacity from water treatment plant leading to water interruptions; (3) hotter days and nights caused by a modest increase in average daily temperature; (4) increase in flood risk and river pollution caused by rapid urbanization, increased discharge of solid waste and wastewater into rivers and inadequate water canalization.
2.2. City Blueprint Approach
The CBA is a baseline assessment method and first step in the strategic planning process that a city should embark on, aimed at assessing the sustainability of water resources management and governance in municipalities and regions consisting of three frameworks that comprise of a total of 75 indicators as described in the sections that follow (Koop & Van Leeuwen, 2015). Other assessment methods applied at city level include the water sensitive city index which consists of 34 indicators span over seven specific goals which are: (1) ensure good water sensitive governance; (2) increase community capital; (3) achieve equity of essential services; (4) improve productivity and resources efficiency; (5) improve ecological health; (6) ensure quality urban spaces; and (7) promote adaptive infrastructure (Rogers et al., 2020; Wong et al., 2020). The fact that the CBA is meant to assess the sustainability of integrated water resources management which is the water management approach selected and promoted in the D.R. Congo and the successful wide use of the methodology in similar contexts to Bukavu notably in Bangui, and Libreville, among other SSA cities (Koop & Grison, 2020), led to the selection of the methodology for this study. 
2.2.1. Trends and Pressures Framework
The Trends and Pressures Framework (TPF) consists of a total of 24 indicators (including sub-indicators) divided over four broad categories: environmental pressures, social pressures, financial pressures and the World Bank governance indicators. The TPF indicators scores are standardized to a scale of 0-10 (0 being ‘no pressure’ and 10 ‘high pressure’) and divided into ordinal class expressed as ‘degree of concern’ (0-2: ‘no concern’; 2-4: ‘little concern’; 4-6: ‘medium concern’; 6-8: ‘concern’; 8-10: ‘great concern’) according to Koop & van Leeuwen (2020). The TPF has been applied on Bukavu to determine, in comparison to global trends, the environmental, social financial and governance pressures in the city that hamper the progress toward achieving SDG 6. Table 1 summarizes the goal, framework indicators, the scoring and source of data for the TPF; a detailed explanation of the assessment of the TPF version August 2020 can accessed at KWR Indicators of the Trends and Pressures Framework (2020a) [30]. 
Table 1. Features and methods of the Trends and Pressures Framework and the City Blueprint Performance Framework
	Trends and Pressures Framework

	Framework
	Twenty-four indicators divided over four categories: 
1. Social
2. Environmental
3. Financial
4. Governance

	Goal
	Baseline assessment of the of sustainability of urban water resources management

	Score
	0 (low performance) to 10 (high performance)

	Overall score
	Blue City Index (BCI), the weighted geometric mean of 24 indicators

	Source of data
	Public data and data provided by the waste and water utilities and the city based on a questionnaire

	City Blueprint Performance Framework

	Framework
	Twenty-four indicators divided over seven categories:
1. Basic water services
2. Water quality
3. Wastewater treatment
4. Water infrastructure
5. Solid waste
6. Climate adaptation
7. Plans and actions

	Goal
	Baseline assessment of the of sustainability of urban water resources management

	Score
	0 (low performance) to 10 (high performance)

	Overall score
	Blue City Index (BCI), the weighted geometric mean of 24 indicators

	Data
	Public data and data provided by the waste and water utilities and the city based on a questionnaire



2.2.2. City Blueprint Framework
The City Blueprint Framework (CBF) consists of 24 indicators divided over seven main categories: (1) basic water services; (2) water quality; (3) wastewater treatment; (4) water infrastructure; (5) solid waste; (6) climate adaptation; (7) plans and actions. The indicator score are standardized to a scale of 0-10 (0 meaning ‘poor performance’ and 10 meaning ‘high performance’) by comparing the indicator values to international range, using natural boundaries of 0 and 100 percent, or by using ordinal classes, or the min-max method (KWR Indicators of the Trends and Pressures Framework, 2020a). A summary of the goal, framework indicators and the scoring, and the source of data of the CBF is given in Table 1; a further detailed explanation of the assessment of the CBF is available at (KWR Indicators of the City Blueprint Performance Framework, 2020b) [31]. The CBF has been assessed on Bukavu in order to appraise the city’s performance as far as integration of water resources management is concerned.    
2.2.3. Governance Capacity Analysis
The Governance Capacity Framework (GCF) is a water governance capacity analysis method consisting of three dimensions of governance, nine key conditions for governance and 27 indicators, each of which having a predefined question to which answers were sought for each of the water governance challenges using a two steps approach: (1) review of documents, reports and publicly available information on the challenge to generate preliminary score for the indicators based on a five levels Likert-type method, with reference to (World Bank Urban Development, 2020); and (2) interview with and consultation of experts to confirm the preliminary scores. Table 2 provides the pre-defined questions for the 27 indicators; a detailed explanation of the GCF assessment can be accessed at KWR Indicators of the Governance Capacity Framework (2020c).
Table 2. Overview of the pre-defined questions for each of the twenty-seven indicators of the Governance Capacity Framework
	Indicator
	Pre-deﬁned question

	1.1 community knowledge

	To what extent is knowledge regarding the current and future risks, impacts, and uncertainties of the water challenge dispersed throughout the community and local stakeholders who may result in their involvement in decision-making and implementation?

	1.2 Local sense of urgency
	To what extent do actors have a sense of urgency, resulting in widely supported awareness, actions, and policies that address the water challenge?

	1.3 Behavioural internalization
	To what extent do local communities and stakeholders try to understand, react, anticipate and change their behaviour in order to contribute to solutions regarding the water challenge?

	2.1 Information availability

	To what extent is information on the water challenge available, reliable, and based on multiple sources and methods, in order to meet current and future demands so as to reveal information gaps and enhance well-informed decision-making?

	2.2 Information transparency
	To what extent is information on the water challenge accessible and understandable for experts and non-experts, including decision-makers?

	2.3 Knowledge cohesion
	To what extent is information cohesive in terms of using, producing and sharing different kinds of information, usage of different methods and integration of short-term targets and long-term goals amongst different policy ﬁelds and stakeholders in order to deal with the water challenge?

	3.1 Smart monitoring
	To what extent is the monitoring of process, progress, and policies able to improve the level of learning (i.e., to enable rapid recognition of alarming situations, identiﬁcation or clariﬁcation of underlying trends)? Or can it even have predictive value?

	3.2 Evaluation
	To what extent are current policy and implementation continuously assessed and improved, based on the quality of evaluation methods, the frequency of their application, and the level of learning?

	3.3 Cross-stakeholder learning
	To what extent are stakeholders open to and have the opportunity to interact with other stakeholders and deliberately choose to learn from each other?

	4.1 Stakeholder inclusiveness

	To what extent are stakeholders interacting in the decision-making process (i.e., are they merely informed, are they consulted or are they actively involved)? Are their engagement processes clear and transparent? Are stakeholders able to speak on behalf of a group and decide on that group’s behalf?

	4.2 Protection of core values
	To what extent (1) is commitment focused on the process instead of on early end-results? (2) do stakeholders have the opportunity to be actively involved? (3) are the exit procedures clear and transparent? (All three ensure that stakeholders feel conﬁdent that their core values will not be harmed.)

	4.3 Progress and variety of options
	To what extent are procedures clear and realistic, are a variety of alternatives co-created and thereafter selected from, and are decisions made at the end of the process in order to secure continued prospect of gain and thereby cooperative behaviour and progress in the engagement process?

	5.1 Ambitious and realistic management
	To what extent are goals ambitious (i.e., identiﬁcation of challenges, period of action considered, and comprehensiveness of strategy) and yet realistic (i.e., cohesion of long-term goals and supporting ﬂexible intermittent targets, and the inclusion of uncertainty in policy)?

	5.2 Discourse embedding
	To what extent is sustainable policy interwoven in historical, cultural, normative and political context?

	5.3 Management cohesion
	To what extent is policy relevant for the water challenge, and coherent regarding (1) geographic and administrative boundaries; and (2) alignment across sectors, government levels, and technical and ﬁnancial possibilities?

	6.1 Entrepreneurial agents

	To what extent are the entrepreneurial agents of change enabled to gain access to resources, seek and seize opportunities, and have an inﬂuence on decision-making?

	6.2 Collaborative agents

	To what extent are actors enabled to engage, build trust and collaborate, and connect business, government, and sectors, in order to address the water challenge in an unconventional and comprehensive way? 

	6.3 Visionary agents 
	To what extent are actors in the network able to manage and effectively push forward long-term and integrated strategies which are adequately supported by interim targets?

	7.1 Room to manoeuvre

	To what extent do actors have the freedom and opportunity to develop a variety of alternatives and approaches (this includes the possibility of forming ad hoc, ﬁt-for-purpose partnerships that can adequately address existing or emerging issues regarding the water challenge)?

	7.2 Clear division of responsibilities
	To what extent are responsibilities clearly formulated and allocated, in order to effectively address the water challenge?

	7.3 Authority 

	To what extent are legitimate forms of power and authority present that enable long-term, integrated and sustainable solutions for the water challenge? 

	8.1 Affordability 

	To what extent are water services and climate adaptation measures available and affordable for all citizens, including the poorest? 

	8.2 Consumer willingness to pay 
	How is expenditure regarding the water challenge perceived by all relevant stakeholders (i.e., is there trust that the money is well spent)? 

	8.3 Financial continuation 
	To what extent do ﬁnancial arrangements secure long-term, robust policy implementation, continuation, and risk reduction? 

	9.1 Policy instruments 

	To what extent are policy instruments effectively used (and evaluated), in order to stimulate desired behaviour and discourage undesired activities and choices? 

	9.2 Statutory compliance 

	To what extent is legislation and compliance, well-coordinated, clear and transparent and do stakeholders respect agreements, objectives, and legislation? 

	9.3 Preparedness 

	To what extent is the city prepared (i.e., there is clear allocation of responsibilities, and clear policies and action plans) for both gradual and sudden uncertain changes and events?



3. Results
3.1. Trends and Pressures in Bukavu
Figure 2 shows the scores of each of the twenty-four indicators of the TPF, ranging from 0 to 10 (0 indicating ‘no pressure’ and 10 ‘high pressure’). The TPF indicators of Bukavu scored between 0 and 10, with the areas of concern and great concern being urbanization rate, burden of disease, education rate, economic pressure, poverty rate, political stability, rule of law, government effectiveness, control of corruption, regulatory quality, voice and accountability, investment freedom and air quality. The overall score (Trends and Pressures index) of 5.28 reflects that the pressures under which water professionals work in Bukavu are of concern and could explain the poor performance of the water sector.

Figure 2. Trends and Pressures Assessment for Bukavu. 
The indicators are scored on a scale of 0 to 10 (0-2, first concentric inner circle: no concern; 2-4, second concentric inner circle: little concern; 4-6, third concentric inner circle: medium concern; 6-8, fourth concentric inner circle: concern; 8-10, outer circle: great concern). The shaded red area shows the pressure in the city –the larger the shaded area, the more pressure that could induce a poor water sector performance. The trends and pressures index is 5.28
The TPF assessment illustrates the fact that water professionals of Bukavu operate in under less challenging environmental factors but at the same time very constraining financial, political and social factors meaning that the water (and waste) utilities could exploit an available natural capital (fresh water resources, land, among others) to improve their performance but they cannot sustain any performance gained from that capital because they lack adequate physical, social, and human capitals compounded to the lacking financial capital from both the utilities and the consumers. It is important to note that the Bukavu’s natural capital has proven to be resilient during all the crises that the city has gone through in the past decades, unlike the other four capitals which have been lost and or damaged in the face of political and social upheavals. This suggest therefore that in order to enhance welfare in Bukavu through water governance, the natural capital should be consolidated while rebuilding human, financial, physical and social capitals.
3.2. City Blueprint of Bukavu
The CBF scores are presented in Figure 3 which gives an indication of Bukavu’s water cycle management by showing the scores of the twenty-four indicators of the CBF, ranging from 0 (at the centre of the circle) to 10 (outer edge of the circle). The overall score (Blue city index) of 1.42 reflects the fact that Bukavu is currently categorised as a city ‘lacking basic water services’ according to Koop and van Leeuwen (2017).

Figure 3. City Blueprint Framework analysis for Bukavu. Indicators composing the various components of integrated water resources management are score on a scale of 0 (centre of the circle: lowest performance) to 10 (periphery of the circle: highest performance). The shaded blue area shows the overall performance of Bukavu –the larger the shaded area the higher the performance. The overall score (Blue city index) is 1.42.
The CBF assessment highlights the fact that, overall, there are few performances in Bukavu’s integrated water resources management system. Indeed, despite the good quality of water supplied by the national water supply company (REGIDESO), access to drinking water and sanitation is poor, and furthermore, notwithstanding the fact that solid waste produced in Bukavu is relatively low compared to international standards, solid waste and waste water treatment and recycling are very limiting. Moreover, climate change adaptation and management effectiveness are also limiting suggesting an overall lack of preparedness of Bukavu to deal with emerging water challenges. The limiting performances can arguably be attributed to the political and economic crises (1993 onwards) which accentuated mismanagement in the water sector, spurring even more pressure on the water managers and hence depriving the waste and water sectors the most of the capacities that both the REGIDESO and waste utilities have to rely one for water and waste service delivery in Bukavu.
3.3. Water Governance in Bukavu
Table 2 shows the scores for the GCF assessment for Bukavu for the twenty-seven indicators for each of the water governance challenges. The blue city index of Bukavu indicated that the city lacks basic water services; indeed access to drinking water and sanitation, and wastewater treatment and solid waste treatment, as well as indicators for water infrastructure (storm water separation, average age sewer and water system leakages) scored poorly (Figure 3), thus it very likely that the efforts and initiatives will be hampered in the coming years, further exacerbating the already precarious water situation considering the facts that (1) the political makeup in the whole South Kivu province does not yet encourage the residents of Bukavu to go back to their villages still prone to insecurity and lack of basic services (water, electricity, infrastructure among others) and opportunities (jobs, market access), (2) economic and financial crises of different origins including most recently  the current COVID 19 pandemic, the declines in global prices of minerals on which the economy of the province and the whole D.R. Congo rely on, (3) environmental degradations (land degradation through erosion and landslides, surface water pollution through wastes dumping in rivers and lake, groundwater contamination caused by inadequate sanitation practices and facilities notably pit latrines), (4) human capital is being drained away from Bukavu because of the persistent socio-economic constraints (UNEP République Démocratique du Congo, 2012). Therefore, there is an urgent need to analyse and understand the governance of water scarcity, and wastewater treatment and solid waste treatment in order to inform on how to better bounce back from the resurging crisis while sustainably tackling the challenges of water scarcity, wastewater treatment and solid waste treatment (Andama et al., 2024). Similarly, the CBF analysis indicated that climate adaptation, climate smart buildings scored poorly, and hence considering the intensification of extreme hydro climatic events, it was deemed necessary to consider flood risk as an issue of concern of which governance needs to be analysed in Bukavu.
Furthermore, the CBF and TPF analysis indicate that the green space in Bukavu, though arguably large now compared to global trends, is decreasing because of social pressures, and hence taking into account the financial pressures and the poor climate adaptation performance of Bukavu, it was deemed important to proactively analyse the governance of urban heat island in Bukavu. Given the fact that the five challenges: water scarcity, flood risk, wastewater treatment, solid waste treatment and urban heat island, are predicted to increase both in intensity and in frequency in the future because of climate change and rapid urbanization (Barakagira & Ndungo, 2023; Koop & Van Leeuwen, 2017), it is all the most susceptible that this increase will occur differently depending on the challenge yet the five challenges are related. It is therefore indispensable for Bukavu to adopt an iterative process that enables the capacity to find dynamic long-term solutions supported with flexible intermittent targets to anticipate on changing situations.
4. Discussion
This study sought to analyse the governance capacity of Bukavu for water scarcity, flood risk, wastewater treatment, solid waste treatment, and urban heat island; the findings on the GCF analysis for these five challenges are discussed in the sections that follow.
4.1. Water Scarcity
As far as the ‘knowing’ governance dimension for water scarcity is concerned, local sense of urgency is an encouraging capacity, whereas community knowledge, and behaviour internalization are indifferent (that is, neither encouraging nor limiting), information availability, smart monitoring, evaluation, cross-stakeholder learning are limiting capacities, and information transparency and knowledge cohesion are very limiting capacities.
Furthermore, and as far as the ‘wanting’ dimension for water scarcity governance is concerned, stakeholder inclusiveness in an indifferent capacity, whereas protection of core values, progress and variety of options, ambitious and realistic management, discourse embedding, management cohesion and entrepreneurial agents are limiting capacities; collaborative agents and visionary agents are very limiting capacities.
Regarding the ‘enabling’ dimension for water scarcity governance, clear division of responsibilities and authority are indifferent capacities; affordability, consumer willingness to pay, policy instrument, statutory compliance, and preparedness are limiting capacities; and room to manoeuvre and financial continuation are very limiting capacities.
The results of governance of water scarcity have stressed that the capacity of the city of Bukavu to cope with the challenge of water scarcity is arguably the most developed amongst the capacities to mitigate water challenges but at the same time it is mainly limiting and hence there is still a lot to be done to improve the city’s capacity to mitigate this challenge. These results are consistent with the 2020 data indicating a gap between the proportion of the population with access to drinking water in the D.R. Congo of 40% and that with access to another water related challenge, namely access sanitation in the country which was 20% (WHO & UNICEF, 2021). The relatively better capacity to tackle water scarcity could be explained by a more decisive engagement of different stakeholders into addressing the issue of water scarcity (Pule and Barakagira, 2022), as the case for Bukavu. This engagement was expressed, at local level in terms of (1) construction of several stand posts in Bukavu mostly by non-governmental organizations, (2) impounding of another river in Kabare territory to add on the supply capacity of Murhundu water treatment plant, and impounding water from Lake Kivu to be used (not for drinking purposes because untreated) for by households experiencing water interruptions, (3) devotion of the agents of the REGIDESO to endure working in difficult financial and technical condition because they consider their work to be “noble” (UNEP Problématique de l’Eau en République Démocratique du Congo, 2011); at national level in terms of law (2015 ‘law relative to water’) several initiatives to improve the performance of the national water supply company at institutional level and financial levels. They are important as they shed light on the important governance measures (that is improving the limiting capacities and consolidating the encouraging ones) to mitigate water scarcity that have been ignored or omitted by previous works and projects in the city. By evaluating in detail, the governance capacity to mitigate water scarcity, a particular insight into what the ever reported “much more that needs to be done to improve access to drinking water” (UNEP République Démocratique du Congo, 2012) could entail is provided. 
4.2. Flood risk
The GCF analysis assesses that regarding the ‘knowing’ governance dimension to tackle flood risk is concerned, local sense of urgency is an indifferent capacity; community knowledge and behavioural internalization are limiting capacities; and information availability, information transparency, knowledge cohesion, smart monitoring, evaluation and cross-stakeholder learning are very limiting capacities.
Further, the analysis of the ‘wanting’ dimension for flood risk governance indicates that stakeholder inclusiveness and discourse embedding are limiting capacities, while protection of core values, progress and variety of options, ambitious and realistic management, management cohesion, entrepreneurial agents, collaborative agents and visionary agents are very limiting capacities.
Furthermore, as far as the ‘enabling’ governance dimension to address flood risk is concerned, authority is a limiting capacity while room to manoeuvre, clear division of responsibilities, affordability, consumer willingness to pay, financial continuation, policy instruments, statutory compliance and preparedness are very limiting capacities (Masika & Barakagira, 2024).
The results on the poor governance capacity in mitigating flood risk concur with Raaijmakers, Krywkow, & Van Der Veen (2008) who argued that the perception of flood risk as a challenge was determinant in its mitigation. According to these results, the capacity of the city of Bukavu in terms of ‘knowing’ the challenge of flood risk is very limiting, therefore the inadequacy in knowledge would induce an even poorer ‘wanting’ capacity aimed at mitigating the challenge. Consequently, the ‘enabling’ dimension to mitigate the challenge is very limiting. These results are important as they inform on lack of preparedness for flood risks despite some reported cases of flush flood events in the recent history of the city. They are useful to the decision makers that would intend to design a sound disaster preparedness contingent policy, plan and projects relative to flooding at the community level (Masika & Barakagira, 2024).
4.3. Wastewater treatment
As far as the analysis of the ‘knowing’ dimension for wastewater treatment governance is concerned, community knowledge, local sense of urgency and information availability are limiting capacities whereas behaviour internalization, information transparency, knowledge cohesion, smart monitoring, evaluation, and cross-stakeholder learning are very limiting capacities.
Regarding the analysis of the ‘wanting’ dimension of governance required to tackle wastewater treatment, stakeholder inclusiveness and progress and variety of options are limiting capacities while protection of core values, ambitious and realistic management, discourse embedding, management cohesion, entrepreneurial agents, collaborative agents and visionary agents are very limiting capacities.
Furthermore, the analysis of the ‘enabling’ governance dimension indicates that room to manoeuvre and authority are limiting capacities whereas clear division of responsibilities, affordability, consumer willingness to pay, financial continuation, policy instruments, statutory compliance and preparedness are very limiting capacities.
The results on governance capacity for mitigating wastewater treatment have highlighted the already reported effects of social practices and behaviours on mitigating governance challenges by Adger et al. (2009) [34]. The results clearly show that best sanitation practices are not widely shared in Bukavu, as far as wastewater disposal and treatment are concerned. In fact, Lina (2016) reported that in the city of Bukavu, wastewater treatment was in most cases ignored as a necessity or a possibility and similar documentation was done in a study conducted around palm oil producing industries in Bugala Islands (Kavuma & Barakagira, 2024). The communities living in Bukavu do not pay attention to wastewater treatment despite the fact that untreated wastewater, getting in contact with those who generated it or their neighbours was reported by Kayeye (2014), to be one of the major public health concerns. These results are important because they demonstrate the level of distrust in the urgency of the need for wastewater treatment plants in the city. They are unique because it had been assumed that the primary reason for the lack of wastewater treatment plants in the city was the lack of financial means (Lina, 2016) but the results evidence that the public would not easily support the idea of dividing means for wastewater treatment facilities in the city as it would do for solid waste treatment as reported by Andama et al. (2024).
4.4. Solid Waste Treatment
The analysis of the ‘knowing’ governance dimension to address solid waste treatment indicates that local sense of urgency, and behaviour internalization are indifferent capacities, that is they are neither encouraging nor limiting; community knowledge, information availability, and cross-stakeholder learning are limiting capacities while information transparency, knowledge cohesion, smart monitoring, and evaluation are very limiting capacities.
As far as the ‘wanting’ dimension for solid waste treatment governance is concerned, stakeholder inclusiveness, progress and variety of options, discourse embedding, and management cohesion are limiting capacities whereas protection of core values, ambitious and realistic management, entrepreneurial agents, collaborative agents and visionary agents are very limiting capacities.
The analysis of the ‘enabling’ dimension for solid waste treatment governance indicates that room to manoeuvre, and authority are limiting capacities while affordability, consumer willingness to pay, financial continuation, policy instruments, statutory compliance and preparedness are very limiting capacities (Andama et al., 2024).
The results on governance capacity in mitigating solid waste treatment have suggested a slightly stronger capacity that is developing in Bukavu for solid waste treatment compared to wastewater treatment. This could be explained by how ancient the concern about the challenge has been on the agenda of preoccupations of the population in Bukavu, consistent with the observation of UNDP (2013). The results illustrate that the governance for solid waste treatment is still limiting and that a lot more needs to be done. The importance and the uniqueness of these results are contained in the fact that they advocate for another perspective into investigating and attempting to solve the solid waste challenge in the city contrasting the narrow-range management strategies previously proposed, notably recycling and composting of solid wastes (Andama et al., 2024; Kayeye et al., 2013). 
4.5. Urban Heat Island
The analysis of the ‘knowing’ dimension for urban heat island governance in Bukavu indicates that local sense of urgency is a limiting capacity whereas community knowledge, behaviour internalization, information availability, information transparency, knowledge cohesion, smart monitoring, evaluation, and cross-stakeholder learning are very limiting capacities.
Further, the analysis of the ‘wanting’ governance dimension to tackle urban heat island in Bukavu indicates that all the indicators (stakeholder inclusiveness, protection of core values, progress and variety of options, ambitious and realistic management, discourse embedding, management cohesion, entrepreneurial agents, collaborative agents and visionary agents) are very limiting capacities.
Furthermore, the analysis of the ‘enabling’ dimension for urban heat island governance in Bukavu indicates that room to manoeuvre and policy instruments are limiting capacities while clear division of responsibilities, authority, affordability, consumer willingness to pay, financial continuation, statutory compliance and preparedness are very limiting capacities.
The results on governance capacity to mitigate urban heat island are with no doubt the most limiting of all the challenges, and this could be explained by the low level of climate change awareness in the country as reported by UNEP (2006). In fact, there is an observed resistance amongst an important proportion of the population, towards acknowledging the changes in climate in Bukavu arguably because of few major climate-related incidents in the city. However, disaggregating the evidence of climate change may provide a different picture, since the same people denying that climate change is occurring in Bukavu might acknowledge that some warmer nights are being recoded though the high altitude of Bukavu favours a cooler weather (Balasha et al., 2021). Although urban heat islands have remained very minor in Bukavu, thus the governance capacity analysis to mitigate urban heat island is more of a proactive endeavour; it is projected that they could increase in frequency and importance as it is already happening in countries previously characterised by a rather temperate weather. Therefore, these results on governance of urban heat island are important exploratory data that can inform a proactive strategic plan to address urban heat island in Bukavu, way before the problem gains in intensity.
5. Conclusions
The City Blueprint assessment of Bukavu has illustrated how resurging environmental, social and economic challenges further exacerbate the precariousness of urban water situation in some developing countries, halting the progress already being made and depriving water governance with many of the necessary capacities to tackle urban water challenges. The governance of water scarcity appears to have the strongest capacities, though still limiting, compared to the governance of flood risk, wastewater treatment, solid waste treatment and urban heat island, owing to the better perception, both by the public and by decision-makers about the urgency to tackle this challenge than the others. This difference in perception which is linked to the perceived social importance of water has resulted, throughout the years of political, social and economic upheavals, into a relatively higher engagement of all the stakeholders to find ways to tackle the challenge. Conversely, the efforts to tackle flood risk, wastewater treatment and solid waste treatment have been limited to some scattered reactive humanitarian actions without addressing the causes and not strategically planning for measures so that the challenges are addressed in the future. This said, it is recommended that information about water scarcity, wastewater treatment, solid waste treatment, flood risk and urban heat island be provided through radio and television shows, posters in public most frequented places and, if necessary, by a door-to-door awareness-raising campaign in a manner that is easily understandable by the majority of the population especially the less educated and focussing on what the people can do at their level to positively contribute to improve the water governance of Bukavu.  
This study also reveals that the economic and social consequences of the resurging COVID 19 pandemic, similarly to the previous upheavals in the D.R. Congo, have halted the progress towards improving water governance in Bukavu by causing the loss of livelihood of many people, exacerbating the loss of trust in policy choices aimed at addressing emerging issues and causing exasperation in the population by prompting new issue on top of the agenda of priorities while the old ones are yet to be addressed. It is also recommended that the decentralization process engaged in 2011 be accelerated so as to allow local authorities, properly trained and given adequate resources, to strategically handle some of issues pertaining to the water challenges in a manner that suits the local context. This way, the water situation in Bukavu can improve despite the resurging present and future crises. 
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