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Abstract 
Climate change is having increasing impacts on water, sanitation, and hygiene (WASH) worldwide, 

rendering health-friendly behaviours less achievable in low-resource settings, disrupting WASH service 

provision, and reversing global progress on improving WASH infrastructure and controlling waterborne 

diseases. Much of these impacts are mediated through climate-driven changes in rainfall, which lead to 

both intensified and lengthier droughts, alongside heavier bouts of rain, and more frequent storms and 

extreme weather events. The impacts of both extreme and minimal rainfall on water quality and access 

and on sanitation and hygiene maintenance are myriad and have gained increased attention owing to a 

growing body of literature presenting important social, health, and environmental consequences. In recent 

years, a rising number of actors have pointed to the need for climate adaptation to be mainstreamed into 

the WASH sector, to ensure that WASH services, technologies, practices, and infrastructures are maximally 

resilient to the impending impacts of climate-driven rainfall changes. In the Lake Victoria Basin (LVB), which 

encompasses parts of Kenya, Uganda, Tanzania, Rwanda, and Burundi, both WASH and, more recently, 

climate change have been placed relatively high on the agenda of development bodies. A history of WASH 

progress in this region has notably reduced waterborne disease incidence, but ongoing threats still produce 

significant morbidity and mortality burdens. Meanwhile, the region is highly vulnerable to climate change 

due to a combination of geographic, hydrological, and socioeconomic factors. Not surprisingly, East African 

governments have had to devote increased attention to climate adaptation goal-setting, as the impacts of 

climate change on the region become more pressing and the United Nations Framework Convention 

on Climate Change pushes for regular submission of National Adaptation Plans and National Adaptation 

Programmes of Action. Given the importance of both climate adaptation and WASH in the LVB context, and 

the growing impetus for climate-WASH integration, this study sought to assess the progress thus far 

achieved in integrating WASH and climate adaptation agendas in the LVB, and outstanding barriers to 

progress. A secondary objective was to better understand how lakeside communities are adapting their 
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own WASH behaviours and practices in response to the new threats posed by climate change-driven 

changes in rainfall, so that any positive adaptations could be documented, and associated innovations later 

tapped in regional climate adaptation planning efforts. Through a collaboration with a community-based 

organization in Western Kenya named Kar Geno- Center for Hope, a quantitative WASH practice survey was 

conducted, followed by 17 qualitative interviews and 17 focus groups with community members residing 

in the lakeside village of Mabinju, located in Siaya County. Collaborations were additionally forged with a 

network of organizations working on WASH and/or climate adaptation in the wider LVB region, from which 

knowledgeable stakeholders were interviewed. Interviews and focus groups, which were conducted in Luo 

but translated into English, were recorded and transcribed, and a qualitative thematic content analysis was 

conducted on all transcripts. This involved inductive coding using Dedoose qualitative data analysis 

software and a grounded theory analysis framework. The results of the study affirmed the cross-cutting 

impacts that climate change is having on WASH in the region, at both community and governance levels, 

and illuminated how it has interacted with other environmental threats to accelerate longstanding trends 

of environmental degradation and socioeconomic vulnerability. The responses of community members in 

Mabinju to these impacts were found to be wide in scope, and included both positive and maladaptive 

behaviour changes. On an institutional level, sectoral siloes and a lack of interdisciplinary collaboration, 

among other factors related to funding and international priorities, were found to restrain full climate-

WASH integration in the region, despite evidence of early progress. Attention paid to sanitation was also 

found to be notably lacking, paralleling a global trend of disproportionate focus on water within the broader 

climate adaptation agenda. These findings hold implications for regional climate adaptation planning 

efforts, and offer global lessons on how governance structures can be made more conducive to climate-

WASH integration and on how community knowledge, insights, and innovation potential can be better 

tapped in the development of novel climate resiliency promoting measures in the WASH sector.  
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Ch. 1: Background and Context 

1.1 Climate Change and Global Water, Sanitation, and Hygiene 

As a major disruptor to the hydrological cycle, the climate change crisis is inextricably linked to water. Not 

only is climate change altering the variability and predictability of precipitation patterns, but it is also 

inducing extremes of flooding, drought, and severe weather, all of which can wreak havoc on global water 

supplies and sanitation infrastructures (1). Indeed, with an ever-growing body of evidence, the multifold 

impacts of climate change on global water, sanitation, and hygiene (WASH) are now widely recognized, and 

are a source of increased global attention and concern. Multiple actors have sounded alarm bells in the 

wake of this crisis, with the United Nations (UN) warning in its most recent 2021 World Water Development 

Report that the world is projected to face a global water deficit of 40% by 2030 (2). This comes amidst an 

already concerning global water and sanitation picture, whereby 2 billion people live in water-stressed 

areas and 3.4 billion people (45% of the global population) still lack access to safely managed sanitation 

facilities (2). While other factors undoubtedly contribute towards these trends, climate change is a widely 

acknowledged major contributor.  

The Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) assessed 

hydrological impacts due to climate change and found them to be highly variable (3). Of note, IPCC models 

suggested that global warming of 2°C above pre-industrial levels will result in a 20% decline in water 

availability for irrigation in some snowmelt dependent river basins (3). Simultaneously, under a 2°C 

warming scenario, global glacier mass loss of 18 ± 13% is projected to diminish water availability for 

agriculture, hydropower, and human settlements in the mid- to long-term (3). The causal pathways 

underlying these projections are multifaceted and elucidated by a growing body of evidence on climate 

change impacts on the WASH sector. Given the breadth of climate-WASH interactions and outcomes, Table 

1 has been used to synthesize and summarize the literature concerning potential WASH consequences of 

various climate hazards. Still, it is worth noting that this is by no means an exhaustive list of possible 

implications.  

Table 1: Summary of Climate Change Impacts on WASH 

Climate Effect Hazard Potential Impacts on Water, Sanitation, and Hygiene 

Decrease in precipitation Drought - Water insecurity due to reduction in raw water supplies, 
reduced river flow, drying up of aquifers and streams (4,5,6) 

- Reduced drinking water quality due to less dilution, increased 
concentration of pollutants, and reliance on unsafe water 
sources in the absence of safer alternatives such as rainfall 
(4,7) 

- Reduced functionality of water-based toilets (8-10) 
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- Reduced dilution of wastewater, blockage of sewerage pipes 
due to excess fecal deposition (8-10) 

- Lack of water for personal hygiene and handwashing (11) 

Increase in precipitation Heavy rainfall - Pollution of surface water bodies due to increased surface 
runoff (4,12) 

- Elevation of groundwater table causing contamination by 
fecal matter (13,14) 

- Pooling of water enabling increased vector breeding (15) 
- Inundation of wells (16) 

- Collapse, submergence, or overflow of pit latrines (4,8,9) 
- Damage to septic tanks, causing leakage (8,9) 
- Complicated pit emptying and fecal sludge management (17) 
- Back-flooding of raw sewerage and damage to/leakage of 

sewerage pipes into surrounding environment (8-10) 

- Lack of clean water for washing hands, dishes, and personal 
items, leading to easier microbial spread (4,18) 

Severe weather (e.g., storms, hurricanes, cyclones, 
typhoons, flash floods) 

Flooding - Same impacts as heavy rainfall (though intensified) in 
addition to increased landslides around water sources, 
sedimentation and turbidity, and damage to water 
infrastructure including handpumps and pipes (4,19) 

- Same impacts as heavy rainfall (though intensified) in 
addition to inability to reconstruct pit latrines until flood 
waters reside and disruption of fecal sludge management 
chains when roads become impassable (4,8,9) 

- Same impacts as heavy rainfall (though intensified) in 
addition to damage to taps and direct microbial spread 
through flood waters (4,20) 

Increase in temperatures  Heatwaves, 
permafrost loss, 
glacial retreat 

- More favorable conditions for toxin buildup and vector 
breeding in surface water bodies (21-23) 

- Seasonality of river flows leading to reduction in water 
availability in the summer (24,25) 

- Melting and release of permafrost contaminants into 
groundwater aquifers (26) 

Sea-level rise Flooding, coastal 
erosion, saltwater 
intrusion 

- In addition to flooding impacts, salinization of drinking water 
supplies and loss of water purification properties of 
decimated coastal vegetative buffer zones (27-30) 

- Inundation of wastewater treatment plants located in low-
lying coastal areas (8-10) 

 

Considering the manifold ways in which climate change can compromise access to clean water, safe 

sanitation, and hygiene resources, it is not surprising that it is expected to have a great impact on water-

related diseases as well. In a systematic review examining the relationship between meteorological 

conditions and water-related diseases in Western Asia, a positive association between temperature and 

water-related diseases was found in most studies (31). Numerous case studies from Africa and Asia have 

also shown significant effects of flooding on risks of infectious disease spread through water systems, and 

rates of intestinal parasitic infections among school-aged children (32).  

Akanda et al. (2011) found that climate change was likely to result in increases in cholera outbreaks in the 

Bengal Delta, as greater inundation of land by brackish water would allow vibrios to survive long enough to 
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be washed into freshwater supplies during heavy rainfall (33). Cholera outbreaks have also been linked to 

drought conditions in inland Africa (34). Given its destructive effects, the World Health Organization (WHO) 

estimated in 2014 that climate change would cause an additional 48,000 diarrheal deaths by 2030 (35). 

Mounting evidence coupled with such warnings have created a new impetus for climate-resilient WASH 

sector development, which is the focus of this study, albeit within the geographically specific context of 

East Africa’s Lake Victoria Basin (LVB).  

1.2 The Lake Victoria Basin and Recent Patterns of Disruption 

The Lake Victoria Basin (LVB) is significant in large part due to the breadth of ecosystem services provided 

by Lake Victoria itself, which has a surface area of 68,800 km2, making it the largest freshwater lake in Africa 

and the second largest in the world, by area (36). As a transboundary lake shared by three countries 

(Tanzania- 51%, Uganda- 43%, and Kenya- 6%), Lake Victoria’s catchment is approximately 194,000 km2 

and spreads over the five LVB countries of Rwanda, Burundi, Kenya, Tanzania, and Uganda (36). Lake 

Victoria’s watershed is home to approximately 45 million people with a population density of 300 persons 

per square kilometer, possibly the highest in Africa and still growing at 3.5% per year (36). Given its size, 

freshwater ecology, and geographic connectivity, Lake Victoria serves as a critical food, water, and 

livelihood source for the 45 million LVB residents, while feeding the equally critical Nile River whose basin 

is located just downstream (37). Fishing in Lake Victoria currently supports the livelihoods of 3 million 

people, and abstraction of drinking water from the lake has allowed major cities like Kampala, Kisumu, and 

Mwanza to undergo rapid development and industrialization (36).  

As in many settings, however, this development and industrialization has come at a cost to the environment 

and surrounding ecosystem. High population densities have exerted pressure on the natural resources of 

the LVB, and agricultural settlements have become more concentrated along the lakeshores, leading to 

loss of vegetation coverage, increasing soil erosion, declining soil fertility, and agrochemical pollution of 

the lake (36,37). An estimated 60% of the LVB now suffers from degradation, which has the immediate impact 

of increasing sediment and nutrient loading of Lake Victoria through aerial deposition, river deposition, and 

surface runoff (36). Untreated municipal and industrial wastewater have also contributed towards the 

eutrophication of the lake, resulting in lake-wide algal blooms and an explosion of water hyacinth (37). Of 

concern is also the fact that the dominant blue-green algae variety has been shown to be potentially toxic (38). 

Taken together, these factors have substantially reduced lake water quality, driven up costs of water 

treatment, and complicated the navigation of the lake by millions of fishermen whose livelihoods depend upon 

it (36). Notably, this has compounded the fishing-related impacts of ongoing biodiversity loss within the lake 
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itself. This was initially spurred by the introduction of the Nile Perch and Nile tilapia in the 1950s, leading to the 

extinction of up to 200 native species, and is now being accelerated by significant algae-driven oxygen 

depletion (36,37). The growth of water hyacinth is also particularly concerning from a public health 

standpoint, as floating masses have been shown to form habitats suitable for both mosquitoes and bilharzia 

snails (37,39). This has been linked with increased incidences of malaria and schistosomiasis in the region 

(37,39).  

LVB communities are not unaware of these effects. Indeed, their occurrence has been a cause of major 

concern and a know disruptor to the health, well-being, and livelihoods of those reliant upon the 

biophysical resources of the LVB. Studies have shown that riparian communities have a deep understanding 

of the workings of various ecosystems in the basin, and recognize the anthropogenic drivers of ecosystem 

disruption (40). This is further supported by additional research on community perceptions of the causes 

of LVB water degradation, which was found to be attributed primarily to poor governance, high population, 

deforestation, and disruptive farming methods (41). With climate change added to the picture, solutions 

to environmental disruption in the LVB undoubtedly require increasingly comprehensive and integrated 

approaches to watershed management.  

1.3 Climate Adaptation, Vulnerability, Risk, and Resiliency: Defining Key Concepts  

The lexicon on climate adaptation, vulnerability, and resiliency has become increasingly nuanced as the 

academic discipline itself has evolved. This creates a new need for sensitivity and caution in the use of 

language when discussing such matters. In respecting this need and keeping pace with the evolution of 

related terminology, Table 2 offers definitions (as used in this report, where applicable) of various terms 

related to climate adaptation, risk, and resiliency. Note that some have been taken directly from single 

sources, while others are derived from a synthesis of sources which similarly define them. 

Table 2: A Glossary of Definitions Relating to Climate Adaptation, Vulnerability, Risk, and Resiliency 

Category Term 
***When used in relation to climate change 

Definition 

ADAPTATION Adaptation (General) Long-term adjustments aimed at overcoming 
the destructive impacts of climate change, 
including measures that reduce negative 
consequences or exploit new opportunities 
(42,43). 

Community-Based Adaptation A more participatory, bottom-up approach to 
adaptation that engages communities directly 
in the planning, design, and implementation of 
adaptation measures (44,45). 



 5  
 

Ecosystem-Based Adaptation or 
Nature-Based Solutions for Climate 
Adaptation 

A strategic approach that integrates 
biodiversity and ecosystem services to help 
humans respond to the adverse effects of 
climate change and is routinely accompanied 
by developmental and environmental co-
benefits (46,47). 

Coping (General) Short-term actions to ward off immediate risk, 
rather than to adjust to continuous or 
permanent threats or changes (48). 

Maladaptation Measures which have the unintended effect of 
increasing long-term exposure and sensitivity 
to climate change impacts, even if immediate, 
short-term relief is achieved (49). 

Erosive Coping A specific type of maladaptation seen in the 
context of flooding whereby actions 
undertaken by households to return to normal 
life after flood events have long-term negative 
effects on the household economy and 
livelihood sustainability (50).  

Adaptation Limit A threshold beyond which risks and losses 
become so great that no practical adaptation 
options remain available to moderate them 
(42,51).  

VULNERABILITY Vulnerability (General) The characteristics and circumstances of a 
community, system or asset that make it 
susceptible to the damaging effects of a 
climate hazard, resulting from the interaction 
of exposure, sensitivity, and adaptive capacity 
(52,53). 

Sub-domains 
(i.e interacting 
determinants) 
of vulnerability 

Exposure  People, property, systems, or other elements 
in places or settings that could be adversely 
affected by climate hazards and that are 
thereby subject to potential losses (52,53). 

Sensitivity  Intrinsic characteristics or conditions that 
make individuals, societies, or systems more 
likely to be affected by given climate 
exposures (53,54). 

Adaptive Capacity The ability of systems, institutions, humans 
and other organisms to adjust to potential 
damage, to take advantage of new 
opportunities, or to respond to consequences 
(53,54). 

RISK Risk (General) The impact potential of any given climate 
threat, resulting from the interaction of 
hazard, vulnerability, and exposure, and 
moderated by the capacity to respond (52,54).  
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Sub-domains 
(i.e., interacting 
determinants) 
of risk 

Hazard Something (climate-related) that may cause 
loss of life, injury or other health impacts, 
property damage, loss of livelihoods and 
services, social and economic disruption, or 
environmental damage (52). 

Exposure See definition above. 

Vulnerability See definition above. 

Capacity The ability to prepare, respond, and recover 
from the impacts of a climate hazard through 
use of infrastructure and physical means, 
institutions, societal coping abilities, and 
human knowledge, skills, and collective 
attributes (52). 

RESILIENCY Climate Resilience (General) The ability to anticipate, prepare for, and 
respond to hazardous events, trends, or 
disturbances related to climate (55). 

Social-Ecological Resilience The capacity to adapt or transform in the face 
of change in social-ecological systems, 
particularly unexpected change, in ways that 
continue to support human well-being (56). 

Water Systems Resilience The ability of natural and man-made water 
systems to return to equilibrium after 
disruption as a function of both the flexibility 
inherent in their technical design and their 
social-ecological resilience (57). 

Health Systems Resilience The ability of health systems to prepare for, 
manage, and learn from shocks, enabling 
continued delivery of the same quantity and 
quality of services without major disruption 
(58,59). 

 

1.4 Climate Change and Climate Vulnerability in the Lake Victoria Basin  

Recent years have seen a growing focus on climate change in the LVB, spurring more research and 

documentation on climate trends in the region. Indeed, the importance of climate change in the LVB cannot 

be overlooked, given present-day and historically entrenched environmental, social, and economic 

vulnerabilities.  

The biggest environmental driver of the LVB’s vulnerability to climate change is arguably the dominance of 

both rainfall over the lake—responsible for 80% of total recharge—and temperature-dependent rates of 

evaporation in determining lake water balance, with river inflow and outflow making only minor 

contributions (37,60). The result is that changes in both temperature and rainfall—the two weather 

variables impacted most greatly by climate change—can have drastic impacts on the lake’s hydrological 
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cycle. As Lake Victoria’s waters feed the Nile River (alongside other contributory water bodies) and are 

heavily relied upon for lakeside irrigation, changes in the lake water balance can have far reaching 

consequences for surrounding communities and downstream countries dependent on Nile waters, such as 

Ethiopia, Sudan, and Egypt (61). Such impacts relate not only to freshwater access for drinking and irrigation 

in a region already characterized by an arid and semi-arid environment, but also to hydropower generation 

in the upstream countries, which is heavily dependent on Nile flow rates (61). 

The typical precipitation pattern in the LVB is characterized by a bimodal seasonal distribution with peaks 

occurring during March-May (long rains) and October-December (short rains) (61). This pattern is 

determined by the passage of the inter-tropical convergence zone of the northeast and southeast 

monsoons (62). The El-Niño Southern Oscillation, however, which has been shown to intensify with rising 

sea surface temperatures, also has a significant impact on rainfall in the LVB, with above-normal rainfall 

conditions typically seen during El-Niño events (63). Still, the net rainfall trend in the LVB since the 1990s 

has been one of declining precipitation during the East African Long Rains—which provides the majority of 

annual rainfall, leading to drier conditions and increased drought frequency (64). However, this decline has 

been shown to result not from reductions in the intensity or mean daily rainfall during this period, but 

rather from a delayed onset and early cessation of the long rains, producing a shorter, more intense rainfall 

season. This phenomenon has been linked to climate change-driven increases in sea surface temperatures 

to the north during boreal summer and to the south during austral summer, which leads to an increased 

pressure gradient and faster movement of the rainband over Eastern Africa during the boreal spring (64).  

Still, it has been shown that net annual rainfall over the lake is increasing (60), and the IPCC has projected 

an increase in total annual precipitation by just under 10% for the RCP4.5 scenario and just under 20% for 

the RCP8.5 scenario over the 21st century, with up to 40% increases in extreme daily intensities (65). This 

may exacerbate ongoing patterns of rising lake levels. To reconcile the declining trend of the East African 

Long Rains and the IPCC projected wetter conditions, the East Africa Climate Change Paradox’ has been 

conceived (62). In summary, this paradox suggests that rainy and dry seasons will respectively become 

wetter and drier in the future, under projected climate scenarios (66). Meanwhile, climate change may 

continue increasing surface temperatures of the lake itself—a phenomenon observed since the 1960s—

which would have considerable impacts on its ecology and the livelihoods derived from it (67). 

The impacts of climate change in the LVB are now readily observable. Indeed, lakeside communities in and 

around Mwanza, Kisumu, and Jinja have all seen severe incidences of flooding in recent years. In Western 

Kenya, one of the hardest-hit regions during the March-May 2020 heavy rains, at least 40,000 people 
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were rendered homeless after the Nzoia river burst its bank (68). A study by the Stockholm Environment 

Institute estimated that, by 2050, more than 300,000 Kenyans could be flooded each year under a high-

emissions scenario (69). Similarly, dry periods have occurred regularly in the region, with 93% of 

respondents in a study conducted on the Lake Victoria region of Tanzania reporting a significant decline in 

rainfall frequencies (70). Households consulted in Western Kenya also revealed that drought incidences 

had increased, with drying of rivers that were once perennial singled out as one of the major indicators 

(71). With the added sociocultural and economic drivers of climate vulnerability in the LVB, including but 

not limited to “cultural attachment” of the lake basin dwellers to the land and consequent unwillingness to 

move to safer places, poverty and lack of income alternatives, and smallholder dependence on biophysical 

assets, the intensifying climate crisis will cause undue destruction if sufficient adaptation measures are not 

put in place (72,38).  

1.5 WASH and Climate Adaptation Progress in the Lake Victoria Basin from Past to Present 

WASH in Sub-Saharan Africa has received critical attention since the acceleration of global efforts to reduce 

waterborne disease morbidity and mortality in the 1930s (73). To date, notable progress has been achieved 

in the WASH sector, which has been made evident through intensive monitoring and evaluation efforts, 

first by the League of Nations Health Organization, subsequently by the WHO, and now jointly by WHO and 

The United Nations Children’s Fund (UNICEF) through their Joint Monitoring Programme (JMP) (73). 

Generally speaking, East Africa, including the LVB, is no exception to this overall trend of positive progress, 

despite outstanding challenges and regional disparities. The designation of WASH as an isolated 

development priority backed by sector-specific financing, alongside the increased uptake and use of Water 

Safety Plans following the 2004 release of new WHO Guidelines for Drinking Water Quality, have 

undoubtedly contributed towards observed reductions in waterborne disease spread in the LVB (73,74). 

Likewise, the rapid diffusion of Community-Led Total Sanitation Campaigns (75), advancement of 

wastewater treatment and faecal sludge management technologies (76,77) and enlistment of community 

health workers for WASH promotion and behaviour change communication have all had positive influences 

(78). Disease surveillance centers and waterborne disease monitoring initiatives supported by the Centers 

for Disease Control and Prevention (CDC) have played an important role in outbreak control (79), as have 

specific initiatives such as the International Emerging Infections Program based in Kisumu (38), the Kenya 

Ministry of Health National Cholera Task Force (38), and Uganda’s National Integrated Comprehensive 

Cholera Prevention and Control Plan (80). Extreme weather events in the LVB nations, however, are still 

responsible for regular outbreaks of malaria, cholera, typhoid, dysentery, and other intestinal parasites, 

and faecal contamination of water still contributes towards high rates of schistosomiasis, which has been 
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reported as the main water-contact disease in the Lake Victoria region (38,81). Table 3 provides a summary 

of changes (where documented) in access to basic water, sanitation, and hygiene between 2000 and 2017 

for each of the main LVB countries of focus in this study (Kenya, Uganda, and Tanzania), taken from the 

most recent (2019) JMP/WHO/UNICEF progress report (82). 

Table 3: Changes in Access to Basic Water, Sanitation, and Hygiene in LVB Nations (2000-2017) 

Kenya Uganda Tanzania 

Percent of Population with Access to At Least Basic Water Supplies 
2000 2017 2000 2017 2000 2017 

47% 59% 27% 49% 27% 57% 

Percent of Population with Access to At Least Basic Sanitation 
2000 2017 2000 2017 2000 2017 

34% 29% 17% 18% 4% 30% 

Percent of Population with Access to At Least Basic Hygiene 
2000 2017 2000 2017 2000 2017 

---- 25% ---- 21% ---- 48% 
***BASIC WATER SUPPLY: Drinking water from an improved source, provided collection time is not more than 30 minutes for a 
roundtrip including queuing  
***BASIC SANITATION: Use of improved facilities which are not shared with other households 
***BASIC HYGIENE: Availability of a handwashing facility on premises with soap and water  
 

While WASH has been a longstanding focus for development efforts in the LVB, climate adaptation has 

been a more recent addition to the development agenda. Following the 2001 launch of the National 

Adaptation Programmes of Action (NAPA) initiative which called upon least developed countries to identify 

priority activities that respond to their urgent and immediate climate adaptation needs, all LVB nations, 

with the exception of Kenya, which does not fall under the least developed country category, developed 

and submitted NAPAs with the support of the UN Development Programme (83). Recognizing that 90% of 

all natural disasters in the world are caused by weather patterns over which climate change has great 

influence, the Kenyan government developed a National Climate Change Response Strategy in 2010, which 

included a component, albeit a limited one, on climate adaptation (84). Yet given the more short-term 

NAPA focus, a decade later, the new national adaptation plan (NAP) process was developed under the 2011 

Cancun Adaptation Framework, to facilitate planning for medium- and long-term adaptation needs (85). To 

date, of the five LVB nations, only Kenya has submitted a finalized NAP (85). Uganda, Tanzania, Rwanda, 

and Burundi have thus far made progress in developing theirs, but have not submitted finalized copies, 

making their 2006/7 NAPAs still the most recent policy documents to guide national adaptation planning 

(85). Despite their outdatedness, however, it is worth noting that like Kenya’s more recent NAP, the NAPAs 

of both Uganda and Tanzania feature exclusive reference to, and endorsement of, community-based 

adaptation approaches, among other measures (86-88). This is fitting with the growing preference for 
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participatory frameworks as opposed to top-down development approaches, and has likely been catalyzed 

by the rising prominence of community-based organizations in East Africa’s development sphere.  

Besides the NAPAs, climate change adaptation is otherwise driven by regional disaster preparedness and 

management frameworks, such as the East African Community Disaster Risk Reduction and Management 

Strategy, published in 2012 (89). However, such frameworks don’t address the full scope of adaptation 

needs, for they are largely oriented around retroactive disaster responses, rather than proactive risk 

mitigation measures. Similar shortcomings have been reported in the East African health sector specifically, 

where progress has been slow in the use of climate information to specifically prevent climate-sensitive 

diseases (90). While climate and health committees have been set up by the Intergovernmental Authority 

on Development’s Climate Prediction and Applications Centre in several East African countries, committees 

are largely tasked with integrating meteorological forecasting with epidemiological data to detect 

outbreaks and epidemics, which also reflects a more disaster response-oriented (i.e., retroactive) approach 

to the climate response (90). The same can be said about the CMAM Surge approach for community-based 

management of acute malnutrition, which has been adopted in two of the LVB nations, namely Kenya and 

Uganda (59). While this approach reflects efforts to develop a more shock-responsive healthcare system, 

particularly in the face of climate/drought-driven acute food shortages, it is once again an embodiment of 

just that: a shock response measure, as opposed to a shock prevention one.  

While the more formal political, institutional, and governance processes of climate adaptation planning 

across the LVB nations are further discussed in the summary of results from the document review 

conducted in the preliminary phase of this study, other climate adaptation initiatives worth noting have 

been documented in the literature. Among these are numerous ecosystem-based adaptation initiatives, 

which appear to have gained traction in the region as of late. In East Africa and other settings, ecosystem-

based adaptation has been largely advocated as the ultimate solution for building local adaptive capacities 

and resilience (46). Recognizing its potential, many organizations, and communities themselves, have taken 

up wetland restoration, afforestation, and reforestation initiatives, amongst others. The benefits of these 

approaches have already been established, with evidence of massive biodiversity increases in the 

reforested regions of Kenya’s Kakamega, Nandi and Cherengani Hills, Mount Elgon, and Mau forests, and 

improved water quality and pollution control within wetlands restored with papyrus vegetation across Siaya 

and Kisumu counties (46). Other nature-based solutions have been used to address water security 

challenges in lakeside communities, such as rooftop rainwater harvesting and water treatment with 

traditional herbs (90,91). In-country capacity development has increased the number of trained and 
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experienced NGOs, technicians, and masons in the use of rainwater harvesting technology, while 

community-based water committees have formed to support households in management of rainwater 

harvesting systems (91). Cross-regional connections in this domain have been especially facilitated by 

exchange visits, regional workshops, and annual learning events involving key players in the sector, such as 

SEARNET (Southern and Eastern Africa Rainwater Network), IRHA (International Rainwater Harvesting 

Alliance), GHARP (Greater Horn of Africa Rainwater Partnership), the MUS Group (Multiple Use Water 

Services), and CGIAR (Consultative Group on International Agricultural Research) (91).  

Collectively, existing literature sheds light on important developments on both climate adaptation and 

WASH fronts across LVB nations, but evidence is limited on the degree to which the two priorities have 

seen strategic integration in both policy and practical domains (see Ch. 3 document analysis results for a 

more thorough assessment of secondary data). Another important knowledge gap stems from the 

ambiguity of literature on community-based adaptation in the LVB regarding whether communities are 

thoroughly involved in project planning and design, as opposed to simply being engaged during the 

implementation of a pre-developed (i.e. imported) project plan. The difference between these two 

paradigms is significant, for one can be seen as only marginally inclusive as opposed to truly emancipatory. 

Moreover, from a practical standpoint, failure to involve communities from the earliest stages of program 

design precludes the possibility of integrating the wisdom, thought contributions, knowledge, and insights 

of those most intimately connected with their environment. Indeed, existing evidence from the LVB already 

suggests these contributions hold potential (92,93). 

1.6 Climate-Resilient WASH Sector Development- Global Progress to Date  

Given the breadth of evidence on climate-WASH intersections, the last several years have seen a rise in 

focus on mainstreaming climate change adaptation into WASH sector planning. The topic of climate-WASH 

integration has not only engaged the academic community, but is also attracting attention from an 

increasing number of policymakers and civil society players, who are channeling energy and resources into 

legislative and practical initiatives which build climate resilience in the WASH sector while leveraging the 

adaptation benefits of WASH promotion (94-101). An early catalyst for this trend came in 2010, when the 

WHO released a technical report on the resilience of water supply and sanitation in the face of climate 

change (102). This report offered detailed assessments on the risks posed by various weather conditions 

on select water and sanitation infrastructures, and called for more consideration of such hazards in their 

design (102). This call was echoed in 2019 by the UN-Water Expert Group on Water and Climate Change 

which reiterated the need for “integration of climate-resilient water resource management in health, 



 12  
 

sanitation, and development planning” (1). Most recently, at the COP26 summit held in Glasgow in 

November 2021, the notion of climate-resilient WASH planning gained further salience, with a series of 

related talks led by the Stockholm International Water Institute as part of a dedicated Water Pavilion, 

coupled with the first ever health pavilion (103).  

Still, arguably the most important development in the climate-WASH integration domain has been the 2017 

release of an updated (and much improved) version of the “Strategic Framework for WASH Climate 

Resilient Development” by UNICEF, in collaboration with the Global Water Partnership. This document was 

published in combination with a series of technical briefs and learning modules to support implementation 

actors in conducting strategic risk assessments, appraising and prioritizing options, and delivering locally-

tailored climate-resilient WASH solutions (104). Most importantly, this document formally defined what 

climate adaptation in the WASH sector entails, which has not always been clear given the inherent climate 

resiliency gains conferred by even basic water security and sanitation promotion initiatives (independent 

of their “climate”-specific focus). Specifically, with respect to the WASH sector, it was stated that climate-

resilient development requires a focus on: 

1. Ensuring that WASH infrastructure and services are sustainable, safe, and resilient to climate-

related risks; and 

2. Ensuring that WASH systems contribute to helping build community resilience to the impacts of 

climate change (104). 

The guidance provided in this framework offers rich insight into various adaptation options for responding 

to climate-related WASH hazards, such as flooding, drought, heatwaves, storm damage, sea-level rise, and 

natural resource degradation (104). Important information is also provided on how to assess the suitability 

and feasibility of a certain adaptation option for any given vulnerability context, making the tool directly 

translatable into both policy and practice while easily adaptable across diverse settings.  

As the notion of climate risk assessment has gained traction in the WASH sector, other researchers have 

reported upon the climate resiliency of different technologies using increasingly advanced assessment 

frameworks (105-107). Luh et al. (2017), for example, undertook an expert assessment of drinking water 

and sanitation systems to a range of climate-related hazards (107). From this assessment, they applied 

resilience scores to a range of water and sanitation technologies, to provide indications of the likelihood of 

both hardware and software components to continue functioning undisrupted in the face of either drought, 

decreased inter-annual precipitation, flooding, superstorms, wind damage, or saline intrusion (107). A 
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similar methodology was applied more recently by Howard et al. (2021), but additional domains of WASH 

resilience were considered beyond physical infrastructure, including the environmental setting, water and 

sanitation management systems, supply chains, community governance and engagement, and institutional 

support (108). Results from studies such as these, in combination with the strategic guidelines offered by 

UNICEF and other actors, can play an important role in informing policy development on climate adaptation 

and WASH integration.  

Yet even if international enthusiasm for climate-resilient WASH sector development is reflected in the 

growth of related policy documents and research, the degree to which these recommendations have been 

translated into concrete practices is less clear from available literature. While many climate adaptation 

water projects have been reported upon, particularly rainwater harvesting (109), few exclusively 

adaptation-driven sanitation projects have been documented. An exception to this is offered by a recent 

summary published by WaterAid on lessons learned from case studies across four countries on integrating 

sanitation and climate change adaptation (110). However, it was noted in this report that “WaterAid’s 

integration of climate change and sanitation has largely been concentrated at the project level, with its 

broader consideration at the strategic planning and decision-making levels not as evident” (110). Other 

commentators have noted that sanitation actors have been relatively slow to integrate climate concerns 

into thinking and programming, and that climate-related WASH discussions remain predominantly focused 

on water (8,110). Similarly, the limited progress that has been noted in the sanitation sector has been 

largely in the area of technological—as opposed to institutional, legislative, and other—improvements (8). 

More nuanced critiques concerning the general neglect of the WASH sector in climate adaptation planning 

have been provided by other scholars, with some calling for updated SDG 6 targets to reflect new climate 

priorities (111-113). Considering this, in combination with the fact that WASH still receives only a tiny 

allocation of climate finance (i.e. 0.3%), there appears to be considerable scope for further progress on 

climate-WASH integration globally, as well as specifically in the LVB context (114). 

1.8 Ch. 1 References 

(1) UN Water. (2019). Climate Change and Water UN-Water Policy Brief. Retrieved March 4, 2022, 

from 

https://www.unwater.org/app/uploads/2019/10/UN_Water_PolicyBrief_ClimateChange_Water.p

df.  

https://www.unwater.org/app/uploads/2019/10/UN_Water_PolicyBrief_ClimateChange_Water.pdf
https://www.unwater.org/app/uploads/2019/10/UN_Water_PolicyBrief_ClimateChange_Water.pdf


 14  
 

(2) UN Water. (2021). (rep.). The United Nations World Water Development Report 2021. Retrieved 

March 4, 2022, from https://unesdoc.unesco.org/ark:/48223/pf0000375724.  

(3) IPCC. (2022). (rep.). Climate Change 2022: Impacts, Adaptation, and Vulnerability. Retrieved 

March 4, 2022, from https://www.ipcc.ch/report/ar6/wg2/  

(4) Howard, G., Calow, R., Macdonald, A., & Bartram, J. (2016). Climate Change and Water and 

Sanitation: Likely Impacts and Emerging Trends for Action. Annual Review Of Environment And 

Resources, 41(1), 253-276. https://doi.org/10.1146/annurev-environ-110615-085856 

(5) Kangalawe, R. (2016). Climate change impacts on water resource management and community 

livelihoods in the southern highlands of Tanzania. Climate And Development, 9(3), 191-201. 

https://doi.org/10.1080/17565529.2016.1139487 

(6) Gyampoh, B.A., Amisah, S., Idinoba, M., & Nkem, J. (2009). Using traditional knowledge to cope 

with climate change in rural Ghana. Unasylva, 60(231/232), 70-74. Retrieved March 4, 2022, from 

https://www.cifor.org/knowledge/publication/3005/  

(7) Delpla, I., Jung, A., Baures, E., Clement, M., & Thomas, O. (2009). Impacts of climate change on 

surface water quality in relation to drinking water production. Environment International, 35(8), 

1225-1233. https://doi.org/10.1016/j.envint.2009.07.001 

(8) Kohlitz, J., & Iyer, R. (2021). (rep.). Rural sanitation and climate change: Putting ideas into 

practice. The Sanitation Learning Hub. Retrieved March 1, 2022, from 

https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/16538/Frontiers17_Climat

eChange_FINAL%2blinks.pdf?sequence=7&isAllowed=y.  

(9) Oboko , E., & Pritchard, E. (n.d.). (publication). Living in a fragile world: The impact of climate 

change on the sanitation crisis. WaterAid. Retrieved March 4, 2022, from 

https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/living-in-a-fragile-world-the-

impact-of-climate-change-on-the-sanitation-crisis_1.pdf.  

(10) Sherpa, A., Koottatep, T., Zurbrügg, C., & Cissé, G. (2014). Vulnerability and adaptability 

of sanitation systems to climate change. Journal Of Water And Climate Change, 5(4), 487-495. 

https://doi.org/10.2166/wcc.2014.003 

(11) Stanke, C., Kerac, M., Prudhomme, C., Medlock, J., & Murray, V. (2013). Health effects of 

drought: a systematic review of the evidence. PLoS currents, 5, 

ecurrents.dis.7a2cee9e980f91ad7697b570bcc4b004. 

https://doi.org/10.1371/currents.dis.7a2cee9e980f91ad7697b570bcc4b004 

https://unesdoc.unesco.org/ark:/48223/pf0000375724
https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1146/annurev-environ-110615-085856
https://doi.org/10.1080/17565529.2016.1139487
https://www.cifor.org/knowledge/publication/3005/
https://doi.org/10.1016/j.envint.2009.07.001
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/16538/Frontiers17_ClimateChange_FINAL%2blinks.pdf?sequence=7&isAllowed=y
https://opendocs.ids.ac.uk/opendocs/bitstream/handle/20.500.12413/16538/Frontiers17_ClimateChange_FINAL%2blinks.pdf?sequence=7&isAllowed=y
https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/living-in-a-fragile-world-the-impact-of-climate-change-on-the-sanitation-crisis_1.pdf
https://washmatters.wateraid.org/sites/g/files/jkxoof256/files/living-in-a-fragile-world-the-impact-of-climate-change-on-the-sanitation-crisis_1.pdf
https://doi.org/10.2166/wcc.2014.003
https://doi.org/10.1371/currents.dis.7a2cee9e980f91ad7697b570bcc4b004


 15  
 

(12) Mengistu, D., Bewket, W., Dosio, A., & Panitz, H. (2021). Climate change impacts on 

water resources in the Upper Blue Nile (Abay) River Basin, Ethiopia. Journal Of Hydrology, 592, 

125614. https://doi.org/10.1016/j.jhydrol.2020.125614 

(13) Masciopinto, C., De Giglio, O., Scrascia, M., Fortunato, F., La Rosa, G., & Suffredini, E. et 

al. (2019). Human health risk assessment for the occurrence of enteric viruses in drinking water 

from wells: Role of flood runoff injections. Science Of The Total Environment, 666, 559-571. 

https://doi.org/10.1016/j.scitotenv.2019.02.107 

(14) McGill, B., Altchenko, Y., Hamilton, S., Kenabatho, P., Sylvester, S., & Villholth, K. (2019). 

Complex interactions between climate change, sanitation, and groundwater quality: a case study 

from Ramotswa, Botswana. Hydrogeology Journal, 27(3), 997-1015. 

https://doi.org/10.1007/s10040-018-1901-4 

(15) Rocklöv, J., & Dubrow, R. (2020). Climate change: an enduring challenge for vector-borne 

disease prevention and control. Nature Immunology, 21(5), 479-483. 

https://doi.org/10.1038/s41590-020-0648-y 

(16) Kusumabrata, L., Andawayanti, U., & Suhartanto, E. (2020). Drainage management study 

of the city of Merauke towards inundation by rainfall. Civil And Environmental Science, 003(02), 

72-83. https://doi.org/10.21776/ub.civense.2020.00302.2 

(17) Berendes, D., & Brown, J. (2018). Fecal sludge management and the community-level 

dimensions of sanitation (1st ed.). In Inequality Beyond the Toilet (1st ed.). Routledge. Retrieved 

March 4, 2022, from https://www.taylorfrancis.com/chapters/edit/10.4324/9781315471532-

12/inequality-beyond-toilet-david-berendes-joe-brown.   

(18) Navab-Daneshmand, T., Friedrich, M., Gächter, M., Montealegre, M. C., Mlambo, L. S., 

Nhiwatiwa, T., Mosler, H. J., & Julian, T. R. (2018). Escherichia coli Contamination across Multiple 

Environmental Compartments (Soil, Hands, Drinking Water, and Handwashing Water) in Urban 

Harare: Correlations and Risk Factors. The American journal of tropical medicine and 

hygiene, 98(3), 803–813. https://doi.org/10.4269/ajtmh.17-0521 

(19) Shin, S., Lee, S., Judi, D., Parvania, M., Goharian, E., McPherson, T., & Burian, S. (2018). A 

Systematic Review of Quantitative Resilience Measures for Water Infrastructure 

Systems. Water, 10(2), 164. https://doi.org/10.3390/w10020164 

(20) Boelee, E., Geerling, G., van der Zaan, B., Blauw, A., & Vethaak, A. (2019). Water and 

health: From environmental pressures to integrated responses. Acta Tropica, 193, 217-226. 

https://doi.org/10.1016/j.actatropica.2019.03.011 

https://doi.org/10.1016/j.jhydrol.2020.125614
https://doi.org/10.1016/j.scitotenv.2019.02.107
https://doi.org/10.1007/s10040-018-1901-4
https://doi.org/10.1038/s41590-020-0648-y
https://doi.org/10.21776/ub.civense.2020.00302.2
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315471532-12/inequality-beyond-toilet-david-berendes-joe-brown
https://www.taylorfrancis.com/chapters/edit/10.4324/9781315471532-12/inequality-beyond-toilet-david-berendes-joe-brown
https://doi.org/10.4269/ajtmh.17-0521
https://doi.org/10.3390/w10020164
https://doi.org/10.1016/j.actatropica.2019.03.011


 16  
 

(21) Mantzouki, E., Lürling, M., Fastner, J., De Senerpont Domis, L., Wilk-Woźniak, E., & 

Koreivienė, J. et al. (2018). Temperature Effects Explain Continental Scale Distribution of 

Cyanobacterial Toxins. Toxins, 10(4), 156. https://doi.org/10.3390/toxins10040156 

(22) Braga, A., Camacho, C., Marques, A., Gago-Martínez, A., Pacheco, M., & Costa, P. (2018). 

Combined effects of warming and acidification on accumulation and elimination dynamics of 

paralytic shellfish toxins in mussels Mytilus galloprovincialis. Environmental Research, 164, 647-

654. https://doi.org/10.1016/j.envres.2018.03.045 

(23) Thomson, M., Muñoz, Á., Cousin, R., & Shumake-Guillemot, J. (2018). Climate drivers of 

vector-borne diseases in Africa and their relevance to control programmes. Infectious Diseases Of 

Poverty, 7(1). https://doi.org/10.1186/s40249-018-0460-1 

(24) Zhang, Q., Chen, Y., Li, Z., Fang, G., Xiang, Y., Li, Y., & Ji, H. (2020). Recent Changes in 

Water Discharge in Snow and Glacier Melt-Dominated Rivers in the Tienshan Mountains, Central 

Asia. Remote Sensing, 12(17), 2704. https://doi.org/10.3390/rs12172704 

(25) Nie, Y., Pritchard, H., Liu, Q., Hennig, T., Wang, W., & Wang, X. et al. (2021). Glacial 

change and hydrological implications in the Himalaya and Karakoram. Nature Reviews Earth & 

Environment, 2(2), 91-106. https://doi.org/10.1038/s43017-020-00124-w 

(26) Mohammed, A., Bense, V., Kurylyk, B., Jamieson, R., Johnston, L., & Jackson, A. (2021). 

Modeling Reactive Solute Transport in Permafrost‐Affected Groundwater Systems. Water 

Resources Research, 57(7). https://doi.org/10.1029/2020wr028771 

(27) Shammi, M., Rahman, M., Bondad, S., & Bodrud-Doza, M. (2019). Impacts of Salinity 

Intrusion in Community Health: A Review of Experiences on Drinking Water Sodium from Coastal 

Areas of Bangladesh. Healthcare, 7(1), 50. https://doi.org/10.3390/healthcare7010050 

(28) Nogueira, G., Stigter, T., Zhou, Y., Mussa, F., & Juizo, D. (2019). Understanding 

groundwater salinization mechanisms to secure freshwater resources in the water-scarce city of 

Maputo, Mozambique. Science Of The Total Environment, 661, 723-736. 

https://doi.org/10.1016/j.scitotenv.2018.12.343 

(29) Hasim, H. (2021). Mangrove Ecosystem, Seagrass, Coral Reef: its Role in Self-Purification 

and Carrying Capacity in Coastal Areas. International Journal Papier Advance And Scientific 

Review, 2(1), 37-49. https://doi.org/10.47667/ijpasr.v2i1.93 

(30) Ward, R., Friess, D., Day, R., & Mackenzie, R. (2016). Impacts of climate change on 

mangrove ecosystems: a region by region overview. Ecosystem Health And Sustainability, 2(4), 

e01211. https://doi.org/10.1002/ehs2.1211 

https://doi.org/10.3390/toxins10040156
https://doi.org/10.1016/j.envres.2018.03.045
https://doi.org/10.1186/s40249-018-0460-1
https://doi.org/10.3390/rs12172704
https://doi.org/10.1038/s43017-020-00124-w
https://doi.org/10.1029/2020wr028771
https://doi.org/10.3390/healthcare7010050
https://doi.org/10.1016/j.scitotenv.2018.12.343
https://doi.org/10.47667/ijpasr.v2i1.93
https://doi.org/10.1002/ehs2.1211


 17  
 

(31) Teymouri, P., & Dehghanzadeh, R. (2021). Climate change and water-related diseases in 

developing countries of Western Asia: a systematic literature review. Climate And Development, 

1-17. https://doi.org/10.1080/17565529.2021.1911773 

(32) Cissé, G. (2019). Food-borne and water-borne diseases under climate change in low- and 

middle-income countries: Further efforts needed for reducing environmental health exposure 

risks. Acta Tropica, 194, 181-188. https://doi.org/10.1016/j.actatropica.2019.03.012 

(33) Akanda, A., Jutla, A., Alam, M., de Magny, G., Siddique, A., & Sack, R. et al. 

(2011). Hydroclimatic influences on seasonal and spatial cholera transmission cycles: Implications 

for public health intervention in the Bengal Delta. Water Resources Research, 47(3), 1-11. 

http://dx.doi.org/10.1029/2010WR009914  

(34) Rebaudet, S., Sudre, B., Faucher, B., & Piarroux, R. (2013). Environmental Determinants of 

Cholera Outbreaks in Inland Africa: A Systematic Review of Main Transmission Foci and 

Propagation Routes. The Journal Of Infectious Diseases, 208(suppl_1), S46-S54. 

https://doi.org/10.1093/infdis/jit195 

(35) World Health Organization. (2014). (publication). Quantitative risk assessment of the 

effects of climate change on selected causes of death, 2030s and 2050s. Retrieved March 4, 2022, 

from https://apps.who.int/iris/bitstream/handle/10665/134014/9789241507691_eng.pdf.  

(36) Semyalo, R. (2021). Deterioration of Lake Victoria: the price of inaction. Retrieved March 

4, 2022, from https://ideas4development.org/en/lake-victoria-ecosystem/.  

(37) The United Nations Environmental Programme. (2006). (rep.). LAKE VICTORIA BASIN 

ENVIRONMENT OUTLOOK: Environment for Development . Retrieved March 4, 2022, from 

https://wedocs.unep.org/bitstream/handle/20.500.11822/8613/LakeVictoria-Basin-Environment-

Outlook.pdf.  

(38) Odada, E., Olago, D., & Ochola, W. (2006). (rep.). Environment for Development: An 

Ecosystems Assessment of Lake Victoria Basin Environmental and Socio-Economic Status, Trends 

and Human Vulnerabilities. The United Nations Environmental Programme. . Retrieved March 4, 

2022, from 

https://wedocs.unep.org/bitstream/handle/20.500.11822/7987/environment_development.pdf?

sequence=3.  

(39) Plummer, M. (2005). Impact of Invasive Water Hyacinth (Eichhornia crassipes) on Snail 

Hosts of Schistosomiasis in Lake Victoria, East Africa. Ecohealth, 2(1), 81-86. 

https://doi.org/10.1007/s10393-004-0104-8  

https://doi.org/10.1080/17565529.2021.1911773
https://doi.org/10.1016/j.actatropica.2019.03.012
http://dx.doi.org/10.1029/2010WR009914
https://doi.org/10.1093/infdis/jit195
https://apps.who.int/iris/bitstream/handle/10665/134014/9789241507691_eng.pdf
https://ideas4development.org/en/lake-victoria-ecosystem/
https://wedocs.unep.org/bitstream/handle/20.500.11822/8613/LakeVictoria-Basin-Environment-Outlook.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/8613/LakeVictoria-Basin-Environment-Outlook.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/7987/environment_development.pdf?sequence=3
https://wedocs.unep.org/bitstream/handle/20.500.11822/7987/environment_development.pdf?sequence=3
https://doi.org/10.1007/s10393-004-0104-8


 18  
 

(40) Onyango, D., & Opiyo, S. (2021). Riparian community perceptions of the extent and 

potential impacts of watershed degradation in Lake Victoria Basin, Kenya. Limnologica, 91, 

125930. https://doi.org/10.1016/j.limno.2021.125930  

(41) Filho, L. W., Barbir, J., & Preziosi, R. F. (2019). Handbook of climate change and 

biodiversity. Springer.  

(42) Matthews, J. B. R. (2018). SPECIAL REPORT: GLOBAL WARMING OF 1.5 ºC: Glossary. IPCC. 

Retrieved March 4, 2022, from https://www.ipcc.ch/sr15/chapter/glossary/  

(43) Opondo, D. (2013). Erosive coping after the 2011 floods in Kenya. International Journal Of 

Global Warming, 5(4), 452. https://doi.org/10.1504/ijgw.2013.057285 

(44) Forsyth, T. (2013). Community-based adaptation: a review of past and future 

challenges. Wiley Interdisciplinary Reviews: Climate Change, 4(5), 439-446. 

https://doi.org/10.1002/wcc.231 

(45) Kirkby, P., Williams, C., & Huq, S. (2015). (publication). A brief overview of Community-

Based Adaptation . International Centre for Climate Change and Development. Retrieved March 

4, 2022, from http://icccad.net/wp-content/uploads/2015/12/A-brief-overview-of-Community-

Based-Adaptation.pdf.   

(46) Agol, D., Reid, H., Crick, F., & Wendo, H. (2021). Ecosystem-based adaptation in Lake 

Victoria Basin; synergies and trade-offs. Royal Society Open Science, 8(6), 201847. 

https://doi.org/10.1098/rsos.201847 

(47) Ecosystem-based adaptation. IUCN. (2018). Retrieved March 4, 2022, from 

https://www.iucn.org/resources/issues-briefs/ecosystem-based-adaptation  

(48) Warner, K., Van der Geest, K., Kreft, S., Huq, S., Harmeling, S., Kusters, K., & De Sherbinin, 

A. (2012). (rep.). Evidence from the frontlines of climate change: Loss and damage to communities 

despite coping and adaptation.. United Nations University Institute for Environment and Human 

Security. Retrieved March 4, 2022, from 

http://ciesin.columbia.edu/binaries/web/global/news/2013/cdkn-report.pdf.  

(49) Schipper, E. (2020). Maladaptation: When Adaptation to Climate Change Goes Very 

Wrong. One Earth, 3(4), 409-414. https://doi.org/10.1016/j.oneear.2020.09.014 

(50) Geest, K., & Dietz, T. A Literature Survey About Risk and Vulnerability in Drylands, with a 

Focus on the Sahel. Environment & Policy, 117-146. https://doi.org/10.1007/1-4020-2158-5_11 

https://doi.org/10.1016/j.limno.2021.125930
https://www.ipcc.ch/sr15/chapter/glossary/
https://doi.org/10.1504/ijgw.2013.057285
https://doi.org/10.1002/wcc.231
http://icccad.net/wp-content/uploads/2015/12/A-brief-overview-of-Community-Based-Adaptation.pdf
http://icccad.net/wp-content/uploads/2015/12/A-brief-overview-of-Community-Based-Adaptation.pdf
https://doi.org/10.1098/rsos.201847
https://www.iucn.org/resources/issues-briefs/ecosystem-based-adaptation
http://ciesin.columbia.edu/binaries/web/global/news/2013/cdkn-report.pdf
https://doi.org/10.1016/j.oneear.2020.09.014
https://doi.org/10.1007/1-4020-2158-5_11


 19  
 

(51) Dow, K., Berkhout, F., & Preston, B. (2013). Limits to adaptation to climate change: a risk 

approach. Current Opinion In Environmental Sustainability, 5(3-4), 384-391. 

https://doi.org/10.1016/j.cosust.2013.07.005 

(52) UNICEF, Global Water Partnership. (2017). (publication). WASH Climate Resilient 

Development Guidance Note: Risk assessments for WASH. Retrieved March 4, 2022, from 

https://www.gwp.org/en/WashClimateResilience/.  

(53) Thomas, K., Hardy, R., Lazrus, H., Mendez, M., Orlove, B., & Rivera‐Collazo, I. et al. (2018). 

Explaining differential vulnerability to climate change: A social science review. Wires Climate 

Change, 10(2). https://doi.org/10.1002/wcc.565 

(54) Brooks, N. (2003). (working paper). Vulnerability, risk and adaptation: A conceptual 

framework. Tyndall Centre for Climate Change Research . Retrieved March 4, 2022, from 

https://www.climatelearningplatform.org/sites/default/files/resources/Brooks_2003_TynWP38.p

df.  

(55) Climate resilience portal. Center for Climate and Energy Solutions. (2021). Retrieved 

March 4, 2022, from https://www.c2es.org/content/climate-resilience-overview/  

(56) Folke, C., Biggs, R., Norström, A., Reyers, B., & Rockström, J. (2016). Social-ecological 

resilience and biosphere-based sustainability science. Ecology and Society, 21(3). 

http://dx.doi.org/10.5751/ES-08748-210341  

(57) Sweya, L., & Wilkinson, S. (2020). A tool for measuring environmental resilience to floods 

in Tanzania water supply systems. Ecological Indicators, 112, 106165. 

https://doi.org/10.1016/j.ecolind.2020.106165 

(58) Thomas, S., Sagan, A., Larkin, J., Cylus, J., Figueras, J., & Karanikolos , M. (2020). 

Strengthening health systems resilience: Key concepts and strategies. World Health Organization. 

Retrieved March 4, 2022, from https://apps.who.int/iris/handle/10665/332441. 

(59) Fortnam, M., Hailey, P., Balfour, N., Sheen, K., Lea, R. (2021). Innovation history of the 

CMAM Surge approach. Centre for Humanitarian Change and Oxford Policy Management. 

Retrieved March 4, 2022, from https://www.opml.co.uk/files/Publications/A2241-

maintains/cmam-surge-final-draft-2106.pdf?noredirect=1  

(60) Awange, J., Saleem, A., Sukhadiya, R., Ouma, Y., & Kexiang, H. (2019). Physical dynamics 

of Lake Victoria over the past 34 years (1984–2018): Is the lake dying?. Science Of The Total 

Environment, 658, 199-218. https://doi.org/10.1016/j.scitotenv.2018.12.051 

https://doi.org/10.1016/j.cosust.2013.07.005
https://www.gwp.org/en/WashClimateResilience/
https://doi.org/10.1002/wcc.565
https://www.climatelearningplatform.org/sites/default/files/resources/Brooks_2003_TynWP38.pdf
https://www.climatelearningplatform.org/sites/default/files/resources/Brooks_2003_TynWP38.pdf
https://www.c2es.org/content/climate-resilience-overview/
http://dx.doi.org/10.5751/ES-08748-210341
https://doi.org/10.1016/j.ecolind.2020.106165
https://apps.who.int/iris/handle/10665/332441
https://www.opml.co.uk/files/Publications/A2241-maintains/cmam-surge-final-draft-2106.pdf?noredirect=1
https://www.opml.co.uk/files/Publications/A2241-maintains/cmam-surge-final-draft-2106.pdf?noredirect=1
https://doi.org/10.1016/j.scitotenv.2018.12.051


 20  
 

(61) Phoon, S.Y., Shamseldin, A.Y., & Vairavamoorthy, K. (2004). Assessing impacts of climate 

change on Lake Victoria Basin, Africa. Retrieved March 4, 2022, from 

https://repository.lboro.ac.uk/articles/conference_contribution/Assessing_impacts_of_climate_c

hange_on_Lake_Victoria_Basin_Africa/9594899  

(62) Kiwanuka-Tondo, J., Semazzi, F., & Pettiway, K. (2019). Climate risk communication of 

navigation safety and climate conditions over Lake Victoria basin: Exploring perceptions and 

knowledge of indigenous communities. Cogent Social Sciences, 5(1), 1588485. 

https://doi.org/10.1080/23311886.2019.1588485 

(63) Ifejika Speranza, C., Kiteme, B., Ambenje, P., Wiesmann, U., & Makali, S. (2009). 

Indigenous knowledge related to climate variability and change: insights from droughts in semi-

arid areas of former Makueni District, Kenya. Climatic Change, 100(2), 295-315. 

https://doi.org/10.1007/s10584-009-9713-0 

(64) Wainwright, C., Marsham, J., Keane, R., Rowell, D., Finney, D., Black, E., & Allan, R. (2019). 

‘Eastern African Paradox’ rainfall decline due to shorter not less intense Long Rains. Npj Climate 

And Atmospheric Science, 2(1). https://doi.org/10.1038/s41612-019-0091-7 

(65) Akurut, M., Willems, P., & Niwagaba, C. (2014). Potential Impacts of Climate Change on 

Precipitation over Lake Victoria, East Africa, in the 21st Century. Water, 6(9), 2634-2659. 

https://doi.org/10.3390/w6092634 

(66) Onyutha, C., Tabari, H., Rutkowska, A., Nyeko-Ogiramoi, P., & Willems, P. (2016). 

Comparison of different statistical downscaling methods for climate change rainfall projections 

over the Lake Victoria basin considering CMIP3 and CMIP5. Journal Of Hydro-Environment 

Research, 12, 31-45. https://doi.org/10.1016/j.jher.2016.03.001 

(67) UNICEF. (2017). (rep.). Climate change in Kenya: focus on children. Retrieved March 4, 

2022, from https://www.unccd.int/sites/default/files/relevant-links/2017-

06/climatechangekenya2010web.pdf.  

(68) United Nations Office for the Coordination of Humanitarian Affairs. (2020). (publication). 

KENYA: Floods Flash Update No. 1. Retrieved March 4, 2022, from 

https://reliefweb.int/sites/reliefweb.int/files/resources/ROSEA_20200507_Kenya_Floods_FlashU

pdate%231.pdf.  

(69) Stockholm Environment Institute. (2009). The Economics of Climate Change in Kenya: 

Final Report submitted in advance of COP15. Retrieved March 4, 2022, from 

https://repository.lboro.ac.uk/articles/conference_contribution/Assessing_impacts_of_climate_change_on_Lake_Victoria_Basin_Africa/9594899
https://repository.lboro.ac.uk/articles/conference_contribution/Assessing_impacts_of_climate_change_on_Lake_Victoria_Basin_Africa/9594899
https://doi.org/10.1080/23311886.2019.1588485
https://doi.org/10.1007/s10584-009-9713-0
https://doi.org/10.1038/s41612-019-0091-7
https://doi.org/10.3390/w6092634
https://doi.org/10.1016/j.jher.2016.03.001
https://www.unccd.int/sites/default/files/relevant-links/2017-06/climatechangekenya2010web.pdf
https://www.unccd.int/sites/default/files/relevant-links/2017-06/climatechangekenya2010web.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/ROSEA_20200507_Kenya_Floods_FlashUpdate%231.pdf
https://reliefweb.int/sites/reliefweb.int/files/resources/ROSEA_20200507_Kenya_Floods_FlashUpdate%231.pdf


 21  
 

https://mediamanager.sei.org/documents/Publications/SEI-ProjectReport-Downing-

EconomicsOfClimateChangeKenya-2009.pdf.  

(70) Elisante, E. (2017). Assessing significance of community documented climate impacts and 

adaptation preferences and options in the Lake Victoria region, Tanzania. Ethiopian Journal Of 

Environmental Studies & Management, 10(6), 713-727. 

https://doi.org/https://dx.doi.org/10.4314/ejesm.v10i6.2 

(71) Wetende, E., Olago, D., & Ogara, W. (2018). Perceptions of climate change variability and 

adaptation strategies on smallholder dairy farming systems: Insights from Siaya Sub-County of 

Western Kenya. Environmental Development, 27, 14-25. 

https://doi.org/10.1016/j.envdev.2018.08.001 

(72) Gabrielsson, S., Brogaard, S., & Jerneck, A. (2012). Living without buffers—illustrating 

climate vulnerability in the Lake Victoria basin. Sustainability Science, 8(2), 143-157. 

https://doi.org/10.1007/s11625-012-0191-3 

(73) Bartram, J., Brocklehurst, C., Fisher, M., Luyendijk, R., Hossain, R., Wardlaw, T., & Gordon, 

B. (2014). Global Monitoring of Water Supply and Sanitation: History, Methods and Future 

Challenges. International Journal Of Environmental Research And Public Health, 11(8), 8137-8165. 

https://doi.org/10.3390/ijerph110808137  

(74) Herschan, J., Rickert, B., Mkandawire, T., Okurut, K., King, R., & Hughes, S. et al. (2020). 

Success Factors for Water Safety Plan Implementation in Small Drinking Water Supplies in Low- 

and Middle-Income Countries. Resources, 9(11), 126. https://doi.org/10.3390/resources9110126 

(75) Zuin, V., Delaire, C., Peletz, R., Cock-Esteb, A., Khush, R., & Albert, J. (2019). Policy 

Diffusion in the Rural Sanitation Sector: Lessons from Community-Led Total Sanitation 

(CLTS). World Development, 124, 104643. https://doi.org/10.1016/j.worlddev.2019.104643 

(76) Zewde, A., Li, Z., & Xiaoqin, Z. (2021). Improved and promising fecal sludge sanitizing 

methods: treatment of fecal sludge using resource recovery technologies. Journal Of Water, 

Sanitation And Hygiene For Development, 11(3), 335-349. 

https://doi.org/10.2166/washdev.2021.268 

(77) Wang, H., Wang, T., Zhang, B., Li, F., Toure, B., & Omosa, I. et al. (2013). Water and 

Wastewater Treatment in Africa - Current Practices and Challenges. CLEAN - Soil, Air, 

Water, 42(8), 1029-1035. https://doi.org/10.1002/clen.201300208 

(78) Bhutta, Z. A., Lassi, Z. S., Pariyo, G., & Huicho, L. (2010). (publication). Global Experience 

of Community Health Workers for Delivery of Health Related Millennium Development Goals: A 

https://mediamanager.sei.org/documents/Publications/SEI-ProjectReport-Downing-EconomicsOfClimateChangeKenya-2009.pdf
https://mediamanager.sei.org/documents/Publications/SEI-ProjectReport-Downing-EconomicsOfClimateChangeKenya-2009.pdf
https://doi.org/https:/dx.doi.org/10.4314/ejesm.v10i6.2
https://doi.org/10.1016/j.envdev.2018.08.001
https://doi.org/10.1007/s11625-012-0191-3
https://doi.org/10.3390/ijerph110808137
https://doi.org/10.3390/resources9110126
https://doi.org/10.1016/j.worlddev.2019.104643
https://doi.org/10.2166/washdev.2021.268
https://doi.org/10.1002/clen.201300208


 22  
 

Systematic Review, Country Case Studies, and Recommendations for Integration into National 

Health Systems. Global Health Workforce Alliance, World Health Organization. Retrieved March 4, 

2022, from https://www.who.int/workforcealliance/knowledge/resources/chwreport/en/. 

(79) Centers for Disease Control and Prevention. (2019). Global Health Programs. Centers for 

Disease Control and Prevention. Retrieved March 4, 2022, from 

https://www.cdc.gov/ncezid/dfwed/international/globalwork.html 

(80) World Health Organization. (2017). (publication). Republic of Uganda National Integrated 

Comprehensive Cholera Prevention And Control Plan. Retrieved March 4, 2022, from 

http://library.health.go.ug/publications/cholera/national-integrated-comprehensive-cholera-

prevention-and-control-plan.  

(81) Anyamba, A., Chretien, J., Britch, S., Soebiyanto, R., Small, J., & Jepsen, R. et al. (2019). 

Global Disease Outbreaks Associated with the 2015–2016 El Niño Event. Scientific Reports, 9(1). 

https://doi.org/10.1038/s41598-018-38034-z 

(82) UNICEF, World Health Organization. (2019). (rep.). Progress on household drinking water, 

sanitation and hygiene I 2000-2017: Special focus on inequalities. Retrieved March 4, 2022, from 

https://www.unicef.org/media/55276/file/Progress%20on%20drinking%20water,%20sanitation%

20and%20hygiene%202019%20.pdf  

(83) UNDP. (n.d.). National Adaptation Programmes of Action (NAPAs). Climate Change 

Adaptation. Retrieved March 4, 2022, from https://www.adaptation-undp.org/national-

adaptation-programmes-action-napas  

(84) Government of Kenya. (2010). National Climate Change Response Strategy. Retrieved 

March 4, 2022, from https://cdkn.org/sites/default/files/files/National-Climate-Change-

Response-Strategy_April-2010.pdf  

(85) UNFCCC. (n.d.). National Adaptation Plans. United Nations Climate Change. Retrieved 

March 4, 2022, from https://unfccc.int/topics/adaptation-and-resilience/workstreams/national-

adaptation-plans  

(86) Ministry of Environment and Natural Resources, Republic of Kenya. (2016). Kenya 

National Adaptation Plan 2015-2030. Retrieved March 4, 2022, from 

https://www4.unfccc.int/sites/NAPC/Documents%20NAP/Kenya_NAP_Final.pdf  

(87) Republic of Uganda. (2007). Climate Change Uganda National Adaptation Programmes of 

Action. Retrieved March 4, 2022, from https://unfccc.int/resource/docs/napa/uga01.pdf 

https://www.who.int/workforcealliance/knowledge/resources/chwreport/en/
https://www.cdc.gov/ncezid/dfwed/international/globalwork.html
http://library.health.go.ug/publications/cholera/national-integrated-comprehensive-cholera-prevention-and-control-plan
http://library.health.go.ug/publications/cholera/national-integrated-comprehensive-cholera-prevention-and-control-plan
https://doi.org/10.1038/s41598-018-38034-z
https://www.unicef.org/media/55276/file/Progress%20on%20drinking%20water,%20sanitation%20and%20hygiene%202019%20.pdf
https://www.unicef.org/media/55276/file/Progress%20on%20drinking%20water,%20sanitation%20and%20hygiene%202019%20.pdf
https://www.adaptation-undp.org/national-adaptation-programmes-action-napas
https://www.adaptation-undp.org/national-adaptation-programmes-action-napas
https://cdkn.org/sites/default/files/files/National-Climate-Change-Response-Strategy_April-2010.pdf
https://cdkn.org/sites/default/files/files/National-Climate-Change-Response-Strategy_April-2010.pdf
https://unfccc.int/topics/adaptation-and-resilience/workstreams/national-adaptation-plans
https://unfccc.int/topics/adaptation-and-resilience/workstreams/national-adaptation-plans
https://www4.unfccc.int/sites/NAPC/Documents%20NAP/Kenya_NAP_Final.pdf
https://unfccc.int/resource/docs/napa/uga01.pdf


 23  
 

(88) Division of Environment, United Republic of Tanzania. (2007). National Adaptation 

Programme of Action (NAPA). Retrieved March 4, 2022, from 

https://unfccc.int/resource/docs/napa/tza01.pdf  

(89) East African Community. (2012). (publication). DISASTER RISK REDUCTION AND 

MANAGEMENT STRATEGY (2012 – 2016). Retrieved March 4, 2022, from 

https://www.preventionweb.net/files/EAC_DRRMS(2012-2016)version_1.4%5B1%5D.pdf.  

(90) Githeko, A. K., Jalloh, A., & Mogaka, H. (2014). (working paper). Review of Research and 

Policy for Climate Change Adaptation in the Health Sector in East Africa. Future Agricultures . 

Retrieved March 4, 2022, from https://issuu.com/coraf/docs/health  

(91) Nijhof, S., Jantowski, B., Meerman, R., & Schoemaker, A. (2010). Rainwater harvesting in 

challenging environments: Towards institutional frameworks for sustainable domestic water 

supply. Waterlines, 29(3), 209-219. https://doi.org/10.3362/1756-3488.2010.022 

(92) Tungaraza , C., Eliapenda, E., Osewe, K. O., & Palapala, P. M. (n.d.). (publication). 

Implementation Report of Research Project: ADAPTATION STRATEGIES FOR CHALLENGES 

ASSOCIATED WITH CLIMATE AND ECOLOGICAL CHANGES AFFECTING LAKE VICTORIA 

COMMUNITIES. United Nations Institute for Training and Research. Retrieved March 4, 2022, 

from https://www.uncclearn.org/wp-content/uploads/library/unitar37.pdf. 

(93) Chaudhury, A. (2012). (publication). Notes From The Field: Unlocking the power of local 

knowledge: A novel framework to cost community-based adaptation to climate change. CGIAR. 

Retrieved March 4, 2022, from 

https://cgspace.cgiar.org/bitstream/handle/10568/27707/UnlockingPowerLocalKnowledge.pdf.  

(94) Hadwen, W., Powell, B., MacDonald, M., Elliott, M., Chan, T., Gernjak, W., & Aalbersberg, 

W. (2015). Putting WASH in the water cycle: climate change, water resources and the future of 

water, sanitation and hygiene challenges in Pacific Island Countries. Journal Of Water, Sanitation 

And Hygiene For Development, 5(2), 183-191. https://doi.org/10.2166/washdev.2015.133  

(95) Smits, S., Batchelor, C., Schouten, T., Moriarty, P., & Butterworth, J. (2009). Effective 

WASH sector adaptation to climate change through improved governance. Waterlines, 28(3), 

210-218. https://doi.org/10.3362/1756-3488.2009.023  

(96) Johannessen, Å., Rosemarin, A., Thomalla, F., Gerger Swartling, Å., Axel Stenström, T., & 

Vulturius, G. (2014). Strategies for building resilience to hazards in water, sanitation and hygiene 

(WASH) systems: The role of public private partnerships. International Journal Of Disaster Risk 

Reduction, 10, 102-115. https://doi.org/10.1016/j.ijdrr.2014.07.002  

https://unfccc.int/resource/docs/napa/tza01.pdf
https://www.preventionweb.net/files/EAC_DRRMS(2012-2016)version_1.4%5B1%5D.pdf
https://issuu.com/coraf/docs/health
https://doi.org/10.3362/1756-3488.2010.022
https://www.uncclearn.org/wp-content/uploads/library/unitar37.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/27707/UnlockingPowerLocalKnowledge.pdf
https://doi.org/10.2166/washdev.2015.133
https://doi.org/10.3362/1756-3488.2009.023
https://doi.org/10.1016/j.ijdrr.2014.07.002


 24  
 

(97) Howard, G., Calow, R., Macdonald, A., & Bartram, J. (2016). Climate Change and Water 

and Sanitation: Likely Impacts and Emerging Trends for Action. Annual Review Of Environment 

And Resources, 41(1), 253-276. https://doi.org/10.1146/annurev-environ-110615-085856  

(98) Reid, M. (2020). Sanitation and climate. Nature Climate Change, 10(6), 496-497. 

https://doi.org/10.1038/s41558-020-0787-z  

(99) Oates, N., Ross, I., Calow, R., Carter, R., & Doczi, J. (2014). Adaptation to Climate Change 

in Water, Sanitation and Hygiene: Assessing risks and appraising options in 

Africa. doi: https://doi.org/10.17037/PUBS.04648767   

(100) Ziervogel, G., Satyal, P., Basu, R., Mensah, A., Singh, C., Hegga, S., & Abu, T. (2019). 

Vertical integration for climate change adaptation in the water sector: lessons from 

decentralisation in Africa and India. Regional Environmental Change, 19(8), 2729-2743. 

https://doi.org/10.1007/s10113-019-01571-y  

(101) Levy, K., Smith, S., & Carlton, E. (2018). Climate Change Impacts on Waterborne Diseases: 

Moving Toward Designing Interventions. Current Environmental Health Reports, 5(2), 272-282. 

https://doi.org/10.1007/s40572-018-0199-7  

(102) Howard, G., & Bartram, J. (2010). Vision 2030: The resilience of water supply and 

sanitation in the face of climate change. World Health Organization. Retrieved March 4, 2022, 

from 

https://apps.who.int/iris/bitstream/handle/10665/70462/WHO_HSE_WSH_10.01_eng.pdf?seque

nce=1&isAllowed=y.  

(103) Jun, J. (n.d.). Siwi at COP26. SIWI. Retrieved March 4, 2022, from 

https://siwi.org/international-policy/climate-talks/siwi-at-cop/ 

(104) UNICEF, Global Water Partnership. (2017). (publication). WASH Climate Resilient 

Development Strategic Framework. Retrieved March 4, 2022, from 

https://www.gwp.org/en/WashClimateResilience/.  

(105) Uddin, S., Ronteltap, M., & van Lier, J. (2013). Assessment of urine diverting dehydrating 

toilets as a flood-resilient and affordable sanitation technology in the context of 

Bangladesh. Journal Of Water, Sanitation And Hygiene For Development, 3(2), 87-95. 

https://doi.org/10.2166/washdev.2013.113  

(106) Fleming, L., Anthonj, C., Thakkar, M., Tikoisuva, W., Manga, M., & Howard, G. et al. 

(2019). Urban and rural sanitation in the Solomon Islands: How resilient are these to extreme 

https://doi.org/10.1146/annurev-environ-110615-085856
https://doi.org/10.1038/s41558-020-0787-z
https://doi.org/10.17037/PUBS.04648767
https://doi.org/10.1007/s10113-019-01571-y
https://doi.org/10.1007/s40572-018-0199-7
https://apps.who.int/iris/bitstream/handle/10665/70462/WHO_HSE_WSH_10.01_eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/70462/WHO_HSE_WSH_10.01_eng.pdf?sequence=1&isAllowed=y
https://siwi.org/international-policy/climate-talks/siwi-at-cop/
https://www.gwp.org/en/WashClimateResilience/
https://doi.org/10.2166/washdev.2013.113


 25  
 

weather events?. Science Of The Total Environment, 683, 331-340. 

https://doi.org/10.1016/j.scitotenv.2019.05.253  

(107) Luh, J., Royster, S., Sebastian, D., Ojomo, E., & Bartram, J. (2017). Expert assessment of 

the resilience of drinking water and sanitation systems to climate-related hazards. Science Of The 

Total Environment, 592, 334-344. https://doi.org/10.1016/j.scitotenv.2017.03.084  

(108) Howard, G., Nijhawan, A., Flint, A., Baidya, M., Pregnolato, M., & Ghimire, A. et al. (2021). 

The how tough is WASH framework for assessing the climate resilience of water and 

sanitation. Npj Clean Water, 4(1). https://doi.org/10.1038/s41545-021-00130-5  

(109) Boelee, E., Yohannes, M., Poda, J., McCartney, M., Cecchi, P., & Kibret, S. et al. (2012). 

Options for water storage and rainwater harvesting to improve health and resilience against 

climate change in Africa. Regional Environmental Change, 13(3), 509-519. 

https://doi.org/10.1007/s10113-012-0287-4 

(110) Gordon, T., & Hueso, A. (2021). Integrating sanitation and climate change adaptation: 

lessons learned from case studies of WaterAid’s work in four countries. Waterlines, 40(2), 107-

114. https://doi.org/10.3362/1756-3488.20-00012 

(111) Scheelbeek, P., Dangour, A., Jarmul, S., Turner, G., Sietsma, A., & Minx, J. et al. (2021). 

The effects on public health of climate change adaptation responses: a systematic review of 

evidence from low- and middle-income countries. Environmental Research Letters, 16(7), 073001. 

https://doi.org/10.1088/1748-9326/ac092c  

(112) Howard, G. (2021). The future of water and sanitation: global challenges and the need for 

greater ambition. Journal Of Water Supply: Research And Technology-Aqua, 70(4), 438-448. 

https://doi.org/10.2166/aqua.2021.127 

(113) Grasham, C., Calow, R., Casey, V., Charles, K., de Wit, S., & Dyer, E. et al. (2021). Engaging 

with the politics of climate resilience towards clean water and sanitation for all. Npj Clean 

Water, 4(1). https://doi.org/10.1038/s41545-021-00133-2 

(114) United Nations Children’s Fund WaterAid. (2021). Climate finance for WASH: Reaching 

those most in need. World Water Week. Retrieved March 4, 2022, from 

https://www.worldwaterweek.org/event/9817-climate-finance-for-wash-reaching-those-most-in-

need  

 

 

https://doi.org/10.1016/j.scitotenv.2019.05.253
https://doi.org/10.1016/j.scitotenv.2017.03.084
https://doi.org/10.1038/s41545-021-00130-5
https://doi.org/10.1007/s10113-012-0287-4
https://doi.org/10.3362/1756-3488.20-00012
https://doi.org/10.1088/1748-9326/ac092c
https://doi.org/10.2166/aqua.2021.127
https://doi.org/10.1038/s41545-021-00133-2
https://www.worldwaterweek.org/event/9817-climate-finance-for-wash-reaching-those-most-in-need
https://www.worldwaterweek.org/event/9817-climate-finance-for-wash-reaching-those-most-in-need


 26  
 

Ch. 2: Research Questions, Objectives, and Methodology 
2.1 Research Questions and Objectives 

Combining existing evidence on the need for climate-resilient WASH as an adaptive strategy against climate 

impacts on water and sanitation systems worldwide, knowledge of the climate vulnerabilities of the LVB, 

and the scarcity of documented frameworks and strategies for regional integration of climate adaptation 

and WASH promotion, this study sought to address the following research questions: 

1. What institutional progress has been achieved in mainstreaming climate adaptation into WASH 

sector planning in the LVB, and how can prior successes be tapped, and existing barriers be 

mitigated, to accelerate regional climate-WASH policy and practical integration? 

2. How have lakeside communities in the LVB adapted their WASH practices to cope in the face of 

climate-driven rainfall changes, and how can these insights inform the development of more 

locally-tailored, community-driven approaches to climate resiliency strengthening within WASH 

programming? 

In addressing these research questions, the objective of this project was to be able to formulate a series of 

evidence-based recommendations for LVB WASH sector stakeholders, to inform the accelerated 

integration of climate adaptation into WASH program planning at local, national, and regional levels. Such 

recommendations were intended to both address current barriers identified while drawing upon the 

innovations and knowledge underlying the observed adaptation strategies of community members to both 

flooding and drought, particularly in the domain of WASH-related behaviour change. As such, this project 

was designed to contribute towards positive regional shifts in climate-resilient WASH sector planning within 

the LVB, by providing more contextually applicable insights than those offered by current global guidelines 

on climate-resilient WASH, and by leveraging the innovation potential of communities in the development 

of novel adaptation approaches.  

2.2 Research Ethics Protocols 

Ethics approval for this project was obtained from both the University of Alberta Research Ethics Board 

(REB-1) and the Maseno University Ethics Review Committee, which is one of several bodies which oversees 

research conducted in Kenya. In compliance with ethical requirements and with the Tri-Agency Framework 

on the Responsible Conduct of Research, various ethical protocols were followed to ensure the dignity and 

safety of all participants throughout the study. Three different consent forms were used to obtain informed 

consent: one for survey participation, one for focus group participation, and one for interview participation. 

Each consent form detailed all study protocols including the research purpose and proposed use of 



 27  
 

collected data, foreseeable risks and potential benefits, confidentiality assurances, processes for study 

withdrawal, data management procedures, and plans for the dissemination of study findings. All consent 

forms were written in English and reviewed by Kar Geno staff to ensure their appropriateness and language 

comprehensibility. Consent forms were read aloud and translated for illiterate and/or non-English-speaking 

participants, which included most Mabinju community members. Participants had a chance to ask 

questions before signing or finger stamping the consent form. 

Participants were fairly compensated for their involvement in the study, and were each given a cash stipend 

with a value deemed appropriate by Kar Geno staff, considering local CDC study compensation norms. 

Participants were given the chance to withdraw from the study at any point without consequence, and 

were informed of local contact people to reach out to if any questions or concerns arose during or after 

completion of the study. Interview subjects were also given the opportunity to choose the location/setting 

of their interview, to ensure maximal privacy where necessary. Survey data, interview/focus group 

recordings, and interview/focus group transcripts were all stored in a cyber-secure, password-protected 

data file, and will be permanently deleted from the computer hard drive after 5 years time in accordance 

with REB protocols.  

2.3 Methodology: Data Collection 

2.3.1 Field site 

For the purpose of addressing the first research question on broader institutional progress achieved in 

mainstreaming climate adaptation into WASH programming in the LVB, the geographic region from which 

key informants were recruited included farming-based lakeside settings spanning the three countries 

directly sharing Lake Victoria’s waters—that is, Kenya, Uganda, and Tanzania. Major locations targeted 

included Kisumu (Kenya), Jinja (Uganda), Kampala (Uganda), and Mwanza (Tanzania). A full map of the LVB 

is provided in Figure 1 below, on which most of these cities are marked and the various eco-zones are 

delineated (2).  
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Figure 1: Map of Lake Victoria Basin with Ecozones and Major Urban Centers Marked 

 

Besides discussing with stakeholders their observations on community coping strategies against flooding 

and drought, the community of Mabinju served as the main study site from which insights were drawn on 

community-level climate adaptation for WASH. While the ability to extrapolate such insights to the entire 

LVB were inherently limited, it was hoped that, in representing a lakeside community with similar 

environmental and social vulnerabilities as others in the LVB, Mabinju could still offer insights of relevance 

to other LVB settings. 

The reason that Mabinju was selected to serve as the main study site was due to its relative accessibility 

given a research collaboration with the community-based organization Kar Geno Center for Hope, Kenya. 

As Kar Geno works primarily in Mabinju, alongside a few other areas in Western Kenya, it could provide 

easy access to interview subjects and local field assistants. Furthermore, given its long history of working 

in Mabinju on agriculture, income-generation, and HIV/AIDS prevention and awareness projects, Kar Geno 

could offer the needed sociocultural expertise to inform the development of appropriate data collection 

strategies and approaches to engaging study participants.   

Jinja 
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Given the vulnerabilities of Mabinju community members from health, socioeconomic, and environmental 

standpoints, Mabinju also served as a relevant setting to investigate WASH challenges in the context of 

climate change. Mabinju is a small farming-based community of about 300 homes located in Western Kenya 

on the banks of Lake Victoria. It is in Siaya county which, in 2018, had an HIV prevalence rate of 15.3% (1)—

one of the highest rates in the world. With many suffering from HIV/AIDS, Mabinju’s inhabitants have long 

been subject to extreme poverty, stigmatization, and marginalization despite ongoing development efforts 

in the region. While Kar Geno’s work has come a long way in addressing the economic, social, and health 

barriers faced by Mabinju community members in achieving prosperity and success, WASH in Mabinju has 

been identified as an area in need of more attention, given the ongoing shortage of clean water supplies 

and safe sanitation systems.  

2.3.2 Baseline community survey 

The first phase of this project was comprised of a quantitative household-level WASH survey, intended to 

enhance the preliminary understanding of the WASH situation in Mabinju, including dominant behaviours 

and practices. Survey questions were developed in collaboration with Engineers Without Borders- USA, 

which had a shared interest in assessing WASH practices in Mabinju as part of their long-term planning for 

a borehole construction project. The WHO/UNICEF “core questions on drinking water and sanitation for 

household surveys” (3) were used as a guide to inform question content and phrasing. 

As the survey was conducted at a time when Mabinju was experiencing a sharp rise in COVID-19 cases, 

resulting in increased need for improved hygiene, the household administration of the survey was coupled 

with the distribution of handwashing stations and hygiene kits—a Kar Geno-led initiative already underway, 

but which research funding provided further support for. The combined survey administration and hygiene 

supply distribution process was used as an opportunity to sensitize community members on upcoming 

WASH activities in Mabinju, including both the conduct of this study and the borehole drilling project to be 

launched by Engineers Without Borders- USA shortly thereafter. Two locally hired field staff (i.e. female, 

English-speaking, and fully literate Mabinju community members) were assigned these responsibilities. 

They were also directed to consult with adult members within each home on whether they would be willing 

to be contacted for further involvement in the study, including participation in subsequently held interviews 

or focus groups. Those households with members which agreed were noted down and targeted in later 

participant recruitment. Demographic information for these members was also taken and used to inform 

purposive sampling of participants from certain age, gender, social, and other categories.  
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As funding permitted distribution of handwashing stations to 214 homes, only these 214 homes were 

sampled for inclusion in the survey. Within each home where the survey was administered, it was 

requested that the primary household member responsible for water collection be the one to complete 

the survey if they were available and willing, even if this meant involvement of predominantly female 

participants. Using the following formula, where the population size is considered as 300 homes, this 

sample size provides a 3.25% margin of error at the 95% confidence level, which is relatively robust.  

 

The field assistants tasked with administering the survey brought with them printed copies to each home, 

which they wrote the answers on after translating the questions to each participant. The answers indicated 

on the paper copies were then input by a Kar Geno staff member working in the main office onto a digital 

Google form, allowing survey responses to be accessed remotely by other members of the research team. 

Due to time constraints, no verification procedures were taken, but the staff member who inputted the 

answers was able to contact the field assistants if anything was unclear on the paper versions.  

2.3.3 Document analysis  

A document analysis was conducted prior to field-based data collection to establish a preliminary 

understanding of the institutions and policies currently in place to support integration of climate adaptation 

and WASH in the LVB. To achieve sufficient methodological rigor, the READ approach to document analysis 

in health policy research was used as a guiding framework in the conduct of this review (4). This began with 

a thorough literature review to identify relevant documents for inclusion in the analysis. Inclusion criteria 

were limited to documents produced by governments, academics, implementation partners, and non-

governmental institutions which offered commentary on any one of the following:  

a) policy plans, internal strategy documents, and/or national/regional guidelines for climate adaptation 

or WASH development in the LVB,  

b) achievements, successes, and challenges associated with climate adaptation in the health and water 

sectors of the LVB, and  

c) regionally-scaled projects launched to address climate-driven threats to health and water resources 

in the LVB.  
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Three scholarly databases (Embase, OVID Medline, and OVID Global Health) were searched for the 

identification of all external assessments by academics, implementation partners, and non-governmental 

institutions on current progress on regional climate-health and climate-water adaptation. An appropriate 

search strategy was developed in collaboration with a librarian, and included all relevant terms intended to 

capture the three core concepts of climate adaptation, WASH, and the Lake Victoria Basin region. As these 

scholarly databases are not well suited to obtaining government- and NGO-authored policy/strategy 

documents, program assessments, and situation analyses, an alternative approach was taken to extract 

such grey-literature materials. This included inputting relevant search terms into UN-iLibrary, Unite Search, 

United Nations Digital Library, and the World Health Organization Country Planning Cycle Database. 

Additionally, government websites were visited directly to obtain publicized government policy/strategy 

documents. Finally, other grey literature sources, including Google Scholar and the websites of various 

institutional actors engaged in climate change and environmental health programming in East Africa, were 

explored to identify additional information on LVB-specific water projects.  

An excel spreadsheet was developed for systematically extracting all clauses of text containing relevant 

information to the focus of this review. Here, file details (i.e., file name, source, publication year, and 

authorship) were recorded, alongside extra notes and internal decision points made in the data extraction 

process. Particularly relevant terms and text scripts were highlighted for easier identification upon 

secondary review of extracted data.  

2.3.4 Qualitative focus group and interview discussions 

Qualitative focus groups and interviews were conducted with individuals residing in Mabinju, who could 

best discuss their own lived experiences (note: more details on participant profiles to follow). A total of 7 

semi-structured focus groups and 17 individual interviews were conducted in Mabinju, to solicit community 

perspectives on changing weather patterns and to discuss their WASH impacts in the village. Various WASH 

practices were explored, including adaptative/coping strategies used in response to any of the experiences 

with flooding or drought that were discussed. Existing support systems for waterborne disease prevention 

and treatment were also explored, including relationships with community health volunteers (CHVs), village 

elders, clan representatives, public health officers, and other government officials. Health beliefs and 

healthcare service utilization were also investigated, mainly in relation to diarrhea and other waterborne 

diseases. Finally, respondents were encouraged to discuss and brainstorm solutions to any of the WASH 

concerns or challenges presented. Each focus group concluded as an open discussion forum for the 

generation and exchange of ideas on this topic, and each interview was wrapped up with a final question 
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on what could be done to improve the current WASH situation in Mabinju. Drawing on principles of 

participatory action research, focus groups always concluded with statements of intent from Kar Geno and 

the broader research team to utilize the knowledge gained to inform the planning and design of projects 

responsive to critical WASH needs.  

All focus groups were conducted prior to community members interviews, as they were intended to inform 

the development of more detailed question guides with which to probe individuals about personal beliefs 

and practices not elaborated upon in the larger group setting. All focus groups included between 6 and 16 

members, with a target (and cap) of 8 members imposed after the third group to foster greater 

engagement and dialogue within each circle. Three of the 7 focus groups were untargeted in their 

participant selection, meaning that any community member within a given village cluster was eligible to 

participate. The remaining 4 focus groups were designed to include specific types of subjects and 

incorporated additional questions on issues relevant to the corresponding subject category. These four 

subject categories included: 1) people living with disabilities (1 focus group), 2) pregnant women (1 focus 

group), 3) village elders and clan representatives (1 focus group), and 4) CHVs (1 focus group). A similar 

approach was taken with the community member interviews whereby individuals from pre-specified 

subject categories were targeted for participation. The subject categories targeted in the interview phase 

included: 1) HIV-positive individuals (3 interviews), 2) pregnant women (2 interviews), 3) lactating women 

(2 interviews), 4) seniors (i.e. individuals 65 and over; 8 interviews), 5) single mothers (2 interviews). Three 

interview subjects (2 men and 1 woman) happened to fall in the senior category, but were not purposively 

recruited but rather added at the end to confirm that data saturation had been reached, after which 

interviews were stopped.  

The recruitment of participants for both interviews and focus groups was conducted with the support of 

the two locally-hired field assistants, who selected homes which indicated willingness to be contacted for 

further study involvement during the survey administration phase.  Demographic details provided by these 

participants at the time of survey administration were also used to identify their subject category and target 

them for recruitment accordingly. Upon visiting the targeted homes, field assistants re-introduced the 

study purpose, protocol, and procedures, and reviewed consent forms with participants still indicating an 

interest in being involved. Different consent forms were used for focus group and interview participation, 

but both addressed the following key issues, as needed to gain approval from the University of Alberta 

Research Ethics Board (REB-1) and the Maseno University Ethics Review Committee:  

• The research purpose and proposed use of data collected  
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• Foreseeable risks and potential benefits 

• Extent of confidentiality promised 

• Requirements of the study (e.g. duration, frequency, nature of tasks and/or measures) 

• Withdrawal procedure 

• Extent of incentives 

• Data management (access and safeguards) 

• Plans for provision of new information 

• Plans for dissemination of results 

Consent forms were written in English but read aloud to participants in Luo. Participants were given a 

chance to ask the field assistant questions before signing (or finger stamping, for illiterate participants) the 

form. Once individuals agreed to participate in a focus group, they were given a time and place to be the 

following day, which was typically the house of one member willing to host the group in their yard. For 

individuals agreeing to interview participation, they were offered a chance to select the location for their 

interview, in response to which all participants opted for the interview to be conducted in their own home. 

During the conduct of any given interview or focus group, field assistants were present throughout, helping 

with distribution of refreshments and stipends and translation of both questions (from English to Luo) and 

responses (from Luo back to English). It should be noted, however, that translations were not provided in 

the form of verbatim responses, but rather as summaries of the statements and comments provided by 

each respondent. The only exception to this was for the small number of participants able to respond 

directly in English. The limitations of this approach, however, are noted in the limitations section in Ch. 7.  

Finally, for the stakeholder interviews, potential participants were identified through preliminary research 

(and consultation with pre-existing regional contacts) on WASH sector organizations and actors (including 

government health ministries) active in the lakeside regions of Kenya, Uganda, and Tanzania. For 

organizations that were not exclusively WASH focused, requests were made to be connected with 

representatives from their respective WASH departments or with any other individuals with relevant 

climate adaptation- or WASH-related knowledge or field experience. Emails were sent out to all 

organizations and individuals identified as appropriate subjects, and those who agreed to participate in an 

interview were either consulted with virtually, or through an in-person meeting at a location of their choice. 

The focus of all interview discussions with stakeholders was on current projects, efforts, initiatives, and 

policy developments underway to support the integration of climate adaptation and WASH within their 

geographic focus area of the LVB. Participants were also probed on their observations on the impacts of 
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climate change in the region, existing intersectoral, transdisciplinary, and international collaborations for 

regional climate adaptation and WASH planning, and community-driven climate adaptation patterns in 

contexts of flooding and drought. Additional participants were continuously recruited, and often identified 

from the networks of prior subjects, until there was sufficient confidence that data saturation had been 

reached, as determined by the emergence of no new codes in the data set. The full set of codes (both 

weighted and unweighted) used for each of the datasets (i.e. community member interviews/focus groups, 

stakeholder interviews) are provided in Tables 4-5. All of the initially developed (a priori) codes were 

retained, and are indicated with a ***. The remaining codes represent emerging codes which were added 

as the study progressed. Only once an emerging code appeared more than twice within the transcripts was 

it retained in the final code list. Weightings were later added to certain codes based on their thematic 

relevance.    

Table 4: Transcript Analysis Coding Scheme- Community Member Interviews and Focus Groups 

Categories  Codes  

Water  Unweighted: 

• Surface water collection***, rainwater collection***, water storage***, water use***, 

water scarcity*** 
Weighted: 

• Water purification*** 

o WEIGHTING BASED ON: unadvanced practices (1) → advanced practices (5) 

Sanitation  Unweighted: 

• Latrine construction***, latrine maintenance***, latrine innovation, sanitation 
enforcement 

Weighted:  

• Latrine destruction 

o WEIGHTING BASED ON: low sanitation resiliency (1) → high sanitation 
resiliency (5) 

• Latrine sharing 

o WEIGHTING BASED ON: negative experiences (1) → positive experiences (5) 

Hygiene  Unweighted:  

• Hygiene beliefs*** 

Weighted 
• Hygiene practices*** 

o WEIGHTING BASED ON: negative practices (1) → positive practices (5) 

Health  Unweighted: 

• Malaria***, healthcare access***, health beliefs*** 
Weighted: 

• Diarrheal disease*** 

o WEIGHTING BASED ON: high frequency occurrence (1) → low frequency 
occurrence (5) 

• Medication access 

o WEIGHTING BASED ON: high informal sector reliance (1) → low informal 
sector reliance (5) 

• Traditional herb use 
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o WEIGHTING BASED ON: high traditional herb reliance (1) → low traditional 
herb reliance (5) 

• Pregnancy/lactation*** 

o WEIGHTING BASED ON: high health vulnerability (1) → low health 
vulnerability (5) 

• HIV/AIDS*** 

o WEIGHTING BASED ON: high health vulnerability (1) → low health 
vulnerability (5) 

• Age*** 
o WEIGHTING BASED ON: high health vulnerability (1) → low health 

vulnerability (5) 
• Disability*** 

o WEIGHTING BASED ON: high health vulnerability (1) → low health 
vulnerability (5) 

Environmental 
Change  

Unweighted: 
• Lake water quality deterioration, climate change observations*** 

Weighted: 

• Heavy rainfall/flooding*** 

o WEIGHTING BASED ON: high frequency occurrence (1) → low frequency 
occurrence (5) 

• Drought*** 

o WEIGHTING BASED ON: high frequency occurrence (1) → low frequency 
occurrence (5) 

• Climate change beliefs*** 

o WEIGHTING BASED ON: low knowledge on causes (1) → high knowledge on 
causes (5) 

Support  Unweighted: 

• Diffusion of ideas, barriers to tree planting 
Weighted: 

• Support from CHVs***, support from village elders and clan reps, support from 
government (note: these were initially one code titled “support from higher level 
representatives” but later needed to be separated), support from family, support from 
peers 

o ALL WEIGHTINGS BASED ON: low support (1) → high support (5) 

Coping 
Strategies  

Weighted: 
• Coping with diarrhea***, coping with latrine destruction, coping with food insecurity, 

coping with water insecurity***, coping with unreliable rainfall, coping with 
flooding*** 

o ALL WEIGHTING BASED ON: negative coping/maladaptive (1) → positive 
coping/adaptive (5) 

 

Table 5: Transcript Analysis Coding Scheme- Stakeholder Interviews 

Categories Codes 
Water Weighted: 

• Water infrastructure***, water access***, water quality*** 

o ALL WEIGHTINGS BASED ON: deterioration (1) → improvement (5) 

Sanitation Unweighted:  
• Faecal waste management***, sanitation in facilities/camps, household level 

sanitation (note: these were initially one code titled “sanitation infrastructure” 
but later needed to be separated) 
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Hygiene Unweighted: 
• Handwashing, social and behaviour change communication*** 

Environmental 
Change 

Unweighted:  
• Lake Victoria***, heavy rainfall/flooding***, drought***, weather 

predictability*** 

Climate Adaptation Unweighted: 
• Adaptation technologies, adaptation projects*** 

Weighted: 

• Adaptation prioritization*** 

o WEIGHTING BASED ON: low prioritization (1) → high prioritization (5) 
• Adaptation-WASH integration*** 

o WEIGHTING BASED ON: low integration (1) → high integration (5) 

• Grassroots initiatives*** 

o WEIGHTING BASED ON: minimal (1) → advanced (5) 

Facilitators/Barriers Unweighted: 
• Community resistance to change 

Weighted: 

• Climate action***  

o WEIGHTING BASED ON: barrier (1) → facilitator (5) 

• Adaptation-WASH integration*** 

o WEIGHTING BASED ON: barrier (1) → facilitator (5) 

Engagement of 
Multiple Actors 

Weighted: 

• Collaboration across sectors, collaboration across ministries, collaboration across 

countries, community engagement, decentralization of responsibilities (note: all 
these codes were initially one code titled “multistakeholder collaboration” but 
later needed to be separated) 

o ALL WEIGHTINGS BASED ON: minimal (1) → advanced (5) 

Disaster Risk 
Management 

Unweighted:  

• Emergency response***, early warning*** 

Research Unweighted: 

• Climate change***, WASH*** 

 

In the end, a total of 13 stakeholder interviews were conducted, with representatives from each of the 

following organizations/institutions included (organizations marked with an asterisk denote those from 

which more than one representative was interviewed): 

• Kenya: 

o AMPATH Kenya 

o FreeKenya Foundation 

o The Safe Water and Aids Project* 

o Siaya County CDC office  

o Kombewa County Referral Hospital Infection Prevention and Control Department 

• Uganda: 

o Water Mission Uganda 
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o Uganda Ministry of Water and Environment 

o Uganda Water and Sanitation Network 

• Tanzania: 

o Tanzania Water and Sanitation Network 

o Tanzania Institute of Rural Development Planning 

• Region-wide: 

o The Lake Victoria Basin Commission* (specific contacts consulted with from the climate 

adaptation program board) 

All interviews and focus groups were recorded (using a password-locked mobile recording app), transcribed 

(on Microsoft Word), and reviewed shortly afterwards. This concurrent process of data collection and 

analysis was fitting with qualitative research principles, and allowed for an iterative approach to data 

collection involving the regular revision of focus group and interview guides to fill emerging knowledge 

gaps (5). Due to the potential for information to be lost in translation, and given the non-verbatim process 

by which subject responses were translated in community member interviews and focus groups, all 

transcripts were retroactively reviewed with the locally-hired field assistants to ensure their accuracy and 

sufficiency in summarizing the participants’ responses. Recordings were played simultaneously, and 

wherever information was even slightly mistranslated or certain details were missed in the translation, the 

field assistants provided immediate notice of this, and any necessary revisions or comments were added 

to the transcript documents.  

2.4 Methodology: Analysis 

2.4.1 Baseline community survey 

As the survey was used solely for descriptive purposes, no advanced statistical analyses were conducted. 

Drawing on the assumption that the sample (214 out of approx. 300 homes) was sufficiently representative, 

the survey responses were graphically visualized, and calculations were made of the proportion of 

respondents selecting each answer choice. The insights drawn from this assessment were then used to 

refine pre-developed community member interview and focus group guides, to ensure that all questions 

were both relevant and applicable and that major issues identifiable from survey responses were 

sufficiently explored.  

2.4.2 Document analysis  

A qualitative thematic content analysis was conducted on all extracted clauses of text. Again, the READ 

approach to document analysis in health policy research was used as a guide, therefore the development 
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of initial theories and thematic categories was used to inform and modify document selection criteria 

throughout (4). Data was coded solely by the PI (myself, Hannah Marcus) according to the overarching 

constructs represented (i.e. a-priori codes included policy and legislation, strategy development, project 

planning, project implementation, funding, multistakeholder collaboration, and community engagement) 

and then thematic tags were developed and assigned to corresponding scripts. The first iteration of 

thematic tags consisted of generic domains, which the PI further divided into thematic conclusions. As the 

coding process progressed, the thematic tags and conclusions were continually refined by the PI until it was 

felt that they comprehensively described and codified the content of the dataset. The ideas derived from 

this phase of the study were then used to refine stakeholder interview guides, targeting major progress 

gaps identified through the document review.  

2.4.3 Qualitative interviews and focus group discussions 

Finalized interview and focus group transcripts served as the primary data source for this component of 

the study. Using Dedoose qualitative data analysis software, a thematic content analysis was conducted 

using a Grounded Theory approach, whereby principles of constant comparison were employed, and used 

to iteratively develop a theoretical model from a qualitative coding scheme (6). Inductive coding was used 

to develop a set of codes and categories which fit the data, with separate schemes developed and applied 

to community member interview/focus group transcripts and to stakeholder transcripts (7). The PI regularly 

refined the coding scheme in the process of reviewing and tagging transcript excerpts, to optimize its 

suitability in capturing the various constructs presented by the data. Once all transcripts were coded, the 

excerpts for each code were compiled and analyzed to ascertain a set of interconnected themes which tied 

the various ideas together and articulated core meanings derived (7). These themes serve as the section 

headings in Ch. 3, where a summary of the study findings is presented.  
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Ch. 3: Summary and Discussion of Findings 

3.1 Document Analysis Findings 

3.1.1 Documents identified, selected, and reviewed 

A total of 31 documents were selected for inclusion in this analysis. These included the following 

government policy documents (i.e. the most updated version), external assessments/reports, conference 

statements, and project overviews: 

• Government policy documents: 

o Intended Nationally Determined Contributions (INDC) for each of the 5 LVB countries 

(Kenya, Uganda, Tanzania, Rwanda, Burundi) (1-5) 

o National Adaptation Plan (NAP) or National Adaptation Plan of Action (NAPA) for each of 

the 5 LVB countries (Kenya, Uganda, Tanzania, Rwanda, Burundi) (6-10) 

o National Health Sector Strategy Plan for each of the 5 LVB countries (Kenya, Uganda, 

Tanzania, Rwanda, Burundi) (11-15) 

• External assessments/reports: 

o Lake Victoria Basin Climate Change Adaptation Strategy and Action Plan 2018-2023 (USAID 

report) (16) 

o Integrating Climate Adaptation in Water Catchment Planning in Uganda (NAP Global 

Network briefing note) (17) 

o Perceptions of Climate-Related Risk Among Water Sector Professionals in Africa—Insights 

from the 2016 African Water Association Congress (academic paper) (18) 

o Review of Research and Policy for Climate Change Adaptation in the Health Sector in East 

Africa (International Development Research Centre working paper) (19) 

o Towards Climate Resilient Environmental and Natural Resources Management in the Lake 

Victoria Basin (World Bank report) (20) 

o Climate Change Situation in Kenya and Measures Towards Adaptive Management in the 

Water Sector (academic paper) (21) 

o Climate and Health Country Profiles for Kenya, Uganda, and Tanzania (WHO country 

assessment) (22-24) 

• Conference statements: 

o Resolution of the African Great Lakes Conference: Conservation and Development in a 

Changing Climate (Entebbe, Uganda), 5th May 2017 (25) 
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• Project overviews: 

o Adaptation to Climate Change in the Lake Victoria Basin (ACC-LVB) Program (Lake Victoria 

Basin Commission) (26) 

o Lake Victoria Basin Integrated Water Resources Management (LVB IWRM) Programme 

(Lake Victoria Basin Commission) (27) 

o Planning for Resilience in East Africa through Policy, Adaptation, Research and Economic 

Development (PREPARED) Programme (Lake Victoria Basin Commission) (28) 

o Lake Victoria Water Supply and Sanitation (LVWATSAN II) Programme (Lake Victoria Basin 

Commission) (29) 

o Adapting to Climate Change in Lake Victoria Basin Project (Adaptation Fund) (30) 

o Healthy Futures Project (commentary, Geospatial Health journal) (31) 

3.1.2 Major themes: policy orientation 

An in-depth review of the selected documents unveiled important insights on the current policy landscape 

surrounding climate adaptation and waterborne disease control in the LVB. On a positive note, the 

documents revealed that the climate-health nexus, and notably the climate-WASH nexus, is now well 

recognized by stakeholders active in this space, and that such recognition is likely growing in conjunction 

with advancements in related research. In all of the five NAP(A)s assessed, detailed commentary was 

provided on the links between climate change and human health (6-10). Furthermore, such links were used 

to justify more robust adaptation planning and action, reflecting an appreciation amongst stakeholders of 

the public health impetus for responding to climate hazards. Specific links were also drawn in all NAP(A) 

documents between climate change and waterborne disease risk  (6-10). Declining water quality, 

compromised sanitation and hygiene, and outbreaks of diarrheal diseases were all listed in vulnerability 

assessments used to inform subsequent adaptation planning  (6-10). In Uganda’s NAPA, water resources 

and health were both identified as priority intervention areas in discussions with communities on traditional 

coping strategies to climate variability risks (7). Furthermore, in the 2017 Resolution of the African Great 

Lakes conference, the following key areas were agreed upon by participants as key issues to be addressed:  

a) changes in the hydrologic cycle which affect human health and water quality and quantity,  

b) the effect of climate change on malaria, bilharzia, cholera and other water-related diseases, and  

c) inadequate infrastructure to support supply of clean and healthy water and improved sanitation (25).  
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The increasing weight placed on these issues was also reflected, in part, by the exceptionally rich climate-

related content included in Tanzania’s new Health Sector Strategic Plan (July 2021-June 2026) (13)—the 

newest health strategy document included in this analysis.  

Likely as a function of the recognition of the interrelatedness between climate change, human health, and 

WASH, this review also illuminated clear efforts to mainstream public health and WASH into climate 

adaptation planning in the LVB. As revealed in the climate and health country profiles for Kenya, Uganda, 

and Tanzania, all three countries have identified a national focal point for climate change in the Ministry of 

Health (22-24). Both Kenya and Uganda have an approved national health adaptation strategy  (22,23), while 

Tanzania is in the process of “taking initiatives to implement health adaptation programmes and building 

institutional and technical capacities to work on climate change and health” (24). The improvement of 

Integrated Disease Surveillance systems through more robust use of meteorological data was mentioned 

in the NAP(A) documents for both Kenya and Tanzania (6,8). In Kenya’s NAPA, a specific agenda is outlined 

for “mainstreaming climate change adaptation in the water and sanitation sector” (6). Additionally, in all 

five of the NAP(A)s assessed, there are specifically delineated sections for climate adaptation in the health 

sector (6-10). The same can be said for most of the INDCs reviewed (2-4). The Lake Victoria Basin Climate 

Change Adaptation Strategy and Action Plan details five recommended adaptation options for the health 

sector, which include:  

1) building the capacity of the health workforce on climate change preparedness and response,  

2) strengthening and institutionalizing surveillance, early warning, and communication systems on 

climate-sensitive diseases,  

3) developing a robust research program within the LVB to identify, prioritize, and assess the interaction 

and correlation of climate change on health and key disease vectors,  

4) using climate-appropriate technologies for health and sanitation infrastructure, and  

5) improving maritime security and safety (16).  

All of these items have direct or indirect implications for waterborne disease control.   

Still, this review made it clear that there remains much room for further convergence and collaboration of 

the climate adaptation, WASH, and health sectors in the LVB. For one, with the exception of Tanzania’s 

Health Sector Strategic Plan (July 2021-June 2026) (13), which was written particularly recently, none of the 

health strategy documents reviewed made substantive mention of climate change in relation to national 

health priorities, including those falling under the umbrella of WASH (11,12,14,15). In the “Review of 

Research and Policy for Climate Change Adaptation in the Health Sector in East Africa”, it was also noted 
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that “while there have been many projects in the region to reduce the incidence of diarrhoea, little has 

been done in the area of adaptation to climate change” (19). Some of the barriers that the authors of this 

review identified to mainstreaming climate change adaptation in the health sector in East Africa included 

low research capacity and lack of high-quality data, lack of funds for implementation of adaptation projects, 

and inadequate national policies for adaptation in the health sector  (20). Shortcomings were further 

reflected in the three climate and health country profiles reviewed (22-24). 

Other gaps identified in this review concern current conceptualizations of climate-related hydrological 

changes, as they relate to WASH risks. There was minimal explicit recognition in the reviewed policy 

documents of the relationship between drought and WASH. When WASH issues were explicitly addressed, 

it was most often in relation to flood hazards and excessive (as opposed to inadequate) rainfall. The 

potential for water scarcity to impact hygiene behaviors, water use, and waterborne disease spread was 

never explicitly addressed. This is despite research cited in Tanzania’s NAPA wherein 42% of participants 

affected by disease outbreaks reported prolonged rainfall and drought to be the cause (8). The general 

under-recognition of drought-WASH linkages was also apparent in a study of perceptions of climate-related 

risk among water sector professionals in Africa in which respondents expressed notable concerns around 

water scarcity, but only in relation to the operation of utility water supplies, with no reference made to 

waterborne disease spread or other public health risks (18).   

In general, when climate-related drought was discussed in formal policy documents, the risks emphasized 

were almost exclusively limited to those of declining agricultural yields, food insecurity, and loss of 

livelihoods. For example, in Tanzania’s INDC, it is touted that adaptation contributions, by reducing the 

impacts of spatial and temporal variability of declining rainfall, will confer the greatest benefits to the 

agricultural sector (3). Similarly, in Kenya’s NAP, the El Nino Southern Oscillation is presented as an 

economic risk to agriculture value-added growth (6), despite the breadth of (externally) reported impacts 

of this phenomenon on waterborne diseases in East Africa. The review of both water and climate 

adaptation projects in the LVB further verified that drought is primarily perceived by climate-engaged 

stakeholders as a risk to agriculture. That is, virtually all of the projects which intended to address climate-

driven water scarcity were centered upon the improvement of technologies and local capacities for 

enhancing crop resiliency and reducing yield losses. While the agricultural impacts of climate-related 

drought undoubtedly present one of the greatest economic and food security challenges of the 21st 

century, any risk assessments of declining rainfall are incomplete without due consideration of the health, 

including WASH, implications.  
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Finally, the document analysis revealed the overarching and important theme that policy guidelines on 

climate adaptation and WASH will need to be further elaborated to be made fully actionable. This theme 

was apparent in the ambitious yet highly generic language used for policy objectives relating to climate 

adaptation in the health and WASH sectors. Relevant terms commonly used, but seldom elaborated in 

formal policy documents included “vulnerability risk mapping”, “early warning systems”, “disaster risk 

reduction”, and “disease forecasting”. Undoubtedly, these concepts are indispensable components of a 

comprehensive public health response strategy to the impacts of climate change. Yet, without further 

articulation of the steps needed to actualize them, they risk remaining empty rhetoric with little practical 

relevance. This sentiment is supported by the reviewed World Bank assessment on “Climate Resilient 

Environmental and Natural Resources Management in the Lake Victoria Basin” in which it is stated that 

“climate considerations have not yet been mainstreamed in many activities and programs, despite high-

level strategies and plans” (20). Furthermore, in the Lake Victoria Basin Climate Change Adaptation Strategy 

and Action Plan, the adaptive strategy for the health sector in the LVB is summarized in the following single 

statement: “to develop and implement programs that strengthen the resilience of health systems and 

communities to adapt to climate change vulnerabilities” (16). This policy, which serves as a stand-alone 

statement, exemplifies an ambitious yet insufficiently detailed agenda for operationalizing public health 

measures in the context of climate adaptation. Analysing this and other similar discourse used, it becomes 

clear that current mandates for addressing climate-driven WASH hazards in the LVB must be made more 

action-oriented through the development of clearer operational guidelines.  

3.1.3 Major themes: multisectoral collaboration 

Given the vast array of disciplines which have a stake in climate adaptation, it is not surprising that the 

concept of multisectoral collaboration appeared frequently across the documents explored. An emergent 

theme was that there exists widespread recognition of the need for multisectoral collaboration and a clear 

intention to facilitate it amongst stakeholders active in this space, but an ill-defined roadmap for doing so. 

This theme was evident by the consistently vague language used in formal policy documents and project 

proposals concerning the integration of water, health, and environmental resource management sectors 

for climate adaptation. Stated in the adaptation sections of the INDCs for Uganda and Rwanda are the 

objectives of “mainstreaming climate resilience in all sectors”  (2) and “strengthening the institutional 

framework” (4) for collaboration with the health sector. Similarly, in the NAPAs for Tanzania and Rwanda, 

there are explicitly stated intentions of increasing “intersectoral concertation” for integrated water 

resource management (9) and establishing “Health & Climate collaboration & synthesis programs”  (8). In 

none of these examples are the stated objectives further elaborated upon, as needed to provide a clear 
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roadmap for operationalizing them. While Kenya’s NAP comes closest to achieving this by outlining the 

formation of a National Climate Change Steering Committee with representation from diverse sectors  (6), 

limited further detail on this process is provided. Of further concern is the fact that as recently as 2014, it 

was stated that climate change was not yet on the agenda of USAID’s Health Policy Project, which plays a 

major role in assisting developing countries with health policy formation (19).  

Equally vague language is used in the health sector strategy plans for the LVB countries. Tanzania’s Health 

Sector Strategic Plan calls for a “health-in-all-policies” approach in reference to the management of water 

supply and sanitation, but fails to discuss the specific involvement of other ministries in national-level WASH 

planning (13). While Kenya’s Health Policy document explicitly lists the sectors to be engaged in its “Health 

in all Policies” approach, it does little to outline its vision for the nature of this involvement. Burundi’s 

National Health Policy, however, is an exception in this regard. Not only does it have a specific section 

dedicated to discussing intersectoral collaboration in addressing the effects of the environment on human 

health, but it also describes some already developed platforms for collaboration, including the national risk 

management platform piloted by the Ministry of Security, with representation from the Ministry of Health 

(15). Additional details are provided on inter-ministerial commissions convened by the Ministry of Public 

Health and the Fight Against AIDS (15). While it is likely that other countries have also convened similar 

commissions and multisectoral forums for shared planning and strategy development, the language 

expressed in the reviewed documents fails to provide clear evidence, suggesting there may be 

shortcomings. Such shortcomings also appear to be reflected in practice, considering reports that among 

the national medical research institutions in East Africa, it is only the Kenya Medical Research Institute that 

has a climate and human health research programme addressing epidemic malaria  (19). 

Possible reasons for existing gaps may include the existence of rigid disciplinary divisions in climate 

response programming—another major theme identified in the document analysis. One of the most explicit 

indicators of this fragmentation is the separation of adaptation plans, programs, and priorities into sector-

specific subsections within country NAPs, NAPAs, and INDCs. With the exception of Rwanda whose INDC 

has a section for “cross-cutting prioritized adaptation measures” (4), most other policy documents have 

independent sections for adaptation in the health and water sectors. Even in Uganda’s Health Sector 

Development Plan, responsibility for provision of sanitation services is delegated to the “Ministry of Water 

and Environment” (12). Also, one of the stated achievements in Uganda’s INDC is the integration of climate 

change into sectoral policies, plans, and programmes (2). While such integration is a laudable achievement, 

the very requirement that plans be sector-specific, with climate change considerations absorbed into these 
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plans, rather than multisectoral approaches being linked under a common climate response umbrella, is 

indicative of the persistence of sectoral silos. This is fitting with Kenya’s NAP which references “climate 

change coordination units” in different ministries, departments, and agencies  (6), but fails to illuminate if 

and how the individual units collaborate under one operational agenda. The need to bridge research and 

policy spaces was emphasized in the analyzed document titled “Review of Research and Policy for Climate 

Change Adaptation in the Health Sector in East Africa”, in which the authors stated that “A key barrier for 

uptake of research into policy in the region is the fact that the researchers and the users of their products 

reside in separate worlds. Many research projects do not have a sound knowledge sharing and 

communication strategy nor do they engage end users and stakeholders at the inception of the project” 

(19). The idea that there is need for more effective channels for multisectoral collaboration in climate 

adaptation in the LVB is further affirmed by an explicit call for such in the reviewed World Bank report on 

climate resilient environmental and natural resource management in the LVB (20). 

3.1.4 Major themes: community input 

Recent years have seen greater recognition of the potential role for Indigenous knowledge, experiences, 

and perspectives in informing climate resiliency methods. The degree to which such knowledge has been 

formally reflected in climate adaptation policy on national and regional levels was an important area of 

inquiry for this review. Analysis of the selected documents revealed relatively promising trends, with clear 

indication of early efforts to institutionalize community-driven approaches into local adaptation planning. 

The most notable example of this was Uganda’s NAPA which was formulated using a participatory rural 

appraisal process, explicitly intended to “integrate traditional knowledge into the adaptation framework” 

(7). The decision to do such was based on an expressed recognition that many of Uganda’s communities 

have evolved complex environmental coping strategies, passed between generations through traditional 

and cultural practices, which could be leveraged in the design of climate adaptation projects  (7). As such, 

Uganda’s NAPA reflects some of the richness of Indigenous knowledge systems, specifically encouraging 

adaptation actions including, but not limited to, use of herbal medicines for treatment of environmental 

illnesses, application of traditional modes of vector control, and adoption of Indigenous approaches to 

water harvesting, rainmaking, and thunderstorm prevention (7). 

National policy documents for Kenya also reflect a similar recognition of the value of Indigenous knowledge 

in the development of innovative climate resiliency schemes. In Kenya’s INDC, one of the explicitly stated 

aims is to draw upon both scientific and Indigenous knowledge to enhance the uptake of adaptation 

technology (1). Similar aims are stated in Kenya’s more recently drafted NAP. In this document, the use of 
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Indigenous knowledge is further discussed in the context of developing community-informed early warning 

systems for prediction of extreme weather—an area to which Indigenous knowledge has been shown to 

offer valuable insights (6).    

Still, these examples come from the national policy documents of only two of the five LVB countries 

accounted for in this analysis. Indeed, scant commentary on Indigenous knowledge was identified in policy 

documents of other countries, reflecting scope for further expansion of Indigenous knowledge integration 

into national climate adaptation planning. With regards to WASH planning in particular, none of the 

language used in official documents was found to reflect a strong recognition that communities could 

collectively engage in the development of locally-informed WASH strategies. Rather, most language was 

indicative of the predominant ethos around WASH planning, namely that community members are ill-

informed and ill-equipped to uphold the level of sanitation needed to avert climate-driven waterborne 

disease spread, and thus it is the role of governments and other non-local stakeholders to train and equip 

communities to adopt better practices. This stands in contrast to the more bottom-up approach used to 

inform climate adaptation in other areas, such as vector control and agricultural production. Still, more 

participatory planning may be needed in all domains of climate adaptation. This is reflected, for example, 

by an institutional analysis conducted during fieldwork in the lakeside Mwanza Region of Tanzania which 

identified a lack of participatory planning, leading communities to be disconnected from decision making 

on climate adaptation measures (20). 

3.1.5 Major themes: policy operationalization  

While this review offered knowledge primarily on the policy planning and development domain of climate 

adaptation, limited insights on policy operationalization were gleaned from the analysis of documented 

achievements and relevant projects launched in the LVB. From this analysis, it became clear that water has 

been a major focus area of climate adaptation efforts in the region, but that few water projects have been 

specifically health- or WASH-oriented. Instead, more common adaptation actions in the water sector have 

included activities such as strengthened integrated water resource management, conservation and 

management of water catchments, wetland restoration, upgraded dam infrastructure, alternative water 

storage and harvesting technologies for irrigation, industrial wastewater reuse and recycling, and more 

coordinated transboundary water sharing, amongst others. The Adaptation to Climate Change in the Lake 

Victoria Basin (ACC-LVB) Program, one of the largest adaptation projects in the region, does not feature 

WASH in any of its stated objectives or implemented technologies (26). More recently, in 2016, a large 

program was launched by the Adaptation Fund across several lakeside project sites, following endorsement 
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by the five LVB nations (30). Still, in the proposal for this program, nowhere is there mention of specific 

WASH activities to be conducted. Rather, the only time WASH is mentioned is in relation to using lessons 

learned from past WASH projects to identify appropriate project sites (30). In an external assessment on 

integration of climate adaptation into water catchment planning in Uganda, catchment management plans 

for 15 hotspot catchments were discussed (17). However, in none of the catchment management plans 

were WASH-specific activities proposed (e.g. monitoring water quality for microbial contaminants, 

including groundwater monitoring for contamination with fecal matter), and no public health 

representatives were included in the list of stakeholders to engage with (17). Of further concern is that in 

the development of Rwanda’s NAPA, access to health facilities and fighting vectors of water-borne diseases 

were ranked last in priority out of 11 initially prioritized actions (9). Similarly, in the Participatory Rural 

Appraisal on which Uganda’s NAPA was based, only 2% of respondents gave preference to health as a 

priority intervention area, despite high priority given to water sector adaptation (7). The discrepant levels 

of priority given to health and water sectors seems to reflect an under-recognition of their interrelatedness 

in the context of climate risk management.  

Still, many water sector adaptation measures, despite lacking explicit health promotion objectives, are 

essentially health promotive in nature. Examples included groundwater resource exploitation, intended to 

improve water supply for domestic and other purposes, flood risk management and water quality testing, 

both important waterborne disease prevention measures, and better domestic wastewater management, 

which relates to household sanitation. Indeed, such measures were frequently mentioned in adaptation 

programs and achievements, reflecting a degree of implicit public health consideration in water sector 

planning. Importantly, the Lake Victoria Basin Integrated Water Resources Management (LVB IWRM) 

Programme aims to improve the water quality of Lake Victoria by reducing effluent discharge (27)—one of 

the largest sources of drinking water contamination amongst lakeside communities. 

A limited number of regional adaptation projects, however, have a predominantly WASH agenda. Kenya’s 

INDC is particularly notable in this regard, for it includes in its adaptation programme potential upgrades 

to water and sanitation infrastructure, alongside the development of broader health programmes for 

climate-sensitive diseases (1). An external assessment of measures for adaptive management in Kenya’s 

water sector also discussed the adoption of WASH-relevant climate change responses such as the 

construction of flood-proof wells and sanitary latrines, particularly in areas where the water table is close 

to the surface (21). The NAPA’s for Rwanda and Uganda also include projects directly focused on WASH, 

namely the Community Water and Sanitation Project, outlined in Uganda’s NAPA  (7), and the project of 
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“Increasing the capacity of adaptation of villages ‘Imidugudu’ in vulnerable regions through improvement 

of drinking water and sanitation” in Rwanda (9). On a regional level, the Planning for Resilience in East Africa 

through Policy, Adaptation, Research and Economic Development (PREPARED) Programme incorporates 

the specific objective of enhancing drinking water supply, sanitation, and wastewater treatment services in 

the region (28). Similarly, the Lake Victoria Water Supply and Sanitation (LVWATSAN II) Programme is 

exclusively WASH-focused, however it is unclear the degree to which climate change is considered as a 

distal WASH risk factor (29). The Lake Victoria Environmental Management Project, financed by the World 

Bank and implemented in two phases from 1995 to 2005 and from 2009 to 2017, has been shown to have 

had positive impacts on waterborne disease control in the region, however gaps in monitoring have 

supposedly “reduced the ability to understand the baseline and the impacts of some investments” (20). 

This highlights another important theme, namely the importance of monitoring and evaluation in informing 

iterative strategy development for the integration of WASH and climate adaptation.  

3.1.6 Concluding remarks on document analysis 

Many important insights emerged from the document analysis, which helped situate current progress on 

climate adaptation and WASH integration in the LVB. Several encouraging themes were identified, including 

the widespread and growing recognition amongst climate-engaged stakeholders of climate-health and 

climate-WASH intersections, and clear efforts to mainstream WASH into climate adaptation planning. This 

was seen in conjunction with efforts to advance an agenda for multisectoral collaboration and inclusion of 

Indigenous knowledge systems into adaptation program design. Still, recognition appeared to be lacking 

on the implications of water scarcity for waterborne disease spread, considering the dialogue on projected 

drought scenarios was almost exclusively agriculture focused. Evidence of practical actions extending 

beyond the strategy planning stage was also scarce across documents reviewed. Finally, this analysis 

illustrated room for more collaboration between the environment, health, and water sectors in the LVB in 

order to dissolve sectoral silos, and pave way for the collaborative development of a shared vision for 

building climate resiliency in the WASH sector.   

3.2 WASH Survey Results Summary 

3.2.1 Characteristics of Surveyed Households 

A total of 214 households were surveyed in this initial phase of the study. Of the household members who 

participated in the survey (one representative over 18 years within each home), 53% were male and 47% 

were female, representing a relatively even gender distribution. They ranged in age from 21 to 85 years, 

with the majority married (64%). Most households had multiple members, including children of varied ages. 
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3.2.2 Water 

The main sources of drinking water selected were rainwater and lake water, with 100% of respondents 

indicating at least one (or both) as their primary source. The water sources indicated were essentially the 

same for personal hygiene, but for irrigation, 96% of respondents indicated reliance on rainwater (i.e. 

rainfed agriculture). As there are currently no community taps or boreholes drilled in Mabinju from which 

groundwater can be extracted, no participants indicated use of water from these sources. A small 

percentage, however, indicated reliance on streams as an additional source.  

With regards to methods of treating water, responses were more mixed, but the predominant methods 

used were boiling (53%) and the addition of chemicals such as chlorine and water treatment tablets (63%). 

Fewer than 20% indicated use of settling, straining, and filtration, and 10% of participants reported rarely 

or never treating their water before use.  

Most respondents reported collecting water about 2-3 times per day; a small number indicated having to 

fetch water 4 to 7 times a day. Most respondents reported walking between 300 and 400 meters to 

complete a round trip to the lake to fetch water, but the distances varied greatly from as little as 100 meters 

(for households directly adjacent to the lake) to as great as 1200 meters. Almost all respondents (98.6%) 

indicated use of plastic buckets to collect water, while 80.4% reported using jerry cans for water storage. 

Relatively few (30.8%) had access to larger storage cylinders such as Skyplast or water drums. The majority 

reported only storing water for 1-2 days before use, and almost all (97%) reported never recycling or 

reusing water. In the context of climate change where lengthening dry seasons mean less rainfall access, 

recycling and reusing of water may become more necessary in the coming years, even if it is not a widely 

practiced strategy currently.  

3.2.3 Sanitation and Hygiene 

As shown in the following figures, reported handwashing frequencies for different activities were quite 

high, although overreporting is expected for such practices. Additionally, 73% of respondents reported 

always using soap when washing their hands.  
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With regards to sanitation, a vast majority of respondents indicated use of a basic pit latrine with a slab. 

However, small percentages reported use of more advanced technologies such as ventilated improved pit 

latrines and composting toilets (see figure below). While most participants reported sharing their latrine 

only with household members, one third (32%) reported sharing a latrine with neighboring households. 

This finding was later found to stem, in part, from flood-related damage to pit latrines, resulting in the need 

for frequent household latrine sharing during the rainy season. The following figures summarize these 

responses. 

 

3.2.5 Observed Weather and Water Resource Changes  

The changes which a majority of respondents stated to have observed over the past several years included: 

• Changes in frequency or intensity of rainfall (97.2%) 

• Changes in frequency or intensity of drought (100%) 

• Changes in availability of or access to water used for drinking, cooking, and hygiene (99.1%) 
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• Changes in safety or cleanliness of water used for drinking, cooking, and hygiene (86.3%) 

These findings strongly illustrate the climate- and water-related changes underway in Mabinju and suggest 

that these changes have become readily observable by community members.  

3.3 Key Findings from Community Interviews and Focus Group Discussions 

3.3.1 Observations on climate and environmental change  

Rainfall patterns are no longer predictable 

When asked if they had observed any recent changes in rainfall patterns in Mabinju, a significant number 

of respondents commented upon the growing unreliability of rainfall. Several respondents discussed how 

they were no longer able to predict the timing of onset of either rainy or dry seasons, describing the seasons 

as having lost their cyclical nature and taken on a more anarchic pattern. This was expressed as a sharp 

divergence from the traditional bimodal rainfall pattern experienced in Mabinju, with the long rains 

typically occurring from March to May and the short rains typically occurring from September to November. 

Not only did respondents comment upon the difficulty predicting when the rain would come, but some 

also went further to describe the pattern as one of intense, chaotic intervals. As stated by one respondent: 

“In the past, …you could know the exact time when it was going to rain and when the drought would come. 

But nowadays it’s just like….boom!” (Mabinju community member; December 6, 2021) 

Some respondents also made reference to traditional “signs” of rainfall, claiming that they no longer 

indicated what they used to. Other respondents went as far as dismissing the very bimodality of rainfall in 

Mabinju, arguing that the trend no longer holds (i.e. as opposed to acknowledging the continued existence 

of two distinct rainy seasons even if their start and end points have become more variable). Several 

respondents also exhibited distress when discussing these changes, given the impact it has on agricultural 

viability and their livelihood potential. Interestingly, but not surprisingly, a disproportionate number of 

seniors were among the respondents who commented upon the theme of rainfall unpredictability. This is 

fitting with the expectation that they would have a longer memory of (and/or greater experience with) 

traditional bimodal rainfall patterns.  

Recently documented trends on rainfall in Western Kenya concur with the observations of these 

respondents. Indeed, research has shown that as climate disruption drives new fluctuations in previously 

stable atmospheric conditions, the paradigm of two rainy seasons resulting from the biannual equatorial 
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passage of the Intertropical Convergence Zone has become an unsuitable model for weather forecasting in 

East Africa (32).  

Flood and drought frequency are both increasing, but lengthening dry seasons pose the greatest threat 

An even more heavily commented upon trend when asked about rainfall-related observations was that of 

lengthening dry seasons. An overwhelming number of respondents described rainfall as having simply 

become “insufficient” to support local production needs, with frequent delays or failures in rainfall onset 

giving rise to extended periods of drought. Given Mabinju’s heavy reliance on rain-fed agriculture for both 

income generation and food production, it was not surprising that comments on this trend were articulated 

with extreme concern and fear about the future. As summarized by one respondent: 

“Once there is a climate change, there is not enough rainfall. And there is hunger. We have hunger, because 

we do not have things like vegetables. And our cows will die because of the climate change.” (Mabinju 

community member; December 8, 2021) 

Not only were concerns about food insecurity voiced, but concerns about water insecurity also featured 

heavily in discussions on drought, independent of irrigation challenges. Some respondents, for example, 

shared their experiences with nearby rivers and streams “drying up”, leaving them with fewer accessible 

sources of water for domestic use. 

The issue of flooding featured less frequently in discussions on weather changes, but was still discussed by 

a significant number of respondents. While few disputed recent drought intensification, many also 

commented upon rainfall being more intense in the (often shorter) periods during which it occurs. One 

respondent simply described recent rainfall patterns as being “more extreme on both ends”. Others shared 

their experiences with flooding during what they suggested were increasingly frequent periods of heavy 

rainfall, sometimes describing extensive destruction of crops, property, and personal belongings. Still, such 

experiences of extreme flooding were far from unanimous. Indeed, when asked if they had experienced 

any major flooding events in recent years, many community members reported never having experienced 

one personally. However, some stated that while they themselves had not been affected, they had 

observed intense water buildup in other homesteads, including ones explicitly identified as residing in “low-

lying” areas. This reflects the uneven topography of Mabinju, leaving some homesteads more vulnerable 

to flooding than others. Still, there were no reported experiences of displacement due to flooding or heavy 

rainfall.  
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Finally, when asked about when they began observing any described changes in rainfall, participants were 

remarkably aligned in their responses, with all respondents giving estimates between 2015 and 2020. The 

most common response to this question was that these changes began around 2018 or 2019. These 

responses are consistent with the recent rainfall extremes documented in Western Kenya, with intense 

flooding reported for both 2019 and 2020 (33,34), followed by an extended drought due to the failure of 

the 2021 short rains (35). 

3.3.2 Beliefs about climate change and WASH-health linkages 

Climate knowledge is rising, particularly in younger generations, but important knowledge gaps remain 

For the purpose of this analysis, climate knowledge was conceptualized in two domains: climate change 

awareness and climate change understanding, with the former referring to simple awareness of the 

phenomenon and the latter comprising beliefs on causation. Participant responses indicated a relatively 

high degree of climate change awareness but a more limited understanding of climate change drivers, with 

a few notable exceptions among younger respondents.  

When asked if they were familiar with the term “climate change”—for which there is a direct Luo 

translation which was used in these discussions—only 3 of the 17 interview subjects indicated zero 

awareness, all of whom were seniors. While not comparable in representativeness, this finding still shows 

more awareness than that of a recent African-wide study, which found that four in 10 Africans are 

unfamiliar with the concept of climate change (36). However, it is important to view these findings in light 

of the fact that the term “climate change” itself is not used by all groups to describe what academics 

consider to be climate change-related weather phenomena, even if such groups hold a similarly deep 

understanding and recognition of “climate change”. Furthermore, this finding may have been biased by the 

fact that, by virtue of their high English language comprehension, most of the younger respondents were 

asked the question through direct use of the term “climate change” as opposed to the Luo equivalent (“korl 

wasi”). As the English term is increasingly used in public media outlets and national dialogues, universal 

application of the English term throughout all interviews may have solicited different results, as some of 

the seniors unaware of the term “korl wasi” may still have heard of the term “climate change”. This 

awareness is also suggested by the fact that all of the participants interviewed were aware of weather and 

rainfall patterns changing, regardless of whether or not they explicitly linked these phenomena with the 

notion of “climate change”. This highlights the importance of framing in soliciting different responses on 

climate-related beliefs.  



 55  
 

A majority of respondents indirectly alluded to key causes of climate change by describing the loss of trees 

as a driver of reduced rainfall. This was described in various ways, with some indicating that there were 

simply insufficient trees in Mabinju to “attract” or “bring” rain, and others going further to relate tree 

cutting to a larger global trend of environmental destruction.  There therefore appeared to be a spectrum 

in the conceptualization of climate change (or changing rainfall patterns) as an exclusively local versus 

global phenomenon. Still, many respondents had no ideas to share when asked what they thought was 

driving the changes in rainfall they were observing. Many simply stated they could “not explain” it; many 

attributed it to the “will of God”, deeming it unexplainable from any other (e.g. scientific) standpoint. The 

ideas that rainfall is something which only “God controls”, that extreme flooding or drought are all part of 

“God’s plan”, and that nothing can be done as God cannot be “forced” to do something differently, all 

featured in discussions on climate change beliefs.  

Two responses were unique in their mention of atmospheric pollution, with one respondent asserting that 

smoke from factories “interferes with the movement of clouds”. Still, understanding of the causes of 

climate change in Mabinju may differ from Western understandings, which is expected in light of differing 

lived experiences and conceptualizations of natural phenomena. Any campaigns aimed at infusing a deeper 

sense of collective agency within communities and mobilizing climate activism should therefore draw upon 

the currently salient knowledge frameworks which drive local understandings of climate change.  

Awareness of WASH-health linkages is high but capacity for behavior change is limited 

While knowledge on climate change varied across study participants, almost all acknowledged that WASH 

practices have an important impact on health and that unsafe drinking water contributes directly towards 

diarrheal diseases. This theme was apparent not only in direct statements affirming that water quality is 

linked with health outcomes, but also in numerous remarks concerning the use of water treatment 

methods, such as addition of WaterGuard, chlorination, and boiling, to prevent diarrheal and other 

diseases. Another indication of this awareness came from the commonly expressed assumption that the 

reason why diarrheal diseases are more common during the dry season is because people are relying on 

lake (as opposed to rain) water for drinking, which is a far more polluted source. As summarized by the 

translator in one focus group discussion: 

“Another problem, she’s saying like when it comes to water besides rain, they don’t really have clean water. 

During drought, they get water from the river, or from the stream, and this water is kind of not clean. 
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Whenever they take this water there is kind of several diseases which they experience.” (Mabinju community 

member, translated; November 22, 2021) 

The importance of general environmental hygiene, including regular maintenance and emptying of latrines 

and refraining from bathing or depositing waste in open water sources, was also recognized by a handful 

of respondents. This idea is notably apparent in the following translation of a comment shared in a focus 

group: 

“Okay, she is saying that during that heavy rain—the rain we have said—it’s affecting them, because that 

sewage from the latrine, is coming and affecting the internal part. That here, is affecting the internal part 

of their kids, even themselves—those adult people—so they find that they have diarrhea, and when they go 

to the hospital, they are saying, it’s like, they are contaminating…they are close to those…bad things.” 

(Mabinju community member, translated; November 15, 2021) 

Almost all respondents also acknowledged the importance of handwashing for health and disease 

prevention. The only area of slight variation across responses concerned the safety and purity of rainwater. 

While most respondents expressed the belief that rainwater is fully clean and safe for drinking (in many 

cases, even without treatment), some respondents disputed this notion, describing issues like dirt on the 

roof entering rooftop harvested rainwater and bugs or other contaminants building up in rainwater stored 

overtime. On the other end of the spectrum was the articulated belief that rainwater is a “blessed source”—

an idea which likely stems from its relative standing when compared with the only available drinking water 

alternative in Mabinju (i.e. lake/stream water). In any case, the recognition that not all water sources are 

safe and that treatment procedures must be applied represents progress since a time when, according to 

one longstanding CHV, people in Mabinju believed that all water was “blessed by God, and you should just 

take it the way it is”. This shift in beliefs may be attributed, in part, to the ongoing efforts of CHVs in 

sensitizing community members on the importance of boiling and treating water before drinking it.  

Still, this study added evidence to numerous other studies showing that WASH beliefs do not always accord 

with WASH practices; that is, the belief that good WASH practices are necessary for disease prevention 

among other purposes is not always sufficient to drive positive WASH behaviour change such as adoption 

of regular handwashing, water treatment, and sanitation maintenance (37-39). The reasons for this are 

complex and multifaceted, and are best understood with due consideration of advanced behaviour change 

theory, which is beyond the scope of this paper (40-43). Nonetheless, the findings of this study lend 

credence to the well-established notion that poverty-driven resource and capacity shortages constrain full 
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uptake of best WASH practices even when there may be motivation for change. Indeed, when asked about 

water use prioritization in times of water scarcity, no participants mentioned handwashing as a prioritized 

water use activity, and a handful openly admitted that they forgo regular handwashing when water is 

scarce. Others may have opted not to report forgoing handwashing due to the social shame associated with 

the practice (44). This aligns with research conducted in other communities facing water shortages, 

including a study from Pacific Island Countries where virtually no handwashing sources were reported in 

the dry season making the practice impossible at these times (45). Other barriers reported by participants 

of this study to adopting recommend WASH practices, despite knowledge of their importance, included 

inability to afford water purification tablets (e.g. chlorine or WaterGuard), scarcity of firewood for water 

boiling, inability to afford latrine emptying equipment or services, and lack of materials for reconstructing 

damaged latrines. Similar findings on resource constraints to WASH behaviour change in spite of high 

awareness of WASH-health linkages have been reported in studies from Nepal and other regions of 

Western Kenya (46,47). This highlights the need for a shift in focus from individual agency to structural (and 

community-wide) determinants of behaviour when designing health behavioural change interventions, as 

noted by other researchers (48). In relation to climate change, any attempts by outside organisations to 

encourage health-promotive adaptation strategies must consider the social context in which behaviour 

change can or cannot occur. 

3.3.3 Major WASH challenges in Mabinju 

Poor access to safe drinking water persists despite newly available technologies  

Throughout the interviews and focus groups conducted with Mabinju village members, several persistent 

and mounting challenges associated with safe drinking water procurement became apparent. Indeed, 

when provided an open forum to discuss any issues under the generic umbrella of WASH, most community 

members voiced, first and foremost, their challenges in accessing clean water. This is not surprising given 

the immense importance of water security, granting it a level of salience that few other concerns, included 

sanitation-related ones, can match.  

While Mabinju is on the shore of Lake Victoria, ensuring a year-round, reliable water source, the lake has 

seen massive water quality deterioration over the past few decades due to both industrial pollution and 

excess nutrient inputs from contaminated surface runoff, causing eutrophication and massive 

cyanobacteria, algae, and water hyacinth blooms (49). This has rendered the water unsafe for raw 

consumption, requiring increasingly advanced water treatment techniques to make it potable (50). Not 

surprisingly, this issue was raised numerous times by study participants. Several people spoke about the 
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explosion of water hyacinth that has occurred in recent years, and how sometimes the entire lake surface 

becomes covered with it, making water collection nearly impossible. Besides describing the water as 

generally polluted, many also described it as being green and foul smelling—both considered strong 

indicators of its unsuitability for human consumption. Notably, among older village members, there were 

several respondents who could describe a time when the lake water was “completely clean”, “clear”, and 

“safe to drink raw”, highlighting the recent nature of this phenomenon. This is consistent with findings from 

environmental assessments of the lake (49). 

Given the poor quality of the lake water, Mabinju community members (and disproportionately women) 

are burdened with the task of boiling or treating the water before using it for cooking or drinking. Consistent 

with the findings of the baseline survey, most focus group and interview respondents reported using 

boiling, WaterGuard, or chlorine tablets (or a combination) as their primary water treatment strategies, 

with a few participants reporting other methods including filtration, settling, and letting it stand in the sun 

(i.e. solar disinfection). Still, almost all reported financial challenges with regularly purchasing WaterGuard 

and chlorine tablets, and many reported an increasing scarcity of firewood in Mabinju, requiring longer, 

more extensive trips to procure sufficient amounts for boiling water, amongst other uses. A small number 

of respondents also reported experiencing “stomach problems” with WaterGuard, and therefore resorting 

exclusively to boiling or other methods. While generic comments about people “drinking lake water raw” 

(i.e. without treating it) due to feasibility and affordability constraints came up numerous times during 

focus group discussions, only two interview participants openly admitted to frequently drinking lake water 

without treating it. While social acceptability bias may have resulted in underreporting this practice, the 

fact that some acknowledged this practice is concerning considering current microbial water contamination 

levels (49). Additionally, while the advent of WaterGuard has been a positive development, consumer 

demand is particularly sensitive to price increases (50), meaning that families (poorer families especially) 

may opt out of purchasing it with even minor rises in cost or reductions in household income. This notion 

is backed by widespread reports from interview subjects of forgoing use of WaterGuard during times of 

increased financial stress.  

In the background of growing water pollution are the ongoing challenges that most communities without 

piped water face in collecting water for domestic use. As expected, numerous concerns were raised over 

the time and energy required to collect water from the lake, with most people able to carry only two 20L 

jerrycans at a time for a round trip ranging anywhere between 15 minutes and 1 hour in length, depending 

on household location. As the responsibility of water collection in Mabinju falls upon women, some women 
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spend up to 2-3 hours daily collecting water, given that most families require 2-3 trips per day. While some 

people living farther from the lake are able to get water from more accessible rivers and streams, many of 

those reliant on these sources reported witnessing them “drying up” during increasingly lengthy periods of 

drought. With the abundance of ephemeral streams in Kenya, this trend has been reported upon 

extensively by other researchers concerned with climate-driven droughts in the region, particularly in arid 

and semi-arid lands (51,52). Reduced water access is also one of the major gendered dimensions of climate 

injustice, given the disproportionate impact it has on women. 

Finally, the more recently established practice of rooftop rainwater harvesting in Mabinju (the advent of 

which is described in more detail in following sections) also has its limitations, even though rainwater is a 

significantly cleaner drinking water source. Interview subjects spoke at length about their challenges in 

collecting and storing adequate rainwater due to poor access to advanced rainwater harvesting equipment 

such as gutters and storage tanks. Of the 17 subjects interviewed, only one had a gutter system for water 

diversion, and less than half (7 subjects) had even a single Sky Plast water storage tank. Thus, as shown in 

the initial WASH survey conducted, a majority of community members are still relying on the most basic 

rainwater harvesting techniques, namely placement of small (typically 20L) jerrycans alongside their houses 

to capture roof-top rainwater during the declining number of annual rainy days. Not surprisingly, not one 

interview subject reported being able to capture and store sufficient rainwater to last through the dry 

season, with most having only enough storage capacity (i.e. jerrycans) to last 2-3 days without having to 

retrieve water from the lake. The result is that, while rainwater harvesting has contributed to reducing 

water insecurity in Mabinju, it remains insufficient to address outstanding water access gaps, particularly 

as climate change reduces the average length of the rainy season. 

This finding generally aligns with what has been reported in the literature in regards to rainwater 

harvesting. That is, while it has been shown to be an important climate adaptation measure (53-56), 

providing a buffer against climate-linked extreme weather events, its reliability and performance depends 

largely on factors related to the sophistication of harvesting technologies and practices. Both roof area and 

tank size are important determinants of the potential for rainwater harvesting systems to improve water 

security, and additional storage is needed to compensate for reductions in runoff capture in contexts of 

climate-driven reductions in rainfall frequency (53,55,56).  

Pit latrines are not well-suited to the current conditions in Mabinju 
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Though participants voiced concerns particularly over water access challenges, the issue of submerging, 

collapsing, and overflowing latrines was commonly raised in discussions with Mabinju community 

members. From the initial WASH survey which showed that 88% of people in Mabinju are using the most 

basic form of sanitation, namely an on-site pit latrine with a slab, reports of sanitation inadequacies in the 

qualitative interviews were expected. When asked about their sanitation challenges, a majority of 

respondents discussed experiences with their latrines collapsing or submerging (i.e. the walls caving in or 

giving way) and/or overflowing or flooding (i.e. water coming out from the pit) during the rainy season. 

Only a small number reported not having experienced this, and most acknowledged it was due to the 

location of their household on higher ground, as they had seen other households afflicted. When asked if 

this has became a more frequent problem in recent years, most participants were unable to identify such 

trends, but many reported this is most typically experienced during the long rains, with the rare recent 

exception of it having occurred during the 2019 short rains, which happened to be one of the wettest 

seasons recorded in East Africa (57). This is concerning considering that climate model projections suggest 

that such events, including those associated with the short rains-, may become more frequent with 

future climate change (57).  

Many individuals attributed this phenomenon not only to the impacts of heavy rain, but also to the weak 

structure of the soil in Mabinju, making it vulnerable to collapse following excess water absorption. This is 

supported by studies which show that the soil composition of the Lake Victoria banks has a particularly high 

sand content, reducing its structural integrity (58). Structural weaknesses are also exacerbated by the fact 

that a vast majority of Mabinju community members cannot afford to purchase materials (e.g. brick, 

concrete, stone) to line the pits of their latrines, which would provide the needed durability for them to 

withstand heavy rainfall. Indeed, only one interview subject of the 16 had a lined pit latrine. As summarized 

by one individual: 

“Even if it rains for even one month, but heavy rain, the soil here cannot sustain the toilet for more than 

that.” (Mabinju community member, translated; November 22, 2021) 

Another issue raised in relation to the hydrogeological conditions of the region was that of the high 

groundwater table. As summarized by the translator in one focus group discussion: 

“And, with the toilets which they normally build here, you can’t go more than 8 feet. Because if you dig 

deeper, to 10 feet or more, the toilet will submerge…it will collapse. And this is so common when it rains.” 

(Mabinju community member, translated; November 22, 2021) 
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The high groundwater table in Mabinju, a consequence of its low elevation and the interface of its aquifer 

system with the rising Lake Victoria (59), is problematic for several reasons. Not only does it reduce the 

viability of pit latrines given the limited depth to which they can be dug, but it also increases the risk of 

groundwater contamination with faecal matter and other human waste, which will become more 

consequential when a borehole is dug to provide well water to local resident. This is particularly concerning 

given the low percentage of pit latrines in Mabinju which are lined, and the village’s proximity to Lake 

Victoria, resulting in intermixing of its groundwater with a lake that happens to serve as a primary water 

source for millions resident along its banks (49).  

The consequences of collapsing, submerging, and overflowing pit latrines are also multifold. Most notably, 

when pit latrines are destroyed (i.e. when they collapse or submerge), families are faced with the difficult 

dilemma of having to invest scarce time, money, and resources in the reconstruction of a new latrine—

something they can be fined by public health authorities for not doing within 14 days of latrine collapse—

or to make do without a toilet, resorting to open defecation or sharing a latrine with a neighbour. Both 

options present special challenges. To reconstruct their latrine, most families claimed they would need to 

invest money in both purchasing the new materials (e.g. wood, concrete, iron sheets, etc) and hiring a 

contractor to drill a hole to an adequate depth. In many cases, this money was simply not available 

immediately, with reports of individuals having to “save up” to construct a new latrine. In other cases, 

people opted not to immediately rebuild their latrine, knowing the high chances it would collapse again 

before the end of the rainy season and such resources would be wasted. The result of these barriers was 

that most households would go for extended periods of time during the rainy season without an on-site 

toilet. Indeed, a shocking 35% of interviewed homes—more than a third—did not currently have access to 

an on-site toilet at the time of the interview (which coincided with the short rainy season) due to recent 

destruction. This was especially surprising given that community members seldom associated the short 

rains with latrine collapse, though some did admit that they still had not rebuilt their latrine since its 

collapse during the prior long rains. Even more concerning was the fact that half of individuals interviewed 

(53%) admitted to practicing open defecation (typically on their farms or homesteads) when their latrine 

collapses or submerges in the rainy season—a practice that may well be underreported given the shame 

associated with it. Only a few people mentioned being able to share latrines with a neighbour at this time, 

with such access highly dependent on the “goodwill” of the neighbour or the present state of their 

neighbour’s toilet at the time, which would also be subject to the same weather hazards. Still, some 

participants admitted feeling reluctant to ask neighbours to use their toilet out of guilt. Others expressed 

more concern about the undignified nature of open defecation. As stated by one interview subject: 
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“(When the latrines collapse), I don’t know what we can really do as human beings. Because as a human 

being, you should have a place to…deposit your waste. But during the collapse of the latrine, what other 

things can we do?” (Mabinju community member; December 1, 2021) 

While open defecation itself is closely correlated with outbreaks of diarrheal, intestinal helminths, and 

other waterborne diseases (60), overflowing latrines can also substantially compromise household hygiene. 

As summarized by the translator in one focus group discussion: 

“She’s trying to say that during heavy rain, that rain is affecting their latrine in that there will be a constant 

water around the latrine, and even that waste product in the…that waste will come out from the latrine…and 

that water is coming to their house.” (Mabinju community member, translated; November 15, 2021) 

Indeed, collapsing, submerging, and overflowing pit latrines have been reported in other flood-vulnerable 

settings, leading to similar issues of environmental contamination (61-63). Even if climate change is not a 

sole driver of this phenomenon, its effect of increasing the average frequency and intensity of heavy rainfall 

events means that this issue may be exacerbated in already flood-prone settings in the years to come. Pit 

latrines have, therefore, been flagged for their flood vulnerabilities and associated design modifications 

have been recommended in both the World Health Organization’s Vision 2030 and the more recently 

released “Strategic Framework for WASH Climate Resilient Development” (further discussion on this is 

featured in later sections of this report) (64,65).  

Diarrheal illnesses have decreased but still afflict the most vulnerable  

Despite ongoing issues of inadequate safe drinking water access and continued practices of open 

defecation, it was quite surprising that there were relatively few reports of experiences with extreme 

diarrheal illness. Nearly half of respondents claimed to have never experienced (i.e. neither themselves nor 

their children, where applicable) an extreme case of diarrhea in recent memory. While Kenya has adopted 

the rotavirus vaccine into its routine immunization schedule, recent epidemiological surveys of Siaya county 

have found that diarrheal disease remains the fifth leading cause of death county-wide (66), with over 

26,000 cases reported in 2019 (67). Still, what constitutes a “severe” case of diarrheal illness is highly 

subjective, and if respondents referred to memories of hospitalization as an assessment criterion, it is 

unlikely that many cases would have been reported given the general tendency to avoid seeking what is 

largely unaffordable hospital care (further discussed below). For those cases that were reported in 

individual interviews, the diarrheal disease incident was almost always linked to having not boiled or 

treated drinking water due to having run out of (and being unable to purchase more) chlorine or 
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WaterGuard, and/or being unable to retrieve sufficient firewood. This highlights the heightened 

vulnerability of those facing more severe socioeconomic and resource constraints.  

Considering the minimal reporting of individual-level diarrhea incidences, the issue of diarrhea came up 

remarkably frequently in general discussions on current WASH challenges in Mabinju. Many community 

members referenced diarrhea as something frequently experienced during the dry season when individuals 

must rely on contaminated surface water (i.e. water from the lake and nearby streams) for drinking, as 

opposed to rainwater, which comprises the main drinking water source when it is available. As summarized 

by the translator in a focus group discussion held with CHVs: 

“According to her experience, they face a lot of challenges during the drought related to waterborne 

diseases. Because many people go to the lake and get lake water…like infected lake water.” (CHV working 

in Mabinju, translated; December 10, 2021) 

Generic reports of “diarrheal disease outbreaks” occurring in the village, and explicit references to diseases 

such as cholera and typhoid, came up in discussions as well. Likewise, the CHVs consulted in one focus 

group discussed their ongoing experiences handling diarrheal illnesses in Mabinju. Yet the CHVs were also 

quick to boast the progress achieved in reducing diarrheal disease spread in Mabinju—an accomplishment 

they expressed personal pride in contributing towards through their “advocacy and work”. Of note, this 

trend is backed by evidence of declining diarrheal disease incidence in the region (67), through extensive 

WASH promotion including the incorporation of WASH behavior change communication into national CHV 

guidelines (68). Thus, the overall picture of diarrheal diseases in Mabinju appears mixed, with progress 

having been achieved but poor WASH practices still resulting in otherwise preventable cases. Considering 

the projected impacts of climate change on diarrheal diseases in flood-prone areas, including low-lying 

lakeside regions like Mabinju, a reversal in progress on diarrheal disease reduction may inevitably occur in 

the absence of adequate adaptation measures.  

3.3.4 Healthcare access and health service utilization 

Poor relationships with community health volunteers impede their effectiveness  

While the issue of inadequate support from CHVs is discussed in more detail in the later section concerning 

lack of community support from various external actors, this section is intended to outline the few 

identified ways this issue has tarnished CHV-community member relations and consequently impeded the 

effectiveness of CHVs in Mabinju. The most obvious indication of this problem was the general aggravation 

apparent in the voices of respondents when asked if they ever received WASH-related resource or other 
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supports from CHVs (e.g. medications or ORS for diarrhea, water purification tablets, soap for handwashing, 

materials for latrine reconstruction, etc). Almost every participant responded to this question with a flat 

“no”, followed by something along the lines of “they don’t do anything” or “they never help us”. In a few 

exceptional cases, community members reported being given useful information by CHVs, or being given 

malaria medication under a time-limited CDC-run program. Still, most of the recommendations received 

were either not new to them or infeasible due to resource or other restraints, such as purchasing certain 

medications for diarrhea or only drinking treated water. The negative impact that service and resource 

provision gaps can have on community trust and faith in community health workers has been documented 

elsewhere in the literature (69).  

While not all community members expressed frustration in relation to CHV support gaps—indeed, some 

empathized with CHVs as being victims of the same system of government neglect they too deemed 

themselves subject to—most implied that they would not turn to CHVs for support during a “water” or 

“health” crisis, given the poor chances of receiving useful assistance. This undoubtedly undermines the 

capacity of CHVs to support collective problem solving in such contexts, and also limits their ability to 

facilitate early referrals for care, track diarrheal disease cases, and become knowledgeable on patterns of 

waterborne disease spread in Mabinju. At the same time, an inability to adequately respond to requests 

can adversely affect community relationships with and general perceptions of CHVs, as summarized in the 

following translated excerpt from the focus group held with CHVs:  

“So for her, because of the requests, …the relations are not good with some people. Because of the requests 

which they cannot meet.” (CHV working in Mabinju, translated; December 10, 2021) 

Given the abundance of research which demonstrates the sociocultural importance of relationships of trust 

between community members and community health workers (70-72), the absence of such can be 

expected to undermine CHV effectiveness in fulfilling key health service functions in Mabinju. Should CHVs 

be given a larger role in disseminating and spreading awareness of climate-health impacts as part of a 

broader adaptation campaign, the degree of trust that they hold will be an important determinant of how 

deeply their messages resonate with recipients.  

Geographic and financial barriers compromise access to healthcare, leaving traditional herbs and informal 

medicine providers to fill the gap  

Hospital access in Mabinju is limited by both the inadequate care provided at public hospitals and the 

financial and geographic barriers which impede access to private ones. Of the 17 subjects interviewed, not 
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one reported accessing care from the nearest public hospital. Reasons stated for this largely concerned the 

unavailability of medications at public hospitals, making them ill-equipped to provide adequate care. As 

stated by one (English-speaking) interview subject: 

“They used to tell us that public is free—that they have free medication. But if you go there, [there is] 

nothing.” (Mabinju community member; November 29, 2021) 

Given this situation, essentially every interview subject stated that when they had to go to the hospital, 

they would go to the nearest private mission hospital, located about 4km away from the village. Still, most 

people stated that going to the hospital was an absolute last resort option, and therefore only pursued in 

dire health emergencies, due to the challenges of reaching there (i.e. lack of public transport and need to 

pay for a motorbike) and the financial costs incurred by utilizing services or dispensing medications—costs 

which some families could not cover. The challenges in accessing private hospital care were potently 

highlighted in the focus group conducted with CHVs, as shown in the following comment summarized by 

the translator:  

“Yeah, so another problem is accessing the health facility. As much as they (the CHVs) are telling people to 

go to the hospital, there …there is no money available. And whenever any emergency arises, they (the CHVs) 

are the first ones that people run to. And they don’t have resources to… rush you to the hospital, or provide 

immediate first aid.” (CHV working in Mabinju, translated; December 10, 2021) 

To fill the gap in healthcare (and medication) access, some people reported using traditional herbs for 

medicinal purposes, and a greater number reported resorting to informal medicine providers (i.e. referred 

to by participants as “local pharmacies”, “medicine shops”, or “kiosks”). Nine of the 17 interview subjects 

reported informal medicine providers as one of their primary medication sources, and three mentioned 

use of traditional herbs. However, both themes were raised frequently in focus group discussions, and one 

discussion even culminated in an exchange of ideas on traditional herbs that people have found helpful 

with diarrhea.  

Published literature has documented the important role the private sector plays in health service provision 

in Kenya, and reliance on informal medicine providers. In a secondary analysis conducted by Hodgins et. al 

(2013) using Demographic and Health Survey and Multiple Indicator Cluster Survey data, it was reported 

that 14% of caregivers in Kenya sourced care for child fevers from informal sector providers (e.g. shops), 

while 39% sourced care from the public sector (73). While this was lower than that reported in many other 

countries, the large variability in estimates may be indicative of significant regional variabilities. In a 2013 
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drug outlet census specifically conducted in rural Western Kenya, only 13% of the outlets identified were 

registered pharmacies (74). When reviewing out-of-pocket healthcare expenditures, Kenya does not stand 

out amongst sub-Saharan African countries, with out-of-pocket expenditures constituting 24% of total 

health expenditures in 2018 (75). Still, this is almost twice the recommended World Health Organization 

target of 12-15% (76), and studies have shown that up to 600,000 Kenyans are pushed into poverty annually 

as a result of out-of-pocket spending (77). Moreover, with large disparities in healthcare expenditure 

identified across socioeconomic groups (78) and notably reduced healthcare access in rural areas (79), 

national averages may hide important sub-national variation. Given the findings of this study, at least, it 

seems reasonable to conclude that Mabinju still faces notable healthcare access gaps which may become 

more critical if external forces like climate change trigger the emergence of new outbreaks of waterborne 

and other climate-sensitive diseases.  

3.3.5 WASH vulnerability factors 

Old age can drive enhanced WASH vulnerability  

A sub-analysis of the themes derived from interviews with seniors (over age 65) yielded the conclusion that 

old age and associated health implications, can compound the WASH challenges in this setting. Few of the 

senior village members interviewed were able to collect water from the lake on their own, due to physical 

weakness, frailty, or medical conditions. As a result, most had to rely on family members and neighbors to 

collect water for them, often resulting in having to ration meagre water supplies to meet minimum daily 

requirements. One senior interviewed mentioned that she would sometimes have to go 2-3 days without 

water, and often went for over a week without bathing. She mentioned the impacts this had on her health 

and well-being, noting a sense of fatigue, difficulty taking medications, and “loss of mobility” in her joints 

when short on water. Other challenges expressed by senior village members interviewed included trouble 

collecting firewood for boiling water (due to the same physical and/or medical restrictions), and respiratory 

issues associated with smoke inhalation—both of which resulted in water boiling being largely unfeasible 

for these individuals, resulting in use of raw water for drinking when unable to purchase bottled water, 

WaterGuard, or chlorine tablets. 

Some interview subjects reported an emotional burden from constantly seeking help from neighbors, who 

already have their own challenges providing sufficient water for their own families. When asked if they 

could rely on family, some reported they were unable to due to many family members having pre-deceased 

them or having left the village in pursuit of jobs elsewhere. The physical challenges faced, coupled with a 

limited social support network, contribute to disproportionate water insecurities faced by this population. 
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While having a disability is more common amongst elderly people, and individuals with disabilities are 

frequently included as a targeted subgroup for inclusive WASH strategies (80,81), an exclusive focus on old 

age as a contributor to WASH vulnerability appears limited beyond acute humanitarian settings (82).  While 

some elderly-targeted initiatives have been piloted by major WASH players working outside the 

humanitarian sector (83), a more recent review showed that elderly people are still frequently overlooked 

in WASH vulnerability mapping (84). This, in combination with the (albeit limited) evidence of age-related 

WASH vulnerabilities provided by this study, justifies calls for greater consideration of this subgroup in 

inclusive (and climate-resilient) WASH sector program planning and guideline development.  

Disability can drive enhanced WASH vulnerability  

The compounding effects of disability on WASH challenges have been widely recognized by stakeholders 

focused on equity in WASH programming (80,81,85). It was therefore not surprising that this study lent 

further weight to such conclusions. In the focus group with individuals with disabilities, several key WASH 

vulnerability drivers emerged specific to this population, including: physical and/or cognitive incapacity to 

collect water, bathe, or access the latrine on one’s own, resulting in heavy reliance on external support 

providers, along with excessive stigma and discrimination faced, leading to feelings of neglect and isolation 

when dealing with WASH-related issues. While all of the individuals in the group had at least one family 

member which was able to support them, most reported they had a limited social support network beyond 

the immediate disability community of which they were part (through the Mabinju disability support 

group), and some spoke about the challenges attracting or retaining a partner due to the negative 

perceptions associated with their disability. Many felt that the perception of being needy and incapable 

was exacerbated by their inability to secure long-term employment and financial independence, due to lack 

of education (also sometimes discrimination-related), discrimination in the workforce, or physical or 

cognitive limitations.  

Besides relying on (often minimal) support with water collection, sanitation access, and hygiene, another 

major concern voiced by some group members was the poor suitability of latrines given their physical 

conditions. Some reported having trouble crouching or maintaining balance when using a pit latrine, 

particularly in the absence of a slab or during times of heavy rainfall such that the walls themselves become 

less stable. As summarized by the translator in the following excerpt, one individual who didn’t have a toilet 

in her home spoke about her difficulties accessing the nearest public latrine during the rainy season:  
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“Because she doesn’t have a toilet in her home, she walks ki several kilometres with her walker. And then, 

sometimes when it is muddy, she has to keep on pulling it, and then even when she reaches, the floor of that 

toilet is not even cemented…” (Mabinju community member, translated; November 17, 2021) 

With regards to more formal networks of support (e.g. from government, village elders, CHVs, etc), 

participants had largely negative sentiments to share. While they discussed a previously launched 

government initiative of cash transfers for people with disabilities, they claimed they seldom benefited 

from them due to corruption and mismanagement in their distribution, as summarized by the translator in 

the following excerpt: 

“So he is saying there is money from the government. And this money, it is being channelled to the office 

maybe in this region, and the person who is the head in this office is not a person living with a disability. So, 

the person who is in charge, is not the person living with a disability. And whenever—and they’re saying that 

there is money which is coming and they are paying people and for them, they don’t know who is earning 

this money.” (Mabinju community member, translated; November 17, 2021) 

Participants also discussed how discrimination against them by area chiefs led to other groups being 

favored in local development projects. An example was given where in 2018, the disability support group 

in Mabinju wrote a proposal to the county government to be given a water kiosk from a pipe passing 

through the region, in hopes of being able to store and sell the pumped water from their location as an 

income-generating activity. With much frustration, they expressed how when the funding was received and 

the kiosks were built, they were given by county officials to other community members instead. In the end, 

there were 10 water kiosks in operation, and not one managed by an individual with a disability. 

Experiences like this, amongst others, they described as being highly “demoralizing”, yet reflective of the 

pervasive ableism in their community.  

From the standpoint of WASH intervention planning, these findings reveal the need for broader, more 

inclusive frameworks that aim to mitigate the vulnerabilities of individuals with disabilities to water 

insecurity, and to poor sanitation and hygiene access. Assistive technologies, such as specially designed 

handles for water pumps, moveable toilet seats, raised pit latrines, ramps and handrails, and wider doors, 

have all been tested in other settings to accommodate the unique WASH needs of this group (86). Notable 

successes achieved in the piloting of such technologies should be more extensively documented and widely 

reported upon to support their diffusion and replication. Mabinju, amongst countless other communities, 

would undoubtedly benefit from these more inclusive systems.    
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HIV/AIDS can drive enhanced WASH vulnerability  

Due to the challenges in accessing HIV/AIDS-positive interview subjects, only three people with HIV/AIDS 

could be interviewed in this study. While this undoubtedly limits the generalizability of the themes 

identified in these conversations, they are nonetheless worth reporting, given the additional pathways of 

WASH vulnerability they reveal. The unique vulnerabilities identified in this population included stigma 

leading to lack of social support, perceived vulnerabilities to infection from waterborne and other microbes, 

water needs for taking medications, and general physical weaknesses that can render water collection 

more challenging. Still, the responses across the three subjects were highly varied, and did not offer the 

needed consistency to give these conclusions heavy weight. While one subject discussed how her ongoing 

headaches—something she attributed to her HIV—made her unable to go to the lake more than once a 

day to collect water, another individual claimed that her antiretrovirals had brought her back to complete 

health, leaving her no more medically vulnerable than anyone else. Likewise, this individual stated that, in 

contrast with the others, she did not deem herself any more vulnerable to getting sick from drinking 

contaminated water than the average person. Only two of the three subjects, meanwhile, voiced concerns 

around stigma-related judgement from others, and a resulting reluctancy to ask neighbors for supports 

(e.g. to share their latrine, borrow water or firewood, etc). These same two individuals also happened to 

express more concerns over their health, and the extra efforts they felt were necessary to ensure their 

water was safe for drinking. As stated by one (English-speaking) subject:  

“I have realized that I cannot drink any water apart from this one (points to pre-treated water in her home) 

because I fear that maybe it will complicate my stomach. Because I know that my body’s always weak. When 

you are HIV-positive, you always…at least you are weak in one way or another. So at least I’m trying to drink 

the water that is best for my stomach.” (Mabinju community member; November 29, 2021) 

The heterogeneity in responses suggests that HIV-driven WASH vulnerabilities may be highly dependent on 

individual-level factors such as disease severity, access to antiretroviral drugs, and sources of social support 

in times of greater need. This latter factor has been described in other WASH-related studies on HIV as a 

household’s ‘stock’ of social capital, and defined as the “reciprocity networks, norms and trust that facilitate 

coordination and cooperation for mutual benefit” (87).  

Individual-level variability generally concords with the literature, which also presents mixed findings on HIV-

WASH intersections. Still, diarrhea has been reported as one of the main causes of death among people 

living with HIV (88). Meanwhile, a sizeable number of studies have shown that people living with HIV/AIDS 
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who are immunocompromised due to lack of or suboptimal antiretroviral therapy have greater immune 

susceptibility to waterborne diseases (89-92), that people with HIV/AIDS have increased daily water needs 

relative to the average population (89,90,93-95), that stigma and discrimination can limit access of HIV-

positive individuals to public water sources and sanitation facilities (89,94,96-100), and that discrimination-

related exclusion from the job market can drive reduced WASH access through poverty-mediated pathways 

(100). Taken together, there seems to be an adequate empirical base to justify giving heightened attention 

to WASH sector development in disproportionately HIV/AIDS-affected communities like Mabinju. 

Pregnancy and lactation can drive enhanced WASH vulnerability 

Through interviews with pregnant and lactating women, and a focus group held exclusively with pregnant 

women, additional drivers of WASH vulnerability were uncovered. Many of the pregnant women who 

participated spoke about the challenges in carrying out traditional water responsibilities when close to 

term. Specifically, they talked about the difficulty in walking the distance to the lake and carrying back the 

heavy load of filled jerrycans, given the extra weight they would already be carrying. The same challenges 

applied to collecting firewood for boiling water. One (near-term) participant also spoke about her current 

inability to bend down, making it impossible to clean her latrine and carry out other household duties. 

When participants were asked if they could solicit support from family (e.g. husbands or children) at this 

time, to aid in water collection or latrine maintenance, among other tasks, no one reported being able to 

rely on such support. One participant even laughed and claimed she had “never seen her husband carry a 

jerrycan in his life”. This is compatible with other research from Western Kenya showing that carrying water 

was the most “female” aspect of water acquisition, and that even in late pregnancy and shortly after 

delivery, women still remained responsible for water collection, even when it meant walking over steep, 

rocky, or otherwise dangerous terrain (101).  

Not surprisingly, given the largely health promotion-based mandate of CHVs in Mabinju, pregnant women 

had little to say when asked if they received special supports and/or home visits from CHVs, beyond the 

typical reminders to attend antenatal clinics and go to the hospital for delivery. Pregnant women also 

reported being told by doctors and CHVs to take extra caution in ensuring consumption of only treated 

drinking water—a recommendation which was difficult to always uphold, particularly during the dry season 

when rainwater (considered to be sufficiently clean without treatment) was unavailable. Some participants 

felt their pregnancy rendered them more vulnerable to infection and waterborne disease, while others did 

not perceive this to be the case. For those who did hold this perception, however, they admitted that it 

made them more preoccupied with matters concerning personal hygiene and safe water consumption. 
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Both pregnant and lactating women also reported needing to consume more water during their pregnancy 

or lactating period, which is fitting with biomedical science (102). 

With regards to the unique WASH needs of lactating women, most related to the care of their young infant. 

These included needing extra water for bathing their infant and for maintaining personal hand hygiene 

when caring for and handling the waste of the child, along with experiencing more difficulty leaving the 

home to collect water due to childcare responsibilities. As summarized by the translator in one interview 

with a lactating woman: 

“It’s always very difficult to find the time to get water. And sometimes she plans to get the lake water in the 

morning but he (her baby) is crying awake, and she has to get him. So, if she plans to go in the morning, it 

can even take her up to the evening, and if she goes there, it’s just for maybe one trip.” (Mabinju community 

member, translated; December 8, 2021) 

This mother, in particular, also mentioned that because she could often only make it to the lake one time 

in a day, she would have to severely ration her water use to ensure enough for herself, her husband, and 

her other kids. Such water scarcity often forced her to forgo washing her hands at critical times.  

Other studies have similarly exposed the unique WASH vulnerabilities of pregnant and lactating women. 

One study conducted in India, for example, showed that women who did not have access to a toilet within 

the house had a higher risk of adverse pregnancy outcomes (103). Another study conducted in Western 

Kenya concluded that water insecurity is particularly burdensome to women and their infants in the first 

1,000 days of life, for a combination of psychosocial, physical, nutrition-related, and economic reasons 

(101). A scoping review on the impacts of WASH on pregnant women, foetuses, and newborns, also 

elaborated on several similar pathways through which the health of these groups is affected by both “in 

water” related (microorganisms or chemicals) and “behaviour” related (cultural beliefs and actions) aspects 

of WASH (104). From both health and gender equity perspectives, this further supports calls to mainstream 

WASH interventions within antenatal and maternal health programming.    

3.3.6 WASH-related resource and social supports 

Erosion of social capital reduces communal buffers against WASH challenges 

To explore the role of social capital in adaptation to WASH challenges, interview participants were asked 

about the sources of support they could turn to in response to any of the emergencies they described 

having experienced, such as having their latrine collapse, being unable to collect water, or needing money 

for urgent healthcare. While responses were varied, the dominant theme was of there being little available 
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support. Besides people within their immediate household, most reported they would need to “pay” 

neighbors for even simple favors such as collecting water for them. Only two mentioned being able to solicit 

help from non-family members, and in both cases it was help from the neighbor’s kids. Mothers with older 

daughters seemed to be in a better position, as they could rely on their own daughters to collect water for 

them when not in school. Still, recruitment of husbands for anything related to water collection was never 

mentioned as an option, given the predominantly women’s task it represents.  

With regards to latrine sharing, responses were also mixed, but predominantly negative. In general, people 

described varied experiences with requesting to use a neighbor’s latrine when theirs had collapsed or 

become full (i.e. in the case that they needed time to save up to hire someone to come empty it). Some 

reported their neighbors were usually willing, while others reported being unable to make such a request 

of their neighbors, forcing them to opt for open defecation instead. One woman spoke of locking her latrine 

door to prevent others from using it, as she reported having had people use it without her permission. Still, 

others opted not to ask to use someone’s else’s latrine out of embarrassment or guilt, choosing open 

defecation until they could reconstruct their own latrine. The general feeling around latrine sharing seemed 

to be that it was not a dignified practice and should be avoided unless absolutely necessary.  

Still, the occasional stories of positive help received, however infrequent, are worth noting. Indeed, reports 

of latrine sharing were not uncommon, even if there was resistance to it. Likewise, some participants spoke 

of being able to borrow water from their neighbors when they ran out, and one reported she could 

sometimes borrow timber or poles to reconstruct her latrine after it had collapsed. In contrast with the 

stigma that some HIV-positive subjects claimed to experience, one HIV-positive subject described how 

people being “aware of her health status” made them more willing to take her to the hospital in a crisis. 

Another participant currently facing a medical crisis described how people had rallied to support her, 

pooling their funds to save up for surgery she needed.  

The theme of reciprocity came up in the context of a discussion around latrine sharing. In this discussion, 

the participant attributed the neighbor’s willingness to share her toilet to the fact that she had done the 

same when the neighbor was in need. Additionally, when CHVs spoke of having “negotiations” with families 

over sharing their latrines, they mentioned convincing them that they too may be in such a situation one 

day and need the reciprocal support. While reciprocity is an aspect of social capital, its fulfillment is 

dependent on both players having the resources to support each other when the other is in need. This may 

not always be the case in Mabinju, particularly in recent years when lengthening dry seasons have 

simultaneously subjected everyone to a state of water insecurity, and collapsing latrines (notably in low-
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lying areas) have resulted in several neighboring households lacking access to a toilet. In other words, when 

an entire group’s state of poverty becomes too great, it may simply become too difficult, if not impossible, 

to uphold principles of reciprocity. As summarized by the translator in one focus group: 

“She’s saying that if you release your… water tank, where people can go and get water, it will finish very 

fast, and you will also be in a problem. And then even if you allow people to use your toilet, so it will fill up 

very fast and then again, nobody will help you. Even by the time you are digging your toilet, no one will come 

to help you.” (Mabinju community member, translated; November 22, 2021) 

If climate change, by virtue of driving such material poverty and subjecting everyone to the same 

misfortunes, is in fact one of the factors underlying this trend, it can be said that climate change has the 

potential, through such pathways, to erode capacities for reciprocity and consequently reduce social capital 

in a given community. Still, the findings of this study alone are insufficient to support such a conclusion, 

warranting more research on the matter. Indeed, such research could offer particularly valuable knowledge 

considering the established role that social capital plays in promoting greater collective resiliency against 

climate change, and therefore facilitating positive adaptation (105-109). If the reverse causation is indeed 

true—that climate change can erode social capital—then it would be important to identify interventions 

that can halt the cycle to prevent further loss of adaptive capacity in its wake. 

Lack of support from government, CHVs, village elders, and clan representatives amplifies WASH 

challenges  

While the relative availability of social supports varied across interview subjects, participants offered 

virtually unanimous reports of receiving little support from external actors and higher-level representatives 

including governments, CHVs, village elders, and clan representatives. This was largely in response to 

questions around whether they could get access to medications, water treatment technologies, latrine 

construction materials, or emergency cash transfers in extenuating circumstances. The couple of 

exceptions to this trend were only for individuals in unique subject categories. One HIV-positive individual 

claimed that CHVs, on the basis of her status, were able to provide her a free “basic care package” which 

included a handwashing station and bed nets. The individuals with disabilities also spoke about the 

government initiative of targeted cash transfers for people in their group, despite the money not ultimately 

reaching them. The village elders and clan representatives consulted in one of the focus groups also stated 

that sometimes drugs can be mobilized to support families experiencing severe waterborne illnesses, 

following the submission of a report to the county administrative office. However, there were no reports 
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of resources or supports being mobilized to aid in household latrine reconstruction. This is consistent with 

the general policy in this setting that household sanitation is an individual responsibility, but concerning 

given the levels of sanitation enforcement by public health officers and clan representatives, and 

consequences of failures to comply. As illustrated in the following exchange with a clan representative: 

““Translator: whenever they report these cases, for example maybe a toilet has submerged in Mabinju, they 

tell these households to rebuild, and people are so reluctant. So they share to the chief that there is a need 

for Mabinju people, for each home to have a toilet. So through the office of the chief, someone comes with 

an order, a government authoritative [order] household, that now …you have been given 14 days to build 

and you have been reluctant. So the government just comes to impose what they said earlier… Interviewer: 

Okay…and uh…what are the consequences if they don’t follow up? Translator: the next step is that you are 

being caught and taken to the police station. And from there, you will be fined. So once you are fined there, 

they give you like another, duration to build another— Interviewer: I see. And then, it repeats… Translator: 

Yeah…so you will see, , the consequences of not having… that is their role, that they do with the chief, to 

deal with these people that don’t want to build the toilet. Interviewer: Okay. But they don’t provide the 

family with any resources to build the toilet, right? Translator: No, no resources.” (Conversation with 

Mabinju clan representative, translated; November 8, 2021) 

When asked to share their sentiments concerning this general lack of higher level support received, most 

Mabinju community members surprisingly didn’t express frustration or anger against anyone but the 

national government, whose corruption and apathy towards communities like theirs was perceived as the 

source of few resources trickling down to the local level. This perception was validated by the clan 

representatives and CHVs, who claimed they were ultimately constrained by the limits of what was made 

available to them from the national level. Indeed, when it came to medication stockouts, Mabinju 

community members were quick to recognize that it was not a county- or community-specific problem but 

rather a national one.  

Many participants reported that the support and resource shortages experienced have become notably 

worse in recent years. Some, including CHVs, spoke of a time (supposedly several years back) when the 

CHVs were resourced with drugs (e.g. antimalarials, medications for diarrhea) to deliver at the household 

level—something which extended their mandate beyond health promotion and into the domain of health 

service delivery. Many participants couldn’t suggest what had caused this change, but some attributed it 

to changes in government, resulting in certain sources of funding having “dried up”. This is consistent with 

a major change over the last decade that have affected financial flows across the Kenyan health sector: the 
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devolution of governance authority to the county level. Even though allocations to the national health 

sector increased from 7.8 percent pre-devolution in fiscal year 2012/13, to 9.1 percent in fiscal year 

2019/20, county allocations for drugs and non-pharmaceutical supplies decreased sharply as counties 

focused roughly half of their funds on the development of health infrastructure for which they had been 

devolved new responsibilities (110). Furthermore, Kenya’s graduation from the World Bank category of  

low-income country  to lower-middle-income country in 2014 resulted in sizeable reductions of donor 

funding, leaving a financing gap for key health inputs (110). Since the start of the COVID-19 pandemic, 

donor support has continued to decline while growth in gross domestic product dropped from 5.7% to 1.5% 

in 2020 (110). Considering these factors, the inadequate government supports reported by Mabinju 

community members are consistent with current national trends and represent the ongoing ripple effects 

of Kenya’s continued failure to meet the government’s pledged target of 15 percent of the total national 

budget to health, as articulated in the 2001 Abuja Declaration (111). With climate-driven health threats on 

the rise, the urgency to meet such targets may become more critical. 

3.3.7 Climate adaptation, resiliency, and coping 

Creativity spurs resiliency but poverty limits room to maneuver, leading to maladaptation  

As community-level WASH adaptation in response to changing rainfall patterns was the primary focus of 

this phase of the study, a later section of this report is dedicated exclusively to fleshing out this theme and 

fleshing out the implications of the findings. Thus, this section will serve as a brief summary of the main 

conclusions derived from the analysis of adaptive responses identified. Adversity can trigger impressive 

feats of innovation and resourcefulness, but the scope of possible response options remains limited by 

poverty-related resource constraints.  

A number of positive adaptation strategies were identified in this study, including several arising exclusively 

from the creativity of community members when faced with critical water and sanitation challenges. The 

most notable was the radical shift in water collection practices that occurred over the last decade, resulting 

from the construction of iron sheet roofs to replace traditional grass thatched ones. This represented a 

substantial improvement in water security in Mabinju, as it enabled rooftop rainwater harvesting, 

introducing an entirely new and relatively clean water source (rainwater) that wasn’t previously available. 

Indeed, this shift is not unique to Mabinju and has been made in countless settings worldwide, as water 

scarcity has driven a new reliance on rainwater harvesting for drinking water procurement (112-115). The 

other major adaptation strategy identified in the interviews —in relation to water insecurity—was that of 

tree planting, used to enhance soil water retention, assist in flood control, and bring more rain. Indeed, a 
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number of drought-resilient tree species had already been identified by Mabinju community members, and 

some members were actively planting such trees in their homesteads. Many of these tree species are 

included in current recommendations aimed to inform the next Kenya National Agroforestry Strategy (116). 

This highlights the knowledge potential of communities forced to find new ways of mitigating risks. Other 

examples of creativity in the face of WASH threats identified in this study included the use of dykes for 

flood control, reliance on traditional knowledge for forecasting rainfall, proactive resource pooling for 

latrine reconstruction, and construction of latrines on higher plots of land and with more durable materials 

to enhance resistance against collapse. 

Still, the challenges faced in being able to alter WASH practices in the face of new hazards were widely 

apparent across the interviews and focus groups. At their core, these challenges all related to monetary 

and resource shortages, which were expectedly driven by the poverty of most families in Mabinju. Without 

sufficient money, people could not purchase enough chlorine and WaterGuard to consistently treat the 

increasingly polluted lake water they are forced to rely on in the dry season. Meanwhile, without large 

enough rainwater collection and storage tanks, and without equipment to optimally channel rooftop water 

into storage containers, rainwater harvesting itself could only go so far in improving local water security. 

Similarly, with regards to latrines, even if people were aware that the use of pit covers would prevent water 

pooling and that concrete slabs and pit liners would enhance structural durability against collapse, few 

could afford to purchase these materials. Unable to fully address ongoing water scarcity challenges and 

prevent flooding-related latrine collapse, people were forced to rely on what could be considered 

maladaptive coping practices including compromising personal hygiene, drinking polluted water, and 

practicing open defecation. This relationship between poverty and maladaptation has been identified and 

reported upon by other researchers (117), and highlights the important role that targeted resource 

supports and the creation of new income generation opportunities can play in facilitating more positive 

community adaptation to climate change (discussed in more detail in Ch. 4).   

Social networks facilitate diffusion of ideas 

Mechanisms which facilitate diffusion of ideas were only minimally explored in this study, but still given 

some attention considering their established role in climate resiliency building and adaptation strategy 

innovation (118-120). In general, the loss of social spaces for WASH-related knowledge exchange aligned 

with the trend of dwindling resources from higher up. Only the clan representatives claimed there was still 

a regularly convened discussion space where community members could engage in collective problem 

solving on WASH and other social, environmental, or health issues. In contrast, other community members 
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discussed how these initiatives had been discontinued several years ago, as summarized by the translator 

in one focus group:  

“Over 15 years ago, the area public health officer would walk around …in a forum like this, or a chief baraza. 

We have what they call the chief barazas, which were being organized weekly or maybe twice in a week. 

And then a public health officer could come and teach the community about, like, the healthy issues and the 

hygiene. And this one stopped many years ago, and for him, the reason could be that there is no government 

allocation for this, there is no funding for this. it could be that many years ago there was funding, but 

nowadays, there is no funding to address this.” (Mabinju community member, translated; November 10, 

2021) 

The funding shortages described by this participant may be driven by similar factors as those reported upon 

previously, alongside recent attempts to replace international organizations in Kenya with locally run ones, 

resulting in the discontinuation of certain INGO-run programs (121,122). This has implications, in particular, 

for the channels through which climate finance will need to flow to reach target groups. Still, the manner 

in which the practice of rainwater harvesting—one of the key climate adaptation strategies identified in 

this study—spread within Mabinju, suggests that formal spaces for exchanging ideas are not the only means 

of facilitating knowledge spread. When asked about how this practice came about, considering the sudden 

and almost simultaneous shift that all families in Mabinju underwent from traditional grass-thatched 

houses to ones with iron sheet roofs, most participants claimed it was simply something that “everyone 

was doing” so they too felt compelled to do it. In his book entitled “Diffusion of Innovations”, Rogers (2003) 

describes how at the heart of diffusion lies a process of “modeling and imitation by potential adopters of 

their network partners who have previously adopted” (123). This social process appears to apply 

appropriately to climate adaptation spread, as exemplified in this study and others.   

Moreover, seeing the benefits enjoyed by those families who had made the switch (including the ability to 

collect rainwater and the enhanced durability of homes against damage during heavy rain) was sufficient 

to motivate others to follow suite. This trend likely holds for several unexpectedly successful innovations 

initially piloted on a small scale. As illustrated in the following translator’s summary of one CHV’s response 

to a question about new water practices observed within Mabinju: 

“What she has seen in her area of coverage is that many people are going for the water storage tanks. And 

even in some homes in which she has not advocated for people to buy. So, she thinks it’s kind of a technology 

which people just see by themselves, or they read somewhere. But in her area, she has seen many people 
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buying tanks, and even some people are having more than two. And this one (pointing at a nearby home), 

in her area, is also kind of urging other people, saying ‘if so and so is having two tanks, I also need to save 

and have a tank’. So this is something which she is also seeing which is kind of so unique which is happening 

in her area.” (CHV working in Mabinju, translated; December 10, 2021) 

This finding demonstrates the role of social influences and the demonstration effect on adoption of new 

practices at the household level—something that should be further tapped in the dissemination and scale-

up of climate adaptation technologies and strategies across communities with shared climate 

vulnerabilities. 

3.4 Key Findings from Stakeholder Interviews  

3.4.1 Perceived climate and WASH vulnerabilities of the LVB  

Socioeconomic and sociocultural characteristics of LVB population drive increased climate and WASH 

vulnerability 

Consultation with stakeholders over the present vulnerability context of the LVB elicited insights highly in 

line with those extracted from the initial literature review (see relevant background sections in Ch. 1). That 

is, the LVB population remains highly vulnerable to the impacts of climate change as a result of both poverty 

and enduring norms which contribute to resistance to change. One interview subject described the LVB as 

“one of the most vulnerable basins to climate change”, referencing findings from the USAID-led PREPARED 

project, which included preliminary mapping of vulnerability sites within the region (124).  

Poverty, was mentioned by certain stakeholders as factor which:  

a) limits access to resources to support community-level adaptation (e.g. adaptation technologies),  

b) forces maladaptation in the face of no alternative (e.g. rationing food and water, practicing open 

defecation, cutting down trees for charcoal production, delaying the emptying of septic tanks and pit 

latrines increasing risks of environmental contamination during rainfall), and  

c) orients people’s attention away from long-term planning towards meeting immediate, short-term 

needs—a mindset counterproductive to dealing with climate change, including the proactive 

mitigation of future threats.  

As stated by one interview subject: 

“Our communities are set in the thinking that “I invest where I see change”. So if you tell me that trees bring 

about rainfall, when I construct, let’s say, a hectare of trees, I should be in a position to see rain next year. 

Or in the next three years. HERE. And that doesn’t happen with climate change. So it’s more of a goodwill 
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thing. Climate change activities are goodwill activities, which we do not know the direct effects of. Of course, 

from a global point of view, they are doing something. But people are not thinking globally. They are thinking 

about their district. Their country. Their community.” (Water Mission Uganda representative; December 18, 

2021) 

One stakeholder also conflated poverty with low education which, in turns, contributes to lack of access to 

information and, therefore, of awareness of climate change and the need to take preventative action.  

Cultural norms were also reported as contributors to such resistance to change. Several stakeholders 

commented on the tendency of communities to continue doing things they have always done in a “business 

as usual” scenario, failing to acknowledge the need for adaptation. This was related to cultural norms with 

regard to interactions between humans and the environment (justifying full entitlement to unrestricted 

use of natural resources such as trees for charcoal production) and enduring practices of open defecation 

despite growing awareness of its consequences, as conveyed through ongoing social and behavior change 

communication on the matter. In summary, the inertia resulting from years of consistent practice impedes 

adoption of new techniques—a factor often reported upon in other studies as a “cultural” barrier to climate 

change adaptation (125-127). As suggested by many stakeholders, this warrants the need for “champions” 

to lead and demonstrate new possibilities and the potential benefits that can come from embracing them. 

Climate change is a further disruptor to an already fragile ecosystem  

The interactions of climate change with pre-existing and ongoing environmental disruptors in the LVB, 

discussed in more detail in the corresponding background sections of Ch. 1, were also commented upon 

by some interview subjects. Many stakeholders expressed concerns about the extreme pollution levels in 

lake water that community members also observed, sometimes describing lake water as “green” due to 

algae blooms and also mentioning the excessive water hyacinth blooms. The ongoing deteriorations of lake 

water quality were identified by one stakeholder as contributing to increased reliance on groundwater 

resources for drinking water, leading to aquifers drying up—an issue likely resulting from the confluence of 

heavy groundwater extraction with climate-related reductions in annual rainfall. Rising lake water levels 

were also mentioned by some interview subjects—something validated by research (59) and which was 

attributed by one subject to increased sediment deposition by surface runoff during flooding. In one 

interview, the direct consequences of rising lake water levels on water infrastructure were mentioned. One 

stakeholder reported that the overflow of the lake during times of heavy rain led had resulted in the need 

for Water Mission Uganda to relocate some of their water extraction systems to higher grounds after 
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having been submerged. Still, according to one interview subject, the fact that Lake Victoria remains a 

relatively shallow water body (in spite of net rises in water levels) means that it is vulnerable to excessive 

evaporation associated with high temperatures. The implications of this were summarized as follows: 

“The more you are evaporating, the more you are losing the water. If you are taking more water through 

evaporation, and you are not recharging through precipitation, you can see how—even the lake itself—how 

it is really very vulnerable to climatic changes. And you know, for the recharge, there are ecosystems. And 

with any shift in the particular environmental balances, you are changing the balance of nature. You are 

affecting the ecosystem functions, and services. If you are changing the ecosystem functions and services, 

you are really killing the ecosystem. You are killing productivity.” (Lake Victoria Basin Commission 

representative; December 3, 2021) 

Finally, population growth in the region was considered by many interview subjects as another major 

pressure on the LVB environment. This is consistent with the LVB’s documented population growth trends 

(49). The implications of this mentioned by interview subjects included increased lake water pollution, 

growth of informal settlements that could be considered high risk from both climate and WASH 

standpoints, and extension of agriculture along the lake and riverbanks resulting in the loss of important 

buffer zones which would otherwise temper the impacts of flooding on the lake. A few interview subjects 

expressed particular concern about the inadequacy of current waste management infrastructure to 

support the present population, given that it was built to serve a far smaller population and has not been 

upgraded since. One stakeholder summarized this well, further affirming the findings of the background 

literature review concerning the current climate and WASH vulnerability context of the LVB: 

“…considering we have floods, droughts, and informal settlements, and pit latrines…when these things come 

together, they create a more disastrous environment.” (Tanzania Institute of Rural Development Planning 

representative; January 10, 2022) 

3.4.2 Climate adaptation and WASH prioritization  

WASH has long been seen as an indispensable component of community development planning and has 

attained even greater prominence during the pandemic 

Not surprisingly, given the concentrated focus on WASH and extensive WASH-promotive policy 

developments discussed in the corresponding background section in Ch. 1, findings from the interviews 

conducted in this study affirmed the importance of WASH in community development planning in the LVB. 

Indeed, the large number of organizations working in the WASH sector in this region testifies to the high 
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attention paid to WASH. Of the organizations consulted, many had a long history working in the WASH 

sector of their targeted catchments. Water Mission Uganda, for example, has been operating since 2008, 

and has implemented approximately 160 projects country wide, with a focus on the construction and 

design of piped water systems using primarily solar pumping technologies. In Western Kenya, the Safe 

Water and AIDS Project has been running since 2006, offering innovative water treatment, sanitation, and 

hygiene products across 7 counties, and now running one of the country’s most advanced laboratories for 

water testing and quality control. Most CDC offices in the region also focus heavily on WASH and 

waterborne disease control.  

Meanwhile, each of the three countries on the shores of Lake Victoria (Kenya, Uganda, and Tanzania) has 

its own WASH “network” to lead national coordination of the multitude of active WASH-related 

organizations. Many of the stakeholders interviewed emphasized the importance of WASH from 

environmental, health, social development, and gender equity perspectives, highlighting its transcendence 

as a common focus area cutting across multiple sectors. The engagement of a more diverse network of 

partners engaged in WASH was likely accelerated by the release of the UN Sustainable Development Goals 

(SDGs) in 2015. Under this framework, WASH became its own focus area (SDG 6), replete with 8 targets 

and 11 indicators, as opposed to being relegated to a single target (target 7C) under the more limited 

Millennium Development Goals section on “Environmental Sustainability” (128,129). 

The role of COVID-19 in drawing greater attention to WASH promotion as an indispensable goal was 

highlighted by some of the stakeholders as well. This was reported to contribute towards the expansion of 

WASH in schools, and the mobilization of new funds to support WASH activities. Referring to ongoing WASH 

improvements in local healthcare facilities, one representative from Kombewa County Referral Hospital’s 

infection control department stated the following: 

“When COVID came about, we were just, we were just happy. We were so happy because we said ‘wow, 

this is now strengthening on what we already have’. Yeah, we were so happy, and we are maintaining it, 

and we have continued to maintain it.” (Kombewa County Referral Hospital infection control representative; 

November 19, 2021) 

Indeed, these trends of greater focus on WASH in response to new pandemic-driven hygiene priorities have 

been reported in multiple low- and middle-income countries worldwide, indicating important progress in 

this domain (130-133). From this study and others, it therefore appears we are already well past the point 

of establishing a critical need for improved WASH, and taking steps to redirect our efforts accordingly. It 
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will be crucial, however, to sustain recent improvements driven by the COVID-19 pandemic, if we are to 

meet the multiple targets under SDG 6 by 2030.  

Climate change is rapidly gaining salience in community development planning 

The rising importance of climate change in the minds of community development actors in the LVB became 

apparent across the interviews conducted. The majority of stakeholders interviewed strongly affirmed that 

climate change can no longer be ignored by those focused on development in the region, regardless of the 

sector. After describing the extensive effect that climate change is having on their projects in Uganda, 

including requiring the relocation of project sites as wells dry up and swamps and wetlands shift their 

borders, a representative from Water Mission Uganda stated the following: 

“We are at the level that even the communities can see what is happening. It is no longer the story they 

used to tell out of myths—like “oh it’s climate change, oh it’s global warming”, when no one understands. 

Now they see.” (Water Mission Uganda representative; December 18, 2021) 

Other stakeholders backed this sentiment, stating that the very nature of their economic dependence on 

climate-sensitive sectors means that communities in the region cannot be oblivious to the impacts of 

climate change. Still, the degree to which identification and acknowledgement of climate change has 

translated into practical shifts in project planning was less clear, however this theme is explored more in 

later sections. 

It is worth noting, however, that a small number of respondents explicitly stated that climate change is not 

being given the attention that it needs. One described climate change as an “after-thought”, with other 

development priorities taking precedence. While perceived conflicts between climate mitigation and 

development are more frequently mentioned in related dialogue, with adaptation largely seen as a 

synergistic development strategy (134), there remain barriers to long-term development-path 

transformations in the face of new climate threats. According to Burch et al. (2014), such transformations 

may be stifled by a lack of collaborative, open-ended, and horizontal policy planning for development, as 

needed to create the “policy linkages” between vertical operations included in the climate change response 

(135). This theme of intersectoral, horizontal development planning is discussed more in the later section 

on ministerial siloes. Still, the possibility for conflicts to arise between poverty reduction and vulnerability 

reduction has been discussed in Håkon Inderberg et. al’s (2015) book on “Climate Change Adaptation and 

Development”, most notably in relation to charcoal production for livelihood diversification (136). In 

response, Ansohn & Pleskovic (2010) have recommended that if adaptation must involve designing and 
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implementing measures that are more targeted to specific threats than development activities tend to be, 

mainstreaming can then ensure that development activities themselves are not maladapted to climate 

change (137). 

3.4.3 Climate adaptation and WASH programming 

Early warning and emergency response mechanisms have improved but remain limited in scope 

Despite the large role that early warning and emergency response play in climate adaptation-related 

disaster risk reduction, the interviews conducted for this study did not allow a deep analysis of this theme. 

Still, it came up frequently enough to conclude that such efforts in this setting are well underway but, at 

least in relation to climate-driven WASH hazards, there is still room for more progress. With regards to 

emergency response during flooding, only one interview participant had sufficient experience to elaborate 

on coordination mechanisms. This respondent described the role of county/district representatives, church 

and faith-based organizations, and members of the global humanitarian hub such as UNICEF, Red Cross, 

and World Vision. WASH-specific initiatives discussed included distribution of soap, handwashing stations, 

and safe drinking water in displacement camps. However, in spite of extensive discussions on the severity 

of sanitation collapse and sewage contamination during such flooding events, only one of the organizations 

consulted spoke of sanitation initiatives in such camps, and reported they were the main actor focusing on 

this in the region. Meanwhile, another interview respondent stated that most attention is directed towards 

determining where and how to temporarily house displaced people, with the risk of waterborne disease 

outbreaks given secondary consideration.  

Similarly, with regards to early warning systems, the main inadequacy identified in the interview responses 

was a lag in early warning systems for waterborne disease outbreaks relative to those established for 

extreme weather forecasting. When asked about early warning and epidemiological monitoring for 

waterborne disease spread in flooding-related displacement settings, one interview participant stated the 

following: 

“We don’t have—we are not really collecting data for these things. But we’ve really improved to make sure 

we also focus on the type of diseases that you’re mentioning. Um…the way I told you, the last time that you 

came, you can see—if you have flooding, expect waterborne diseases. You have to predict them. But for 

now, we don’t have such powerful systems.” (Lake Victoria Basin Commission representative; December 3, 

2021) 
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The shortcomings identified in this domain are concerning when one considers the WASH hazards that are 

known to emerge in emergency, humanitarian, and displacement settings (138,139). Streamlining WASH 

risk mitigation into both climate adaptation and disaster risk management planning thus remains an 

important goal to take further steps towards, in both the LVB and other climate-vulnerable regions.  

While efforts have been made to enhance community engagement in climate adaptation and WASH 

programming, top-down initiatives are still predominant 

The engagement of communities in projects run by the organizations consulted with was prominently 

reflected in most implementation plans, indicating positive efforts to mainstream community-engaged 

practice into climate adaptation and WASH programming. In contexts where knowledge-related barriers to 

behavior change were identified, extensive social and behavior change communication strategies were 

employed in an effort to shift behavior on environmental issues, natural resource use, and sanitation and 

hygiene practices. To motivate people to adopt proposed lifestyle changes, one stakeholder reported the 

importance of first dispelling climate change myths which attribute the phenomenon to spiritual and other 

forces beyond the realm of human control. Meanwhile, those stakeholders interviewed who had 

experience leading or coordinating community tree planting, environmental conservation, and 

reforestation campaigns commented extensively on the need to garner support from communities. This 

was deemed essential to sustain engagement, given the proclivity of those facing poverty to prioritize 

fulfillment of immediate, short-term needs, even if it means compromising longer term ones. Embedding 

income generation opportunities within such projects (e.g. training communities to harvest and sell newly 

available products from replanted trees, enabling sales of gas stoves made to replace traditional charcoal 

burning techniques) was an important means of garnering the needed commitment of communities. This 

is consistent with research on community-engaged ecological restoration which has documented that 

ignoring livelihood impacts is often detrimental to restoration outcomes as it can breed conflict and 

resentment within communities who may feel further dispossessed of their rightful entitlement to 

accessing natural resources on which their survival depends (140).  Many stakeholders recognized the 

importance of project ownership, , most notably a representative from Water Mission Uganda who spoke 

about the predominant community management model they use for long-term operation and maintenance 

of water systems. Another representative from the Lake Victoria Basin Commission stated that:  

“If the project is technically designed, community designed, it means you are addressing community 

problems. It’s still their project. You capture their views.  But if we do the top-down approach, it will be 
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impossible to bridge the gap between institutions and communities.” (Lake Victoria Basin Commission 

representative; December 3, 2021) 

However, despite the apparent efforts of regional players to adopt community-engaged practices in climate 

adaptation and WASH programming, discussions with multiple stakeholders revealed limitations in the level 

of engagement in the program design phase preceding actual implementation. Although communities 

appeared to be highly engaged in the implementation and long-term maintenance of new adaptation- and 

WASH-related systems, infrastructures, and practices, the project plans themselves were most often pre-

developed by organization staff and technical implementing partners. Indeed, when asked about their 

observations on “grassroots” initiation of climate adaptation, most stakeholders had little to say, claiming 

that when communities do take up a new practice on their own accord, it is most often because of 

governments or outside actors enforcing it. This was reported to be the case for most community-led tree 

planting initiatives, given the Kenyan government’s continued enforcement that households designate at 

least 10% of their land to trees. One stakeholder acknowledged that their projects most often come as an 

“external” force, with plans fully developed at the headquarters level before introduction in the 

community. This leaves little room for community input on program design, even if the implementation 

approach —at which point, communities may be consulted—is inherently iterative. The difference in 

engagement approach between the design and implementation phases illustrates a prevailing legacy of 

top-down program planning, in-spite of progress towards more community-led development language in 

strategy documents. In an analysis of the political economy of climate change and development, it was 

found that while there are many examples of bottom-up initiatives, especially on community-based 

adaptation and decentralised energy, more macro-level political forces still dictate the strategic direction 

of most projects in this domain (141). Coupled with the findings from this study, it appears there is more 

work to be done in shifting climate adaptation planning towards greater involvement of targeted 

beneficiaries in generating the ideas, innovations, and technologies their knowledge may be well suited to 

inform.  

Climate adaptation and WASH in the LVB have seen important achievements but reflect a skewed focus 

on water resources over sanitation and hygiene, precluding full climate-WASH integration 

When asked specifically about WASH-related climate adaptation projects aiming to enhance community 

resiliency against the WASH impacts of climate change stakeholders spoke of a breadth of initiatives 

currently underway. While most had a predominantly climate adaptation or WASH focus (depending on 

the primary mandate of the implementing organization), those which integrated both components were 
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most often exclusively water security focused. These included projects such as decentralized water 

pumping systems tapping into less weather-dependent ground and surface water sources, solar-powered 

water treatment technologies, tree planting for flood control and groundwater resource retention, more 

robust water quality monitoring and control mechanisms in response to flood-intensified surface water 

contamination, and relocation of drinking water pumps to sites with more reliable aquifers, amongst 

others. Two interview subjects mentioned involvement in promotion of composting toilets as an alternative 

to the flood-vulnerable put latrines. However, none of the other subjects reporting upon sanitation and 

hygiene projects were able to identify or comment upon specific climate resiliency components. This 

appeared to be another manifestation of the general neglect of sanitation itself, in contrast to the 

prominent attention paid to water security from both climate adaptation and development perspectives.  

As stated by one interview subject: 

“The problem is that little emphasis has been put into hygiene and sanitation. Because we still consider it to 

be an individual issue…that someone is sick. Maybe we have waterborne diseases and an outbreak 

somewhere, or maybe there has been floods, a specific area has been swept away. But the only concern will 

be ‘where will these people live?’ But other effects like where the wastewater produced in this household 

has gone, nobody cares about.” (Tanzania Institute of Rural Development Planning representative; January 

10, 2022) 

Without consideration of climate-related hazards in the planning and design of sanitation projects equal to 

that seen for both water supply and water resource management projects, climate-WASH integration in 

the LVB appears to fall short. Further discussion is found in Ch. 6 on potential factors contributing to the 

relative neglect of sanitation in relation to water supply, and the dearth of sanitation projects integrating 

climate risk assessments. Chapters 5 and 6 address in more detail the inadequate investments in climate-

resilient sanitation drawing on both the findings of this study and other literature reporting similar trends 

(142,143) 

3.4.4 Climate adaptation and WASH funding 

Funding shortages persist in both climate adaptation and WASH sectors, with donors largely dictating the 

strategic direction 

While project financing and the role of donors were not extensively discussed in the interviews conducted, 

when these themes did arise, it was largely in relation to reports of funding shortages and heavy reliance 

on donors. The stakeholders who raised these concerns spoke of the impact this has had on project 
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planning, including reliance on less advanced adaptation technologies, limitations on decentralization of 

wastewater treatment systems, and limiting capacity for project scale up. Donor influence was framed as 

an important driver of project plans, largely because donors have their own perceptions of “where the 

problem lies” as well as the power to define the range of possible responses, from a financial standpoint. 

One participant discussed how at the joint water sector review in Tanzania—an annual event which sets 

the agenda for sector-led activities in the following year—conversations are largely on options donors are 

willing to support. It is plausible that has contributed towards the large focus on tree planting in climate 

adaptation-related water resource management plans, as companies are now opening new funding 

channels for such as part of global carbon trading schemes (144). As highlighted by one interview subject, 

this further affirms the need for in country agencies to become self-sustaining in the long run, as reliance 

on donors cannot be indefinite. Considering the persistent scarcity of funds for climate adaptation relative 

to mitigation (145), novel fund generation schemes such as income from training, research, and product 

sales, as well as collaboration with larger bodies with broader development mandates may be worth 

pursuing, as explored in one study on donor fatigue circumvention in Northern Ghana (146). 

Sector-specific and earmarked budgeting norms limit climate-WASH integration 

Given the limited interview material specifically on funding, only tentative conclusions can be drawn. Still, 

a number of interview subjects either directly or indirectly commented on earmarked funds and the 

limitations they impose on flexibility in project planning.  

A number of interview subjects commented on the sector-specific compartmentalization of government 

budgets and how this results in access to funds being contingent on a project’s compatibility with the 

specific mandate of the sector. This sometimes renders the grant application process a delicate balancing 

act, where what would otherwise be a more holistic, horizontal development program must be presented 

predominantly as a “water”, “climate change”, or “agriculture” program to qualify for access to funds from 

the corresponding sectoral budget. This can make horizontal integration of cross-cutting development 

priorities (e.g. climate resiliency, food security, health promotion, livelihood generation) more challenging, 

as plans may need to be tailored to the focus areas for which their funds are earmarked. In the case of 

projects like tree planting, this becomes inherently limiting, as WASH sector funding may not be available 

if the focus is deemed to be primarily environmental, conservation, or climate-change related. Indeed, this 

may be the case even in spite of evidence that tree planting can improve the quality of surface water 

bodies—a major drinking water source for many communities—by reducing contamination through 

surface runoff (147,148).  
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For accessing funds from multilateral and charitable donors, similar barriers seem to apply. One interview 

subject specifically commented upon how WASH in Tanzania is financed through two mechanisms: basket 

funding and earmarked funding. He then described how since 2015 in particular, the trend of donor funding 

has been a preference for earmarked rather than basket funding, due to prior challenges in tracking the 

flows (and destinations) of funds distributed through pooled channels. He commented that: 

“This affected where and how to re-allocate the funding. Because earmarked is just applied to the one who 

has funding. And so in some of the areas we find several investments, while in others there are fewer 

investors. And for example, in Tanzania, if the sector is not a priority sector for that financial year, it may 

not receive sufficient funding.” (Tanzania Water and Sanitation Network; January 19, 2022) 

Pooled funding has been advocated as more conducive to integrated policy-making and horizontal program 

planning (149,150). The challenge in facilitating greater adoption of this mechanism, however, may lie in 

implementing sufficient anti-corruption safeguards to reassure funders that there are adequate 

protections from misallocation of funds. Still, considering the ongoing impact of corruption on foreign aid 

flows (151,152), simple solutions are not available.  

3.4.5 Multistakeholder collaborations 

Civil society, public, and private sectors are increasingly coming together under a common development 

umbrella  

The collaborations between civil society, public, and private actors in the climate adaptation and WASH 

space were widely discussed by the interviewees, and mark encouraging progress in dissolving operational 

siloes. Indeed, numerous projects under both climate adaptation and WASH umbrellas relied heavily upon 

public-private partnerships in the procurement and application of innovative technologies to achieve 

program goals. In Uganda, for example, a wide network of utility companies works directly with the water 

ministry at varying levels of governance to support full geographic coverage of clean water supply. Likewise, 

wastewater treatment companies in Tanzania are delegated responsibility from district authorities for 

given catchment areas. The role of public-private partnerships in climate adaptation has been explored 

elsewhere, with many positive outcomes reported (153). The value of such partnerships was particularly 

promoted by one stakeholder interviewed: 

“You know, private sectors are also centers of innovation. And the fact that they are driven by profit means 

that certainly they also push the element of reducing costs…you know, coming up with a mechanism that 
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can help reduce costs. And therefore, we also need to make sure that they are part and parcel of this cause 

on climate change adaptation.” (Lake Victoria Basin Commission representative; January 6, 2022) 

Under a more complex arrangement, the Safe Water and Aids Project in Kenya produces for-sale hygiene 

and sanitation products which it sells to other WASH-sector civil society organizations (CSOs) and 

implementing partners in the region. It also partners with the CDC in testing different technologies for 

schistosomiasis diagnosis from urine and stool samples, amongst multiple other global collaborations. The 

transnational nature of such collaborations was consistently highlighted as subjects described their 

involvement in global humanitarian hubs or network societies, alongside exchanges with international 

headquarters for those organizations serving as regional bodies.  

Likewise, collaborations between government and civil society were highlighted by explanations from 

interview participants on the role of community-based organizations serving as mediating bodies between 

higher level governments and communities and carrying out field-based implementation of national 

development plans. The Lake Victoria Basin Commission, for example, oversees a diverse network of CSOs 

under its climate adaptation program and brings them together at regularly held capacity building and 

knowledge dissemination forums. Similar forums were described by representatives from both the Uganda 

and Tanzania Water and Sanitation Networks.  

In an analysis of the role of regional partnerships in climate adaptation, Bauer and Steurer (2014) identified 

three distinct ways that such partnerships catalyze policy innovations, one of which included the promotion 

of regional scale-up through diffusion mechanisms (154). Similar pathways of scale-up were observed in 

the reports of stakeholders interviewed in this study on regional forums for climate adaptation and WASH 

sector planning. In many cases, this resulted in the complete transfer of models with proven success from 

one setting to another. Taken together, it is clear that the role of such forums should be leveraged in the 

regional dissemination and scale-up of evidence-backed strategies for climate-resilient WASH.  

Ministerial siloes continue to limit horizontal development planning  

Despite the encouraging progress in efforts to coordinate the initiatives of public, private, and civil society 

actors, collaboration across ministries appeared to be more limited, according to interview participants. As 

this theme is also commented more heavily upon in Ch. 5—considering it constitutes a major barrier to 

climate-WASH integration—, this section is only meant to serve as an overview of the major conclusions 

drawn and substantiating evidence.  
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In summary, interview subjects commented in detail upon the role of individual ministry plans, budgets, 

and mandates in constraining their engagement on more cross-cutting efforts. The fragmented mandates 

of different ministries, particularly in the context of WASH sector planning, was best summarized by one 

interview subject from Water Mission Uganda: 

“In Uganda, oftentimes it works to our disadvantage that WaSH is integrated into so many sectors. When 

we go for coordination, we find the Ministry of Health. And the Ministry of Health is basically interested in 

sanitation. Then we have the Ministry of Water and Environment. That one is interested in water catchments 

and all of that. Then we have Ministry of Gender, Labour, and Social Development, which is interested in the 

inclusiveness. Then the Ministry of Education comes in. Because our children spend 80% of their time at 

school. So they are in charge of school sanitation and hygiene. So that component of sanitation goes there, 

then the health sector deals with sanitation in healthcare and also sanitation at the household level. So there 

is that split in the sector, and it’s very complex.” (Water Mission Uganda representative; December 18, 2021) 

With regards to climate adaptation specifically, one interview subject described how despite climate 

change being mentioned as a cross-cutting issue across various ministries, it is primarily “championed” by 

the environmental education department of the vice president’s office, which in turn, prepares the budgets 

for climate adaptation projects. As such, it is rare to find specific budgets for climate adaptation in other 

ministries, for they rely on funds from the central level while channeling their own resources exclusively 

towards their more vertical focus areas.  

Stakeholders also reported shortcomings in operational collaboration across ministries. This was most 

apparent in the general isolation of environment, agriculture, and natural resource management sectors 

from ministries of health, despite their shared stake in climate adaptation planning. As discussed in more 

detail later in the thesis and in other published reports (155-157), this remains a major challenge that needs 

to be overcome to achieve a more horizontal development paradigm under which issues like WASH and 

climate change can be treated as the interlinked issues that they are.  
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Ch. 4: Climate Adaptation and WASH Behavior Change in the Lake 

Victoria Basin 

***Note that this chapter has been prepared as a focused analysis of this sub-theme and is formatted 

according to guidelines for the Journal of Water, Sanitation & Hygiene for Development, which it is targeted 

for later submission to, under the “Research Papers” submission category 

4.1 Abstract 

As climate change disrupts the global hydrological cycle, bringing more frequent extremes of flooding and 

drought, many communities will experience changes in water supply, water quality, and sanitation access. 

These changes will fundamentally alter water, sanitation, and hygiene (WASH)-related behaviors and 

practices in affected settings, by virtue of requiring individuals to adapt their patterns of water use, hygiene 

care, and sanitation maintenance in the face of new disturbances. Some of the strategies employed to cope 

with WASH-related impacts of flooding and drought may represent positive adaptations to climate change, 

promoting greater climate resiliency. Still, other measures may be maladaptive, resulting in long-term 

increases in climate vulnerability. Mapping the adaptation patterns of communities to climate-driven WASH 

impacts can serve to identify strategies on both ends of this spectrum. This study sought to undertake a 

mapping exercise of this sort, specifically in the context of the Lake Victoria Basin (LVB), selected for its 

climate vulnerability and dual extremes of flooding and drought. Through qualitative interviews and focus 

groups with lakeside residents of Mabinju village, located in Western Kenya, a series of innovative 

community-driven adaptation measures were documented, alongside other potentially determinantal 

coping strategies, which were found to be largely driven by resource-related adaptation constraints. These 

findings highlight the need for climate adaptation interventions in the WASH sector to simultaneously build 

on existing resiliency-enhancing measures while addressing the root causes of maladaptation.   

4.2 Introduction 

Climate change is causing massive changes in rainfall patterns worldwide, upending traditional practices 

driven by seasonal precipitation cycles. In some settings, net precipitation has been on the rise (1-3), while 

in other more drought-prone regions, the opposite has been the case (4-6). Regardless, a consistent trend 

has been documented whereby rainfall patterns in many settings no longer follow cyclical norms, rendering 

them increasingly unpredictable (7,8). Simultaneously, extremes on both ends of the spectrum have 

become more common in many settings, with flooding and drought taking an increasing toll on climate-

vulnerable populations globally (7,8).  
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In LVB which encompasses the full 194,000 km2 catchment zone of Lake Victoria, spanning Kenya, Uganda, 

Tanzania, Rwanda, and Burundi, typical precipitation patterns are characterized by a bimodal seasonal 

distribution with peaks occurring during March-May (long rains) and October-December (short rains), albeit 

with some regional variation (9,10). Yet as climate change impacts the monsoon patterns which drive the 

movement of the inter-tropical convergence zone (rainband) across East Africa, this pattern is being 

disrupted (10). The “East Africa Climate Change Paradox” has emerged as a term to describe paradoxical 

observations of increased annual rainfall coupled with a decline in the East African Long Rains, producing 

longer dry seasons and increasing drought intensity in many regions (11). With this phenomenon, it is 

generally accepted that the LVB is experiencing less predictable rainfall alongside heavier bouts of 

precipitation separated by extended periods of drought (12). This combination creates a multitude of 

challenges in the region, as rainfed agriculture becomes less viable and populations face both flood- and 

drought-related weather hazards.  

Given the confluence of climate hazards in the LVB, the region serves as a unique and important site for 

studying the adaptive responses of communities to climate-driven rainfall disruptions. This investigation is 

further compelled by the existence of apparently conflicting research findings suggesting that communities, 

with their complex knowledge systems, hold the potential to spur profound innovation and resiliency-

building in the face of climate change, while simultaneously they exhibit a tendency for maladaptive coping 

when adaptation options are limited. Indeed, Indigenous and traditional knowledge systems and a needs-

driven proclivity for adaptive evolution of practices and norms, have been identified as important 

contributors to positive climate adaptation in communities worldwide (13,14). Yet at the same time, 

maladaptive responses have also been documented, whereby individuals facing poverty resort to such 

measures as selling livestock, marrying daughters, or rationing food to cope with rising food and economic 

insecurity, spurring a vicious cycle of increasing climate vulnerability and reduced adaptive capacity (15,16). 

Systematically mapping the responses of communities to climate change therefore becomes an important 

endeavour, for it unveils the mosaic of adaptation patterns which can inform differentially designed 

interventions, from facilitated uptake (for positive strategies) to promotion of better adaptation 

alternatives (for maladaptive responses). Using the LVB as a suitable setting in which to conduct this 

investigation, the purpose of this study was to identify the array of WASH-specific adaptation responses of 

communities to changing rainfall patterns in the LVB. Subsequently, the study aim was to use such 

knowledge to inform more locally contextualized adaptation in the LVB’s WASH sector, which carefully 

consider the potential contributions of community knowledge while simultaneously targeting poverty-

related drivers of maladaptation.  
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4.3 Methods 

This study employed qualitative research methods, drawing on principles and tools of both grounded 

theory and participatory action research. Through a collaboration between an MSc student from the 

University of Alberta School of Public Health and the community-based organization Kar Geno Center for 

Hope, Kenya, individuals residing in Kar Geno’s main project site were identified as potential research 

participants. 

The study site was Mabinju village, a small farming-based community of about 300 homes located in 

Western Kenya’s Siaya County on the shores of Lake Victoria, approximately an hour west of Kisumu. The 

predominant economic activities of Mabinju residents including fishing and rainfed agriculture. Mabinju is 

inhabited by members of the Luo community, a Nilotic ethnic group which historically migrated from 

southern Sudan and settled on the shores of Lake Victoria. With many suffering from HIV/AIDS, Mabinju’s 

inhabitants have long been subject to extreme poverty, stigmatization, and marginalization despite ongoing 

development efforts in the region. While Kar Geno’s work has come a long way in addressing the economic, 

social, and health barriers faced by Mabinju community members in achieving prosperity and success, 

major challenges remain. Given the vulnerabilities of Mabinju community members from health, 

socioeconomic, and environmental standpoints, Mabinju served as a relevant setting to investigate WASH 

challenges in the context of climate change. Kar Geno’s long-term work in Mabinju and rapport with its 

residents also offered an easy entry-point as an outside research team.  

Beyond the collaboration with Kar Geno, additional connections were forged with a network of WASH 

sector organizations based throughout lakeside regions of the LVB, with interviews conducted with 

representatives of these organizations.   

4.3.1 Participant Recruitment  

Within Mabinju, participant recruitment was conducted with the support of the two locally-hired field 

assistants, who selected households which indicated willingness to be contacted for study involvement 

during a village-wide WASH campaign. Purposive sampling was employed to recruit participants across 

designated subject categories. For focus groups, these categories included village elders and clan 

representatives, people with disabilities, pregnant women, and community health volunteers (CHVs), 

amongst other community members. For individual semi-structured interviews, subject categories included 

HIV-positive individuals, pregnant women, lactating women, seniors (>65 years of age), and single mothers, 

amongst other community members.  
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For the organizational stakeholder interviews, potential participants were identified through preliminary 

research and consultation with pre-existing regional contacts on WASH sector organizations and actors, 

including government health ministries, active in the lakeside regions of Kenya, Uganda, and Tanzania. For 

organizations that were not exclusively WASH focused, requests were made to be connected with 

representatives from their respective WASH departments or with any other individuals with relevant 

climate adaptation- or WASH-related knowledge or field experience.  

4.3.2 Data Collection 

Data collection involved in-person semi-structured individual interviews and focus group interviews with 

the recruited community members and stakeholders at the subject’s household or another location of 

choice within Mabinju village. These community interviews focused on recent experiences with changing 

rainfall patterns in Mabinju and corresponding modifications made to water use, collection, and 

prioritization habits, alongside altered practices of sanitation and hygiene maintenance used to cope with 

increasingly frequent flood and drought events. As most Mabinju community members only speak their 

local language (Luo), local field assistants were present for all interviews and focus groups to provide 

translation services. It should be noted, however, that translations for the (majority) non-English-speaking 

participants were not provided in the form of verbatim responses, but rather as summaries of the 

statements and comments provided by each respondent, despite the acknowledged limitations of this 

approach. Semi-structured individual interviews were conducted with organizational stakeholders (some 

virtually) and focused largely on their operational conduct in the field, but focused on their observations of 

community-driven initiatives and adaptations in contexts of flooding and drought. In keeping with 

qualitative research principles, focus groups and interviews were discontinued when no new codes 

emerged in the data, indicating a point of saturation.  

4.3.3 Data Management and Analysis 

All interviews and focus groups were recorded and manually transcribed shortly afterwards. Transcripts 

were reviewed with local (Luo-speaking) field assistants to ensure accuracy and that no information was 

lost during translation. Transcripts were then analyzed using Dedoose qualitative data analysis software. A 

thematic content analysis was conducted using a Grounded Theory framework, whereby principles of 

constant comparison were employed, and used iteratively to develop a theoretical model from a qualitative 

coding scheme. Inductive coding was used to develop a set of codes and categories which fit the data, from 

which broader themes were later derived. To ensure data privacy and confidentiality, recordings, 
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transcripts, and documents uploaded to Dedoose were all stored in cyber-secure, password-protected data 

files, which will be permanently deleted from the computer hard drive after 5 years.   

4.3.4 Research Ethics 

Ethics approval for this project was obtained from both the University of Alberta Research Ethics Board 

(REB-1) and the Maseno University Ethics Review Committee. Informed consent was sought prior to all 

interviews and focus groups, and participants were fairly compensated for their involvement in the study 

in the form of a cash stipend with a value in line with local CDC study compensation norms. Participants 

were offered the chance to withdraw from the study at any point without consequence and were informed 

of local contact people to reach out to if any questions or concerns arose during or after the completion of 

the study.  

4.4 Results 

4.4.1 Characteristics of Study Participants 

Semi-structured individual interviews were conducted with 17 community members from the village of 

Mabinju and 13 organizational stakeholder from the LVB region (including Kenya, Uganda and Tanzania). 

Further, 7 focus group interviews (including four targeted groups conducted exclusively with 

pregnant/lactating women, people with disabilities, community health volunteers, and village elders/clan 

representatives) were conducted, with a total of 66 Mabinju community members participating. Key 

characteristics of study participants are summarized in Tables 6-7 below: 

Table 6: Characteristics of Community Members Involved 

Mabinju Community Members 

Characteristic (Individual Interviews) No. of Participants 

Male 2 
Female 15 

Age 20-34 yrs 5 

Age 35-64 yrs 4 
Age > 65 yrs 8 

Pregnant 2 

Lactating 2 
HIV-Positive 3 

Single Mother 2 

Characteristic (Focus Groups) No. of Participants 

Male 16 

Female 50 

Disability 7 
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Pregnant 6 

Village Elder 1 

Clan Representative 13 
Community Health Volunteer 7 

Note:  
The large number of both female and elderly community members reflects the purposive recruitment 
strategy to ensure heavy representation of those responsible for household water collection (women) and 
those more knowledgeable on long-term weather patterns in Mabinju including changes over time (the 
elderly). 

 

Table 7: Characteristics of Organizational Stakeholders Interviewed 

Stakeholders 
Organization (Country) No. of Participants 

(with Sex) 
AMPATH (Kenya) 1 (F) 

FreeKenya Foundation (Kenya) 1 (F) 

Safe Water and Aids Project (Kenya) 2 (1M, 1F) 
Siaya County CDC Office (Kenya) 1 (M) 

Kombewa County Referral Hospital Infection Prevention and Control Dep. (Kenya) 1 (F) 

Water Mission (Uganda) 1 (F) 

Uganda Ministry of Water and Environment (Uganda) 1 (F) 

Uganda Water and Sanitation Network (Uganda) 1 (F) 

Tanzania Institute of Rural Development Planning (Tanzania) 1 (F) 

Tanzania Water and Sanitation Network (Tanzania) 1 (M) 

Lake Victoria Basin Commission Climate Adaptation Department  
(regional across 5 LVB countries) 

2 (M) 

4.4.2 Coping with Flooding and Latrine Damage 

As extreme flooding was a less commonly reported weather hazard by Mabinju study participants, 

adaptation through flood response measures was not as pertinent in the context of this study. Still, several 

positive adaptation strategies to flooding were shared by Mabinju community members, including building 

dams surrounding their homes, planting trees in their yards to improve soil water retention, and relocating 

important structures (e.g., crops, latrines, airing racks) to higher grounds within their homesteads. Some 

organizational stakeholders also commented on ecosystem-based adaptation measures they had seen 

community members take up on their own, including collective tree planting and conservation of river 

buffer zones.  

Responses to flooding in Mabinju were referred to more often, however, in relation to collapse, damage, 

or overflow of pit latrines during heavy rainfall events. A majority of respondents discussed experiences 
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with their latrines collapsing or submerging (i.e., the walls caving in or giving way) and/or overflowing (i.e., 

water coming out from the pit) during the rainy season, with most reporting they had personally 

experienced this phenomenon. Responses to latrine damage varied greatly. Some households had the 

resources to take proactive measures such as pooling savings before the rainy season in anticipation of 

potential costs for latrine reconstruction, or designing latrines from the outset to have greater structural 

integrity and flood resilience through use of concrete slabs, iron sheets, wooden or concrete walls, and 

strong pit liners. Other households could not afford these measures, leaving no choice but to “dig and bury” 

their waste, share latrines with a neighbor, or defecate in the open from the time of latrine collapse until 

having the necessary funds to construct a new one. Virtually all participants stated that even when orders 

by public health officers to install a new latrine, they would choose to wait until the end of the rainy season 

to invest (if/when able) in such work, aware of the risks of it collapsing again. 

4.4.3 Coping with Water Contamination and Diarrheal Illness 

Issues of diarrheal illness due to the increased pollution of Lake Victoria and its surrounding river system 

cannot be exclusively attributed to climate change, considering the long-term patterns of environmental 

degradation the region has seen as a function of population growth, natural resource exploitation, and 

poor industrial waste management, among other factors. Nonetheless, climate change could well 

exacerbate this phenomenon, given its impact on heavy rainfall which in turn increases waste deposition 

into the lake through heavy surface runoff. This issue was therefore explored in discussions with both 

community members and regional organizational stakeholders.  

The most significant adaptation response identified to rising contamination of Lake Victoria—which 

previously served as the primary drinking water source for residents of Mabinju—was the advent of 

rainwater harvesting as a means of procuring a safer drinking water alternative. Indeed, Mabinju 

community members were particularly enthusiastic about their relatively recent uptake of rooftop 

rainwater harvesting as a new water collection method (adopted particularly over the past 5 years). When 

asked, most reported that the impetus for this shift came from both rising concerns about the safety of 

drinking the increasingly contaminated lake water and a transition already underway from traditional grass-

thatched roofing to iron sheet roofs, making rainwater harvesting possible. Many community members 

discussed their rainwater harvesting strategies, which ranged from simple techniques (e.g., placing jerry 

cans around sides of the house) to more advanced technologies (e.g., installing gutters and large water 

storage tanks). The practice of rainwater harvesting was also widely reported by organizational 

stakeholders as a common community-led initiative for improving domestic water access.  
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Still, by no means was rainwater harvesting considered a panacea to the issue of contaminated surface 

bodies, considering it could only be used during times of consistent rainfall, which were becoming 

increasingly scarce with the lengthening dry seasons. During these dry seasons, participants reported 

coping with the issue of contaminated lake (and river) water by purchasing either treated/bottled water 

directly from nearby vendors or, more commonly, Water Guard, chlorine, or other water treatment tablets 

with which to treat collected surface water prior to consumption. However, such options were unaffordable 

and out of reach for many, leading to reliance on other measures such as use of traditional herbs for water 

treatment, solar water disinfection (i.e., leaving water in the sun for extended periods before 

consumption), and, most commonly, boiling water. The practice of boiling water was also reported to have 

become increasingly challenging due to problems accessing firewood. Both Mabinju community members 

and organizational stakeholders associated the increased need for fuel for boiling water with increased tree 

cutting. At the same time, they acknowledged the widespread practice of residents drinking “raw” lake 

water when such fuel was unavailable or too difficult to obtain. Stakeholders also linked the rise in tree 

cutting to the increased use of charcoal production as an income-generating strategy by communities no 

longer able to rely on rainfed agriculture as a livelihood.  

As far as responding to the impact of use of contaminated lake (and river) water on risk of diarrheal illness, 

Mabinju community members reported having few viable options. As their geographic and financial access 

to healthcare was limited, most participants reported purchasing medications for diarrhea from informal 

drug providers from nearby vendors. Only a few reported taking more proactive measures such as starting 

an emergency savings fund for future hospital visits.   

4.4.4 Coping with Drought, Water Scarcity, and Unreliable Rainfall 

Concerns and experiences with drought featured heavily in interviews with both organizational 

stakeholders and Mabinju community members, reflecting its salience in the current LVB climate context. 

While rainwater harvesting itself was seen as an important promoter of household water security, the trend 

of lengthening dry seasons renders this practice useful for ever more limited periods of the year. The 

shortening of the rainy seasons (and lengthening of the dry seasons) was reported to be a trigger for 

Mabinju community members to become more creative and resourceful in their rainwater collection and 

storage practices. Not only did community members begin investing, where financially able, in increasingly 

large rainwater storage tanks (to last them longer into the dry season), but they also began adopting other 

rainwater harvesting techniques including building wells in their homesteads for rainwater collection. To 

counter the risks posed by storing water under stagnant conditions for an extended period, one participant 
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even reported a new strategy of intermittently moving water between storage containers to “disrupt any 

breeding bugs”.  

Many of the organizational stakeholders interviewed shared their observations on a breadth of in-situ 

water harvesting techniques being adopted by LVB communities. Notably, one stakeholder shared the 

results of a region-wide study on community climate adaptation strategies in which it was found that many 

communities are naturally adopting climate-smart agriculture techniques in the face of drought, including 

use of mulching and Zai holes to enhance rainwater absorption for irrigation. Use of traditional weather 

forecasting was also reported by both Mabinju community members and stakeholders as a new method 

for coping with unreliable rainfall and the challenges it presents to decision-making on when to plant. In 

relation to agriculture, though not the main focus of this study, another stakeholder spoke about farmers 

cultivating closer to the lake to access lake water for irrigation—a practice which has unfortunately led to 

further degradation of the buffer zone.  

Another major drought response measure reported by both community members and organizational 

stakeholders was tree planting. In Mabinju, community members were able to identify an array of drought-

resilient tree varieties, including ones which, when planted on their homesteads, they understood would 

“bring” more rain. Still, the cost of purchasing trees, scarcity of land, and fears of trees “competing” with 

crops for soil water and nutrients were all reported as barriers to tree planting. Organizational stakeholders 

describing how tree planting has largely become a government mandated climate adaptation strategy of 

which communities often fail to see the immediate benefit.  

In times of extreme water scarcity, Mabinju community members reported rationing their meagre water 

supplies by either recycling water for multiple uses, using less of it for certain uses, or forgoing certain 

hygiene practices, including handwashing, in attempt to conserve water. Most people reported having to 

take these measures exclusively in the dry season, however, due to the increased pressures of meeting 

daily household water needs at this time. During the dry season, accessing enough water required taking 

several roundtrips to the lake—something unfeasible for mothers of young children, individuals with 

physical illness or disability, or those residing far from the lake, for example. Both Mabinju community 

members and organizational stakeholders discussed the rising trend of streams “drying up”, resulting in 

the need for communities otherwise reliant on these ephemeral water bodies to resort to new water 

sources during the dry season (e.g., bottled water, lake water, tap water).  
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Figure 2 below depicts where the various WASH coping strategies identified in this study fall on a spectrum 

ranging from maladaptation to positive adaptation and resiliency-building.  

Figure 2: Spectrum of WASH Coping Strategies from Maladaptive to Resiliency-Building 
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4.5 Discussion 

4.5.1 Community Knowledge and Adaptation Potential  

This study uncovered a series of adaptation strategies developed and initiated by LVB communities largely 

independent of the inputs, educational and resource supports, and capacity building initiatives of external 

organizations. These findings confirm the previously documented evidence that communities hold the 

knowledge potential and ingenuity needed to independently problem solve in the face of climate-related 

hazards (17-19). With regards to WASH in particular, this study offered unique insights into the awareness 

of one community of how environmental change threatens the safety and accessibility of water resources, 

with implications for health, livelihood, and overall well-being. Indeed, the intimate knowledge of Mabinju 

community members on the specific links between waterborne diseases and practices such as drinking 

polluted water, depositing household waste into the lake, and defecating in the open demonstrates deep 

understanding of how environmental determinants influence health outcomes.  

Other studies from have similarly demonstrated the keen awareness and understanding of communities 

on how their own health is intricately bound up with that of the environment and the ecosystem services 

it provides, with systems of Indigenous knowledge contributing greatly to such insights (17-19). This is 

important because such knowledge and awareness can be an important driver of both climate adaptation 

and collective efforts at environmental restoration, as needed to counter the degradation due to climate 

change. Moreover, the presence of this knowledge suggests that in many locations, civil society 

organizations (CSOs) can afford to redirect efforts and resources away from awareness raising campaigns 

and towards greater focus on building the capacity of communities to act upon existing knowledge—a 

capacity which may be constrained by limitations of resources or technical skills. This is not to suggest that 

WASH programs, for example, should eliminate their often large social and behavior change 

communication components, but rather that assessments of prior community knowledge and perspectives 

should be conducted before determining which, if any, knowledge gaps warrant targeted behavior change 

campaigns. In a setting such as Mabinju, for example, CSOs would be wiser to spend their resources on 

training families in the construction of latrines with low material costs rather than on extensive education 

on the health impacts of open defecation—something which families are well aware of but must ignore 

when latrine reconstruction is financially out of reach.  

With regards to the design of climate adaptation and WASH programs, the creative potential of 

communities can and should be tapped to design interventions which are both helpfully innovative and 

compatible with the sociocultural context. Indeed, it would be a lost opportunity not to integrate innovate 
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community-generated strategies into broader adaptation programs in both WASH and other sectors. This 

has been highlighted by other scholars who have called on WASH practitioners to look for the “positive 

deviants” – individuals or communities who do something differently from the rest and accrue benefits — 

and to pilot the transfer and scale-up of such adaptations within and across communities (20). Many 

community-based adaptation models already adopt an approach of integrating local knowledge into 

intervention planning. In drought-afflicted communities of Maharashtra, for example, CSOs have helped to 

build on traditional methods of rainwater harvesting by supporting wider uptake of proven effective 

techniques like rooftop water channelling, contour bunding, and construction of terrace-margin ridges to 

impound monsoon waters on hillsides (21). At the same time, CSOs have provided technical supports to 

increase the effectiveness of community-developed techniques, such as excavating soil surface clay and silt 

layers which reduce water filtration along terrace margins (21). This embodies a paradigm which is not only 

participatory in the sense of having community members take a lead on implementing climate adaptation 

measures, but also represents a community-driven approach utilizing traditional techniques as a template 

for the design of initiatives which leverage their successes while addressing their limitations. Similar 

initiatives have been documented in flood-friendly aquaculture development in Bangladesh, sand dam 

construction in semi-arid regions of Kenya, and community-led livelihood diversification in Zimbabwe (21). 

As early warning and weather forecasting systems are an important component of climate adaptation, 

particularly in communities like Mabinju which are highly vulnerable to the impacts of climate change on 

rainfed agriculture, incorporation of traditional knowledge, shown to be highly advanced in this domain 

(22,23), could remarkably enhance the robustness of meteorological forecasting models.  

Still, there are widespread shortcomings documented in efforts to incorporate traditional and community-

based knowledge into the design of climate adaptation projects, even in cases where substantive 

community engagement is present at the stage of implementation. In several settings, for example, 

communities have been intimately “engaged” in ecosystem-based adaptation programs through provision 

of economic and livelihood incentives for environmental conservation and restoration activities, however 

in many instances the actual planning and inception of these activities is done by external technical experts 

(24-26). This pattern was reported by organizational stakeholders interviewed in this study as well, 

validating its relevance in the LVB context. Similarly, the top-down governance of natural resource 

management programs continues to be criticized by actors favouring a more community-driven approach 

(27).  
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With regards to WASH programming in particular, many projects are still informed by a relatively static set 

of best practice guidelines which, while “evidence-based,” do not necessarily provide space for strategic 

integration of local knowledge, let alone community adaptation strategies spurred by the WASH impacts 

of climate change or other principles of complex adaptive systems (20,28). As shown by this study and 

others (29-31), not only can such strategies manifest deep innovation, creativity, and ingenuity, but they 

may also be more likely to gain widespread acceptance while making optimal use of limited resources. This 

is based on the fact that individuals would have already had the time to personally experiment with these 

techniques, many of which may have been driven by priorities of optimizing use of minimal resources, as 

required in contexts of poverty. Considering the flaws in existing approaches to estimating costs of 

adaptation, Chaudhury (2012) proposes a novel Participatory Social Return on Investment framework that 

values the bottom-up cost of climate change adaptation (32). This shift in cost-benefit analysis approaches 

is compatible with the needed shift in both WASH and climate adaptation program design towards greater 

integration of community ideas and approaches.  

4.5.2 Poverty, Capacity Restraints, and Maladaptive Coping  

Another important insight which emerged from this study concerns the issue of maladaptation, also 

sometimes called erosive coping. These two terms are often used to refer to strategies which have the 

unintended effect of increasing long-term exposure and sensitivity to climate change impacts, even if 

immediate, short-term relief is achieved (33). In the context of flooding, the term erosive coping has been 

used to describe actions undertaken by households to return to normal life after flood events that have 

long-term negative effects on the household economy and livelihood sustainability (34). It is worth noting 

the potentially detrimental long-term effects of adaptation measures documented in this study (see Figure 

1) such as drinking untreated lake water to save firewood or cutting down trees to procure firewood, 

cultivating closer to the lakeshores, forgoing handwashing and other hygiene activities to save water, and 

practicing open defecation following latrine collapse. The long-term (and short-term) consequences of 

these practices on general well-being and adaptive capacity are multifaceted, and differ by adaptation 

strategy. Still, the maladaptive practices observed all appear to share the feature of being driven largely by 

poverty-related resource and capacity constraints. For example, the choice to drink untreated water is a 

response to the inability to collect sufficient firewood or purchase water treatment tablets. Likewise, water 

rationing by reducing frequency of hygiene practices is also a direct function of extreme water shortages. 

Meanwhile, open defecation, or depositing one’s waste into a shallow hole in one’s farm, becomes the only 

viable option when one’s latrine has collapsed in the rain and there are no funds available to purchase the 
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wood, concrete, and iron sheets with which to construct a new one, or to hire someone to dig a 10-foot-

deep pit. 

Maladaptive and erosive coping practices in response to climate hazards have been documented in other 

communities as well. The sale of livestock as a drought-coping measure, for example, has been widely 

reported across the Sahel and other semi-arid regions of Africa, even if it means permanently losing what 

may be a pastoralist’s only productive asset and livelihood source (35,36). Similar erosive coping measures 

have been seen in the face of flooding, such as after the 2011 floods in Kenya where families not only sold 

property, livestock, and other assets, but also withdrew their children from school for labor, took up 

precarious jobs, or reduced expenditures on drugs and other health needs (34). Similar findings have been 

reported in other flood-vulnerable parts Western Kenya not far from the site of this study, and were not 

surprisingly linked to a lack of financial resources to adopt more positive, long-term resiliency-building 

measures (37). In another study conducted in Kenya, wide disparities were identified between adaptation 

measures that farmers wanted to implement (e.g., drip irrigation, agroforestry) and those which they 

actually could actually employ (e.g., new crop rotations and planting patterns) with the available financial 

resources (38). 

The implications of maladaptation are far-reaching and warrant close attention. Since maladaptive and 

erosive coping strategies have the opposite effect of positive climate adaptation—that is, they reduce 

rather than increase long-term climate resiliency—they can become embedded in the same vicious cycles 

of poverty and vulnerability that drive the disproportionate impacts of climate change on low- and- middle-

income countries. The destructive and self-perpetuating nature of these practices were described at length 

by organizational stakeholders interviewed for this study, who recognized that communities facing extreme 

poverty must often use short-term survival tactics which compromise long-term well-being. As CSOs have 

an important role to play in breaking many of the vicious cycles associated with poverty, this issue should 

not be treated any differently. In practice, this means designing adaptation efforts to address the 

socioeconomic drivers of maladaptation by integrating opportunities for income generation and livelihood 

diversification, as well as building the capacity of community members to adopt measures which don’t 

require extensive resource inputs. Construction of dry toilets with locally available materials, for example, 

has been identified as a feasible sanitation solution in water-scarce urban settings across Haiti (39). 

Similarly, low-resource agro-sanitation systems have been used to promote better handling of agricultural 

waste across Asia and Africa (40). Other less technical but equally effective resiliency building measures 

can be promoted, such as water resource management and community health committees. In a recent 
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study conducted in Zimbabwe, community health clubs were found to improve latrine construction through 

savings, loans, and income-generating activities (41). The results of both this study and others therefore 

support the conclusion that addressing drivers of maladaptation through poverty reduction and community 

training in the implementation of low-cost WASH and other adaptation strategies, can go a long way 

towards breaking the cycle of climate vulnerability. Coupled with findings on potential contributions of 

community knowledge, this further underscores the need for systematic mapping of pre-existing 

adaptation measures, as they relate to WASH or other vulnerability domains, before attempting to devise 

best approaches for supporting communities to build maximal resiliency to climate change.  

Figure 3 below is intended to illustrate the synergistic effects of the proposed approaches to designing 

WASH-related adaptation interventions (i.e. preventing maladaptation while simultaneously integrating 

community knowledge and innovation). This proposed strategy is targeted at CSOs and other implementing 

partners active in this space. 

Figure 3: Proposed Strategy for Maximizing Impact of Climate Adaptative WASH Interventions 

 

4.6 Conclusion 

Given the impacts of climate change on rainfall patterns, we must brace ourselves for significant WASH-

related behavior change in both flood- and drought-prone settings worldwide. Knowing that this behavior 
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change will occur through evolving processes of climate adaptation at the community level, CSOs in both 

WASH and environmental sectors need to modify their interventions to new WASH behavior patterns. This 

will require a better understanding of how communities are adapting to the WASH impacts of climate 

change, as a key input to inform the design of suitable interventions which optimize climate resiliency. This 

study has presented original findings from qualitative research conducted in the LVB, and demonstrated 

that poverty limits adaptation options at the same time as it drives innovation in responding to the WASH 

impacts of flooding and drought. This finding illustrates the potential inherent in communities’ ability to 

adapt, while revealing how the poverty-related factors underlying climate vulnerability can themselves 

drive practices which exacerbate that vulnerability through a negative reinforcing feedback loop. Taken 

together, this highlights the importance of systematically mapping WASH-related climate adaptation 

patterns in a community targeted for intervention, and building on this knowledge to design interventions 

which leverage positive behaviors while facilitating practical alternatives to what may otherwise be 

negative coping measures. Adopting this paradigm can enable CSOs and other actors to become more 

supportive partners to communities in their fight against climate-driven WASH and other threats.  
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Ch. 5: Engaging the Health Sector in Climate-Resilient WASH 

Development    

***Note that this chapter has been prepared as a focused analysis of this sub-theme and is formatted 

according to guidelines for the Journal of Water & Health, which it is targeted for later submission to, under 

the “Short Communications” submission category 

5.1 Abstract 

The impact of climate change on water, sanitation, and hygiene (WASH) has driven an increased focus on 

climate-resilient WASH development. Evidence suggests that adaptation in the WASH sector is underway, 

but that progress is limited in certain domains and that participation of the public health community may 

be lacking. Using the Lake Victoria Basin (LVB) as a climate vulnerability setting on which to base this 

analysis, this study aimed to identify factors which impede full engagement of the health sector in climate-

resilient WASH development. In-depth semi-structured interviews were conducted with 13 WASH sector 

organizational stakeholders across lakeside urban centers in Kenya, Uganda, and Tanzania. Several barriers 

to health sector engagement were identified, including factors related to donor-driven financing and 

priority setting, a relative neglect of climate vulnerabilities associated with sanitation and hygiene, 

ministerial siloes, and broader systems of adaptation governance which militate against health sector 

leadership in climate adaptation. These results suggest room for expansion of interdisciplinary 

collaborations and deepened involvement of the health sector in WASH-related climate adaptation, which 

starts with addressing these and other barriers to full health sector engagement. 

5.2 Introduction 

The impacts of climate change on WASH have become an increasing cause for concern, particularly as they 

threaten to undermine decades of WASH progress in countless climate-vulnerable settings worldwide. Not 

only do extreme weather events cause damage to essential water and sanitation infrastructure, but 

flooding and drought compromise water quality and access, driving water insecurity and undermining the 

capacity of individuals to uphold safe hygiene and sanitation practices (1). It is in this context that the notion 

of climate-resilient WASH planning, also understood as climate adaptation in the WASH sector, has gained 

salience.  

In 2017, UNICEF, in collaboration with the Global Water Partnership, released an updated version of their 

“Strategic Framework for WASH Climate Resilient Development”, together with a series of technical briefs 

and learning modules to support implementation actors in conducting strategic risk assessments, 
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appraising and prioritizing options, and delivering locally-tailored climate-resilient WASH solutions (2). In 

2019, the UN-Water Expert Group on Water and Climate Change followed this initiative with an added call 

for the “integration of climate-resilient water resource management in health, sanitation, and development 

planning” (3). More recently, at the COP26 summit held in Glasgow in November 2021, the notion of 

climate-resilient WASH planning attracted further attention, with a series of related talks led by the 

Stockholm International Water Institute as part of a dedicated Water Pavilion (4).  

However, despite the increased attention being drawn to this area, much of the dialogue has reflected a 

disproportionate focus on the water sector, including broader issues of water resource use and integrated 

watershed management, amongst others (5-7). Consequently, stakeholders from the agriculture, energy, 

infrastructure, and environment sectors have taken a leading role in the planning and piloting of solutions 

to climate-driven impacts on the WASH sector, with the health sector less engaged. This has occurred 

despite the myriad health-specific implications of water insecurity and reduced sanitation access under 

projected climate scenarios (8). To better understand the barriers to engaging the health sector in climate-

resilient WASH development, WASH sector stakeholders across the LVB were consulted on their 

experiences and observations while working in this intersectoral space.  

5.3 Methods 

A total of 13 in-depth semi-structured individual interviews were conducted with both civil society and 

government representatives involved in climate adaptation and WASH planning in the LVB, with all 

representatives based in lakeside urban centers across Kenya, Uganda, and Tanzania. Additional details on 

interviewed subjects are provided in Table 6 below. Interviews were conducted both in-person and 

virtually, by the author, and were recorded and manually transcribed afterwards. The transcripts were then 

inductively coded and thematically analyzed to derive overarching conclusions on major barriers to health 

sector engagement in climate-resilient WASH development in the region. Ethics approval for this project 

was obtained from both the University of Alberta Research Ethics Board (REB-1) and the Maseno University 

Ethics Review Committee.  

Table 8: Characteristics of Organizational Stakeholders Interviewed 

Stakeholders 

Organization (Country) No. of Participants 
(with Sex) 

AMPATH (Kenya) 1 (F) 

FreeKenya Foundation (Kenya) 1 (F) 
Safe Water and Aids Project (Kenya) 2 (1M, 1F) 

Siaya County CDC Office (Kenya) 1 (M) 
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Kombewa County Referral Hospital Infection Prevention and Control Dep. (Kenya) 1 (F) 

Water Mission (Uganda) 1 (F) 

Uganda Ministry of Water and Environment (Uganda) 1 (F) 

Uganda Water and Sanitation Network (Uganda) 1 (F) 

Tanzania Institute of Rural Development Planning (Tanzania) 1 (F) 

Tanzania Water and Sanitation Network (Tanzania) 1 (M) 

Lake Victoria Basin Commission Climate Adaptation Department  
(regional across 5 LVB countries) 

2 (M) 

 

5.4 Results 

Several interconnected barriers to health sector involvement in climate adaptation in the WASH sector 

were identified in this study.  

The first was the role of donors in driving the strategic direction of adaptation financing. When asked about 

common donor-supported climate adaptation projects in the WASH sector, study participants 

overwhelmingly reported upon water projects involving nature-based solutions (e.g., agroforestry, tree 

planting, wetland restoration, river catchment regeneration, etc) or water infrastructure development. Few 

exclusively sanitation- or hygiene-related projects were reported as donor-funded “climate adaptation” 

projects.  

Other comments from interview participants shed light on why a donor preference for water-oriented and 

ecosystem-based adaptation projects may preclude full involvement of health actors in WASH and 

adaptation planning and implementation. Several interviewees explicitly noted that only sanitation and 

hygiene, among the three WASH pillars, are considered to fall under the exclusive auspices of the health 

sector at both national and district planning levels. As such, “WASH” projects which focus primarily on the 

“water” component of WASH tend to give stakeholders in the fields of environment, energy, and 

agriculture, amongst others, a more central role, even if involvement of community health workers or other 

health-related staff is solicited for social and behavior change communication around domestic water use. 

Even for projects exclusively focused on clean water supply, it was only when the supply was targeted for 

healthcare facilities that health stakeholders, as opposed to utility companies, engineers, and 

hydrogeologists, would play a central role in project planning and oversight.  

The issue of responsibility, including budgeting and strategy planning, across WASH development domains 

came up frequently in discussions on ministerial division of labor within government. Many interview 

participants spoke about the relative isolation of different departments all loosely involved in WASH, 

including Ministries of Education, Health, Agriculture, Environment, Infrastructure, Social Development, 
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etc. This isolation was reported to take the form of both separate strategy development and planning and 

separate (sector-specific) budgeting. While interview participants spoke of joint forums where 

representatives from various ministries would meet to discuss their shared investments in WASH, these 

forums were reported to be few and far between, with the majority of WASH planning happening in isolated 

department spaces.  

As stated by one interviewee, not only does a lack of cross-sectoral dialogue limit collaborative WASH 

planning, but it also means that each sector tends to focus on the specific area of WASH related to their 

mandate, whether it be WASH in schools (Ministry of Education), WASH in healthcare facilities (Ministry of 

Health), gender-inclusive WASH (Ministry of Social Development), etc. This makes integrated planning more 

complicated when joint forums are held, as each department has become habituated to a culture of more 

vertical programming. In the case of early warning systems for extreme weather events, for example, one 

interview participant highlighted the selack of integration between meteorological forecasting systems and 

epidemiological data tracking for waterborne disease surveillance—another reflection of the sector-driven 

approach to WASH planning emerging from the findings of this study. 

5.5 Discussion 

This study presents novel findings on some of the interrelated barriers contributing to the relative 

marginalization of the health sector from policy and practice in building climate-resiliency in the WASH 

sector, specifically in the LVB region. The small number of participants and limited geographic scope limit 

conclusions that can be drawn. Nevertheless, they do offer useful insights on what is needed to move 

towards more interdisciplinary collaboration addressing the intersection between climate change and 

WASH.  

The findings of this study that donors tend to set the strategic direction of adaptation financing is not new, 

and is consistent with the structure of the international adaptation finance system. Adaptation finance is 

generally the business of multilateral entities such as the UN Development Programme and the World Bank 

(9). Major funds such as the Least Developed Country Fund, the Special Climate Change Fund, and the 

Adaptation Fund, are administered by bodies which operate largely independently of recipient country 

governments, and have been accused of failing to provide in-country stakeholders sufficient control over 

funding priorities (9). As such, international actors have a large influence over the climate adaptation 

agenda and may direct investments towards preferred target areas. Given the rise in prominence of 

ecosystem-based adaptation on the global adaptation finance agenda, it is not surprising that many 

adaptation-related WASH sector initiatives would fall under this category (10). Such findings have also been 
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reported in other settings, such as Bangladesh, where the main water-related adaptation tasks were found 

to include management of watercourses, protection of riverbanks, and amelioration of waterlogging (11). 

Tree-planting schemes have also proliferated as climate adaptation initiatives worldwide, owing to their 

mitigation co-benefits and the carbon credit investment opportunities they have come to represent (12).  

The finding that sanitation is given less attention in climate adaptation investment planning is also 

consistent with other research. Several authors have noted that sanitation actors have been slow to 

integrate climate concerns into thinking and programming, and that climate-related WASH discussions 

remain predominantly water-focused (5,6). Similarly, the limited progress that has been noted in the 

sanitation sector has been largely technological—as opposed to institutional or legislative (6). Taken 

together, it is conceivable that the role of the health sector would be marginal in this space, considering 

that the one pillar they play a lead role in championing is underfunded, and when funding is allocated for 

it, it is disproportionately targeted at sanitation infrastructure and engineering. The reasons for this general 

underinvestment in sanitation deserve further exploration but may be driven by a perception that 

sanitation systems are generally less directly vulnerable to the impacts of climate change than global water 

systems—something which, despite supportive evidence, does not negate well-documented sanitation 

risks associated with extreme weather events (13). Considering the role that vulnerability assessments play 

in adaptation planning and financing, however, more compelling and tangible evidence on climate-water 

linkages may be sufficient to result in this disproportionate investment scenario (14). More direct climate-

water linkages may also be more conducive to meeting quantitative targets for water, as opposed to 

sanitation-oriented adaptation projects, making them more attractive to investors.  

The culture of vertical siloing between ministries observed in this study raises concerns about multisectoral 

planning for the many domains of climate adaptation (e.g., WASH, food security, livelihood promotion) 

which transcend traditional sectoral boundaries. The published literature suggests, however, that not only 

do more forums for inter-ministry planning and dialogue on climate adaptation need to be created, but 

that more ministries need to be engaged from the outset, including, most notably, the health ministry. In 

a review of climate change adaptation planning in Bangladesh, departments related to public health were 

found to have negligible involvement in the management and use of the adaptation fund under the Annual 

Development Program (11). Interestingly, the Water Development Board leads this fund, but was reported 

to engage primarily with the Local Engineering Department, as well as weith several agencies related to 

food, agriculture, forestry, rural development, and disaster risk management (11). This is another indication 

of the limited direct participation of health stakeholders in the water sector, despite their critical role in 
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WASH promotion. In several countries, including Malawi, Tanzania, and Uganda, climate change working 

groups and steering committees are typically governed under the Ministry of Environment, Natural 

Resource Management, or Economic Planning and Development, amongst others, but seldom assigned 

supervision by the Ministry of Health (15). This likely also contributes towards the general marginalization 

of the health sector from climate-resilient WASH planning, since their role in climate adaptation is limited. 

The findings of both this study and others (16), therefore, support existing calls on the need for more 

integration of climate adaptation and public health. 

5.6 Conclusion 

As climate change threatens WASH systems globally, there is increasing need to mainstream climate 

adaptation into WASH sector development. While progress in this domain has undoubtedly occurred, there 

appear to be shortcomings in the scope and multi-sectoral collaborations which drive it. This study has 

presented new evidence derived from consultation with WASH-sector stakeholders in the LVB on how the 

involvement of the health sector, specifically, has been limited in climate-resilient WASH development, and 

on how factors such as donor-driven financing and priority setting, a relative neglect of sanitation and 

hygiene, ministerial siloes, and broader systems of adaptation governance, contribute towards this state of 

affairs. When combined with findings from the literature, these results suggest that climate adaptation is 

still legislated and operationalized in a sector-specific manner, and that there is a need for greater inter-

sectoral collaboration, so that health and other sectors may play a larger role. In the context of climate-

resilient WASH, a failure to adapt WASH services to climate-related hazards could have important adverse 

consequences with regard to human health The health sector therefore has an important role to play. 

Facilitating more involvement on the part of the health sector starts with addressing the barriers to its full 

inclusion.  
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Ch. 6: Considering Sanitation in Climate-Resilient WASH Development    

***Note that this chapter has been prepared as a focused analysis of this sub-theme and is formatted 

according to guidelines for the Journal of Climate and Development, which it is targeted for later submission 

to, under the “Viewpoints” submission category  

6.1 Abstract  

As climate change threatens to undermine water, sanitation, and hygiene (WASH) progress globally through 

extreme weather events, rising water insecurity, and disruptions to hydrological systems, the need to 

mainstream climate adaptation into the WASH sector is becoming ever-more apparent. Still, progress on 

building climate resiliency in the WASH sector has been limited, particularly in the area of sanitation 

planning. Possible reasons for this are multifold but reflect underlying patterns of sectoral silos, health 

sector marginalization from climate adaptation planning, donor-driven climate financing systems, and 

under-recognition of climate-sanitation linkages, amongst others. Addressing these barriers is important to 

facilitate the restructuring of sanitation systems to be made more resilient against climate change, which 

will become increasingly necessary as climate hazards intensify. First and foremost, this requires more focus 

on the pillar of sanitation within broader climate-resilient WASH development planning. Beyond that, there 

is a need for a broader paradigm change within WASH programming, to direct attention beyond the 

technological components of sanitation systems and towards the institutional environments in which they 

are situated. Through a more holistic approach, engaging actors across diverse disciplines, various levers of 

change can be targeted and sanitation systems can be restructured to be made more robust under future 

climate scenarios, preventing avoidable environmental, health, economic, and social consequences in 

countless climate-vulnerable settings. 

6.2 Introduction  

The impacts of climate change on WASH have become an increasing cause for concern, particularly as they 

threaten to undermine decades of WASH progress in countless climate-vulnerable settings worldwide. 

Considering these impacts, the notion of climate-resilient WASH planning, also understood as climate 

adaptation in the WASH sector, has gained salience. In 2017, UNICEF, in collaboration with the Global Water 

Partnership, released an updated version of their “Strategic Framework for WASH Climate Resilient 

Development”, along with a series of technical briefs and learning modules to support implementation 

actors in conducting strategic risk assessments, appraising and prioritizing options, and delivering locally-

tailored climate-resilient WASH solutions (1). In 2019, the UN-Water Expert Group on Water and Climate 

Change followed this initiative with a call for the “integration of climate-resilient water resource 
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management in health, sanitation, and development planning” (2). Most recently, at the COP26 summit 

held in Glasgow in November 2021, climate-resilient WASH planning attracted further attention, with a 

series of related talks led by the Stockholm International Water Institute as part of a dedicated Water 

Pavilion (3).  

However, despite the increased attention being drawn to this issue, recent talks have reflected a greater 

focus on the broader topics of water resource use, integrated watershed management, and domestic water 

supply, which naturally engage actors across diverse sectors. Conversely, with sanitation promotion 

relegated largely to the health sector, and responsibility for on-site toilet construction and maintenance 

typically devolved to the household level, sanitation has remained a relatively neglected subcomponent in 

the ongoing dialogue on climate-resilient WASH development. This is consistent with the relative dearth of 

published evidence on sanitation in relation to water supply (4). In a research project which we (the 

authors) conducted under the auspices of the University of Alberta School of Public Health, poor integration 

of sanitation with climate adaptation efforts was further brought to light, specifically in the Lake Victoria 

Basin (LVB) context.  

Drawing upon both previously published research and primary data from this research project, this article 

is intended to present the array of sanitation-specific risks associated with climate change, while identifying 

current shortcomings of the WASH sector in incorporating considerations of future climate hazards into 

the design of global and local sanitation solutions. Factors that may be contributing to this phenomenon 

are discussed, and concrete actions are recommended for ensuring that sanitation planning better 

responds to the evolving threats posed by the climate crisis.  

6.3 Impacts of Climate Change on Sanitation  

A mounting body of evidence has shed light on the potential impacts that climate change can have on 

sanitation (5-11). The impacts of climate change may be less than that those posed to the water sector. 

Nevertheless, available evidence suggests that attention to climate change is also warranted in the design 

of sanitation initiatives in climate-vulnerable settings.  

Indeed, collapsing, submerging, and overflowing pit latrines—which serve as the predominant form of rural 

sanitation in many areas in low- and middle-income countries—have become increasingly commonplace in 

flood-vulnerable settings, leading to contamination of local water supplies and increased rates of open 

defecation (5-7). In the LVB in particular, our research has shown that loose soil structures due to a high 

sand content have rendered pit latrines highly vulnerable to collapse during heavy rainfall. The result is that 
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household pit latrines regularly overflow, submerge, or collapse during the rainy season—a problem which 

has become more frequent in recent years. In the qualitative interviews our team conducted with 

community members residing in the lakeside village of Mabinju, more than half of subjects admitted to 

practicing open defecation when their latrine collapses or submerges in the rainy season.  

Besides collapsing pit latrines, other sanitation consequences of climate-driven rainfall extremes have been 

documented. Sewerage and wastewater treatment plants, for example, are designed to manage a certain 

flow of wastewater, with a limited additional reserve capacity to deal with extreme events (8). Thus, 

excessively heavy rainfall can cause back-flooding of raw sewage into homes, while damaging sewer 

infrastructure, resulting in leakage of sewage into the environment (8). Environmental contamination has 

also been reported as a result of the flooding of septic tanks and their corresponding drain fields (8). As 

wastewater treatment plants are also often located in low-lying or coastal areas, they are subject to 

inundation/flooding, storm surge, erosion, and saltwater intrusion due to sea level rise (9). 

Meanwhile, in dry and drought-prone environments, water scarcity may affect sewers, as water flows may 

be reduced, leading to greater deposition of solids and consequent blocking (8). In drying environments, 

the volumes of water required to keep both septic tanks and flush toilets functioning may also be difficult 

to sustain (8). Water shortages can also lead to higher pollution concentrations in wastewater and reduce 

the capacity of receiving waterbodies to dilute discharged wastewater (10). Given the rising number of 

observably interlinking pathways through which climate change impacts sanitation, Kohlitz and Iyer (2021) 

of the Sanitation Learning Hub published the first conceptual framework for understanding these impact 

pathways, and how they are mediated by social and behavioral factors (11). As discussed below, these 

factors warrant deeper consideration when building climate resiliency in the sanitation sector. 

6.4 Neglect of Sanitation in Climate-Resilient WASH Development 

A number of researchers concerned with WASH and climate adaptation have commented on the relative 

neglect of sanitation both in general WASH programming and in climate-resilient WASH initiatives, 

specifically. Dicken et al. (2020) has observed that there are a range of mitigation and adaptation strategies 

available for sanitation and wastewater systems but that opportunities for climate action within sanitation 

service provision have been largely overlooked (12). In their review of nationally determined contributions 

(NDCs), they found few concrete actions proposed related to sanitation, despite widespread 

acknowledgement of water as one of the top five climate-vulnerable sectors across NDCs (12). Additionally, 

in a recent summary published by WaterAid on lessons learned from case studies across four countries on 

integrating sanitation and climate change adaptation, it was noted that “WaterAid’s integration of climate 
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change and sanitation has largely been concentrated at the project level, with its broader consideration at 

the strategic planning and decision-making levels not as evident” (Gordon & Hueso, 2021) (13). This is 

consistent with an analysis of approved project proposals by the Green Climate Fund (GCF) which found 

that out of 99 projects approved, only 7 had a specific sanitation or wastewater element (12). 

Other investigators have noted the paucity of published literature on climate impacts on sanitation, despite 

the potentially significant consequences, and have called for the inclusion of more climate-relevant 

stakeholders in sanitation working groups (14). Another consistent theme noted by scholars is the 

predominant focus on technological improvements in climate risk planning for sanitation, as opposed to a 

broader consideration of the social systems, institutional landscape, and behavioural norms associated with 

sanitation service use and management (11,14). This has generated criticisms of sanitation actors placing 

a disproportionate emphasis on “hardware” adaptation measures in the few cases where climate change 

is given consideration, while neglecting the “software” of services, behaviour change, public awareness, 

and governance, amongst other factors (11,14). 

These views of commentators are supported by findings from interviews we conducted with WASH sector 

stakeholders in the LVB region. Of the few projects that stakeholders discussed which had a climate 

resiliency component, most were focused exclusively on reducing climate impacts on water systems. These 

included projects such as decentralized water pumping systems, solar-powered water treatment 

technologies, tree planting for flood control and groundwater resource retention, and relocation of 

drinking water pumps to sites with more reliable aquifers, amongst others. Other than two interview 

participants who mentioned involvement in the promotion of composting toilets as an alternative to the 

more flood-vulnerable pit latrines, none of the stakeholders interviewed who discussed sanitation projects 

commented on the strategic incorporation of climate risk projections. When asked about flood response 

protocols, one stakeholder from the Tanzania Institute of Rural Development Planning stated that: “The 

only concern will be ‘where will these people live?’ But other effects like where the wastewater produced in 

this household has gone, nobody cares about.” This is consistent with sentiments expressed by other 

stakeholders interviewed, as well as with views expressed by other scholars in the field.  

6.5 Barriers to Mainstreaming Climate Change in Sanitation Planning  

The factors underlying the general neglect of sanitation in climate-resilient WASH development appear to 

be multifold and undoubtedly warrant more comprehensive investigation to inform efforts to promote 

mainstreaming of climate change into sanitation planning. Nevertheless, based on prior published work 

and findings of our inquiry LVB WASH sector stakeholders several conclusions can be drawn. One of the 
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most prominent themes emerging from our stakeholder interviews was that sanitation falls almost 

exclusively under the auspices of the health sector, but climate change planning, including relevant task 

forces and committees, are led by environment and natural resource management departments, with the 

health sector playing only a marginal role, if represented at all. This presents challenges to the development 

of climate-resilient sanitation solutions because the budgetary resources and political incentives for 

sanitation promotion lie with actors under-represented in discussions on climate adaptation. As stated by 

one of the stakeholders interviewed who is involved in a climate change adaptation project led by the LVB 

Commission: “Within the adapting to climate change program, we don’t have much of a component with 

sanitation. The water supply is there, but with sanitation and hygiene, there’s not very much, because we’re 

not directly collaborating with the health workers.” 

Other interview participants commented on how sanitation is considered a “household-level” issue, for in 

most rural areas in the LVB region, there is limited centralized utility management so responsibility for 

sanitation lies almost exclusively with individual families. Without government-led efforts to institutionalize 

and financially support the use of climate-resilient sanitation alternatives, poverty-affected communities 

are often unable to adopt technological solutions needed to, for example, increase the flood durability or 

reduce the contamination risk of household pit latrines in response to heavy rainfall. One interviewed 

stakeholder observed that there is insufficient integration of meteorological data with waterborne disease 

monitoring, and therefore a paucity of direct evidence on the linkages between extreme weather, 

waterborne disease outbreaks, and fecal contamination of water supplies, which would limit the capacity 

of stakeholders to make a compelling investment case for upgrading sanitation technologies to 

accommodate weather extremes. Considering the role that vulnerability assessments play in adaptation 

planning, a shortage of relevant evidence on the linkages between sanitation, weather, and public health 

can greatly affect the risk perceptions which inform decision-making on allocation of limited adaptation 

finances (15). More direct linkages between climate change and other sectors (e.g., water, energy, 

agriculture) may also make related projects easier to frame as “adaptation” than sanitation projects, 

rendering them more eligible for adaptation-marked funding.   

The shortage of published evidence on the impacts of climate change on sanitation has been noted by 

other scholars, and may account for the limited number of sanitation projects approved under the GCF, 

whose board places heavy weight on the robustness of evidence for potential impact (12). Still, it is unclear 

if the scarcity of research evidence on the topic is a cause or a result of the general neglect of sanitation in 

climate-resilient WASH development, and it is likely that the two are mutually reinforcing. The same can be 
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said for financing of sanitation, which received only 3% of total climate-related Official Development 

Assistance in 2017; inadequate finance would naturally limit the development of initiatives in this area and 

under-acknowledgement of the importance of sanitation would limit the budgetary resources allocated to 

it (16). The constraining effect of climate finance has also been discussed in relation to the disproportionate 

focus on the technical aspects of adaptation in the sanitation sector. Dicken et al. (2020) has noted that the 

focus on specific “hard” adaptation measures to upgrade existing sanitation technologies has been 

reinforced by eligibility for climate finance, which has often been limited to these additional infrastructure 

elements (12). This trend may be attributed to the greater measurability of such “hard” components, in 

comparison with the complexity of measuring outputs of “soft” adaptation measures, such as improved 

planning, institutional and regulatory arrangements, capacity building, monitoring, public awareness, or 

behavioural responses (12).  

The Sanitation Learning Hub has also publicized the results of a systematic assessment they conducted on 

barriers to climate action in the rural sanitation sector, drawing on literature and key informant interviews 

with sanitation practitioners (11). Barriers are categorized in relation to: “perception of the climate change 

problem”, “how impacts are understood”, and “appropriate engagement and responses”. In summary, key 

barriers identified included:  

• perceptions of climate change as a slow-developing problem and therefore overlooked by WASH 

actors,  

• the complexity of climate data and risk assessments which discourages engagement of WASH 

practitioners,  

• the intersectoral coordination required for climate adaptation in the WASH sector which 

complicates governance procedures,  

• lack of evidence on linkages between climate change and sanitation,  

• delegation of climate planning to specific government ministries,  

• exclusion of WASH actors from intersectoral working groups, and  

• limited tools and actionable recommendations for responding to climate change within sanitation 

programming (11).  

These findings are compatible with the views of other scholars and the LVB WASH stakeholders we 

interviewed.  

Finally, it has been noted that the division between adaptation and development has limited mainstreaming 

of climate considerations into sanitation planning (12). Indeed, the IPCC Fifth Assessment Report suggests 
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that the most effective actions to reduce vulnerability in the short-term relate to the implementation of 

“basic public health measures such as provision of clean water and sanitation” (17). However, investments 

in essential services are not commonly viewed as adaptation but rather tagged as general development, 

reducing eligibility of such projects to receive climate adaptation funds. This points to the need for broader 

recognition of how general development itself can boost climate resiliency through multiple pathways and 

justifies greater incorporation of development strategies into programming targeted at building adaptive 

capacity against the impacts of climate change. 

6.6 Moving Forward: Developing Sanitation Solutions Which Consider Climate Change  

The relative neglect of sanitation in efforts to plan for and mitigate the impacts of climate change on the 

WASH sector is cause for concern. Considering that external assessments have found that most sanitation 

technologies in use have low to medium resilience against climate change, there is a clear need to adapt 

sanitation systems to ensure their functionality during and after climate change-related extreme weather 

events (18). Without such adaptations, there may be important consequences including avoidable public 

health risks, environmental contamination, and loss of social-ecological resilience in communities already 

disproportionately affected by climate change.  

To date, for climate risk planning, most sanitation actors have focused on engineering aspects. There is a 

growing body of relevant evidence available for improving resilience of sanitation systems in response to 

climatic extremes. Pit latrines, for example, are amenable to adaptation despite their structural 

vulnerability to flood and storm damage (8). Examples of successful measures found to improve latrine 

resiliency against flood hazards (that is, reduce likelihood of collapse, overflow, or fecal contamination) 

include building drains to divert flow away from latrines, siting latrines at higher elevation and away from 

areas of known flood risk, improving structural integrity through use of concrete pit liners and other design 

modifications, using raised/elevated latrines, and constructing smaller pits that require more frequent 

emptying (8,19). Innovative toilet designs such as low-cost, temporary sanitation facilities that can be easily 

moved and re-built following disasters, composting toilets, and urine diversion dehydration toilets have 

also been tested in diverse flood-prone settings, and shown indication of effectiveness (19,20). For many 

of these designs, it has been noted that economic co-benefits can also result from the avoided emptying 

costs and the added value of using human excreta as fertilizer (11,20).  

Septic tanks and sewerage systems can also be made more flood-proof. In the case of septic tanks, several 

design features have been shown to reduce risk of discharge during floods, such as installing sealed covers, 

fitting non-return valves to pipes to prevent back flows, and ensuring that any vents on the sewer are above 
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the expected flood line (19,21). Sewerage systems can be engineered to separate stormwater flow or 

provide additional storage for stormwater during extreme weather events (19,21). In dry environments and 

drought-prone settings, dry and low-flush toilets can provide a feasible alternative to more water-intensive 

alternatives (19). Pit liners can also increase pit stability where dryness causes loss of soil strength (19). 

More resource-efficient wastewater treatment processes which require less dilution, rely on constructed 

wetlands, and allow for wastewater reuse, have also been identified, providing some more viable options 

for drought-prone areas (22,23). Given the impacts of sanitation on water quality, some have suggested 

that national water safety plans include requirements for such climate risk mitigation measures to be 

embedded in sanitation design (19). 

It has become increasingly necessary, however, for climate adaptation efforts in the sanitation sector to 

extend beyond such “hard” engineering adaptation measures. Carrard & Willetts (2017) state that the 

current focus on sanitation technologies and on technological adaptations reflects the WASH sector’s 

general tendency to view technology as a solution to all environmental problems. This must be challenged 

with a perspective which sees sanitation in relation to climate change and the broader social-ecological 

systems in which it is embedded. This starts with undertaking proactive risk assessments and appraising 

and prioritizing more cross-cutting measures for building climate resiliency in sanitation systems, on which 

UNICEF’s WASH Climate Resilient Development Strategic Framework is intended to offer strategic guidance 

(1). “Soft” approaches to climate adaptation in the sanitation sector can involve changing the systems of 

management and governance of sanitation. Decentralization of wastewater treatment and fecal sludge 

management services to the municipal or local level has been proposed as a measure to spread risks across 

the service chain, while opening up the potential for more on-site and localised approaches to separating, 

treating, and reusing excreta and wastewater (25). This, in turn, can generate economic benefits by 

enabling recovery, re-use, and sale of valuable by-products, since energy and nutrients can more easily be 

recovered from separated streams (25). This can build climate resilience by providing financial support to 

the service chain, reducing collection fees at the household level, and increasing demand for upgrades to 

sanitation infrastructure to make it more durable against storm and other hazards (25). In general, 

decentralization also enables more flexibility in testing new approaches and exchanging ideas on piloted 

innovations, facilitating continued adaptation of sanitation systems to evolving climate risks. 

An early study conducted by the World Health Organization found that the resilience of sanitation is not as 

dependent on utility management structures as the resilience of drinking water supply, since most 

sanitation facilities are constructed, operated, and maintained at the household level, with the exception 
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of urban areas where there is heavier reliance on more centralized arrangements (8). This suggests the 

need for more household-level interventions to facilitate adaptation to climate-driven sanitation 

challenges, particularly in rural areas. Social and behaviour change communication, for example, can be 

used to “build climate change literacy” at the local level by both raising awareness of sanitation planners 

about the impacts of climate change, and by boosting the knowledge of local communities on low-cost 

modifications that can be made to latrines, offering better protection under extreme weather scenarios 

(14). UNICEF’s WASH Climate Resilient Development Strategic Framework, for example, calls for “risk-based 

guidance” on sanitation selection, not only for programme designers, but also for households which can be 

made aware of the health and environmental risks of traditional sanitation practices and latrine design 

features that may be less suitable under extreme weather scenarios. As stated by Fleming et al. (2019), 

“this will require going beyond the current Community-Led Total Sanitation policy, including contextualized 

health messaging, behaviour change interventions, and financial assistance to overcome supply chain 

barriers in rural areas” (26). A range of financing options for household-level sanitation support have been 

explored, including cash transfers to help with re-investment and rebuilding, microfinancing for sanitation 

loan distribution, and community savings schemes for latrine reconstruction (19). In emergency contexts, 

which are rising in relevance with the increased frequency of natural disasters, the use of cash transfers to 

support WASH is growing, particularly because they allow for a degree of household choice and are 

relatively easy to administer and monitor (27). Where there is fear that cash may be used for more 

immediate needs such as food, water, and healthcare, targeted voucher schemes have been used, such as 

toilet vouchers that can be exchanged for sanitation goods or services (27). Oxfam-supplied vouchers in 

Haiti, Jordan, and Lebanon have also been successfully used to pay for emptying latrines, among other 

critical WASH services (28).  

 

Finally, more intersectoral coordination can enable the necessary exchange of expertise and the 

collaborative governance needed to facilitate adaptation in the sanitation sector. This can involve the 

creation of interdisciplinary working groups for sanitation planning at local and national levels, with 

representation of health, education, livelihood, agriculture, energy, emergency response, and 

meteorological experts, amongst others. Kohlitz and Iyer (2021) have highlighted the range of sanitation-

livelihood links that can be addressed through partnerships between sanitation stakeholders and 

agriculture or other livelihood specialists (11). Incorporating livelihood promotion into sanitation planning 
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would target root causes of household vulnerability, building broader social-ecological resilience against 

climate threats. 

6.7 Conclusion 

Overall, available evidence suggests that progress is lagging in adapting sanitation systems to promote 

resilience in the face of current and projected climate hazards. This contrasts with the attention given to 

water systems in climate-resilient WASH development planning. There is a need for greater 

acknowledgement of the threats that climate change poses to the sanitation sector. Further, concrete 

action is needed to more robust measures to reduce risk of climate-related weather hazards to sanitation 

systems, in the absence of which we can expect widespread adverse environmental, social, economic, and 

health consequences for local populations already disproportionately affected by such weather extremes. 

Multiple approaches should be taken to enhance climate resiliency in the sanitation sector, and should look 

beyond the conventionally prioritized engineering aspects of sanitation design, wastewater management, 

and sewerage systems. By redirecting focus towards the sociocultural, policy, and institutional 

determinants of sanitation system resiliency, we can target additional levers of change while facilitating 

needed interlinkages between climate adaptation and broader development efforts. This will help in 

preparations for future climate hazards in the sanitation sector while simultaneously advancing the 

objectives of universal access to safe sanitation that have been championed for decades.   
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Ch. 7: Implications of Findings and Recommendations   

7.1 Global and Regional Implications of Findings 

The results of this thesis project offer new insights on how climate change is impacting the LVB, most 

notably in terms of challenges faced in the WASH sector under current and intensifying climate 

vulnerabilities. Yet the findings of this study go beyond the identification and illustration of these 

challenges. Importantly, they offer novel insights on how lakeside communities are adapting WASH 

behaviors and practices in response to climate change, the relative merits and risks of common community-

driven adaptation patterns, and the broader institutional and policy barriers to incorporating climate 

change adaptation into the WASH sector activities at local, national, and regional planning levels across the 

LVB.  

Globally, these findings hold significance in that they elucidate important themes relating to both WASH 

and climate adaptation governance that may be applicable across diverse institutional and geographic 

settings. Additionally, by providing a glimpse into the current barriers to mainstreaming climate adaptation 

into the LVB’s WASH sector, this study sheds light not only on local governance siloes, but also on broader 

global divisions between the various sectors that share an interest in climate change. Most importantly, 

stakeholders worldwide can glean important insights from the findings of this study on how to advance 

climate-resilient WASH sector development more broadly, in terms of engaging and supporting 

communities in local adaptation while institutionalizing best practices across networks of implementing 

actors (e.g. CSOs, private sector players, civil servants, etc).  

These findings have several implications for regional planning across the LVB, as they highlight the overall 

need for further initiative in mainstreaming climate change adaptation into the region’s WASH sector at 

large. Notably, the findings shed needed light on the reality that climate change acts (and will continue to 

act) as a multiplier of ongoing threats to ecosystem services1 in the LVB, compromising the ability of 

residents to achieve sustained health and well-being, alongside food, water, and socioeconomic security. 

As the results of this research show, damage to WASH infrastructures, disruptions to the enabling 

environment for achieving WASH goals, and rising health risks posed by water scarcity, water pollution, and 

 
1 Ecosystem services referred to here include, but are not limited to, health-promotive ecosystem functions like crop production 
(disrupted by drought-driven threats to rainfed agriculture), stream flow regulation (disrupted by drought-driven loss of 
ephemeral streams), and lake level regulation (disrupted by increased sediment deposition triggered, in part, by the impacts of 
flooding on surface runoff) 
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water-related diseases will be among the major manifestations of accelerated environmental devastation 

in the LVB under projected climate scenarios and weather extremes. The inevitability of these trends makes 

climate adaptation in the WASH sector of the LVB and other climate-vulnerable settings an imperative. 

Thus, attention should be paid first and foremost to the shortcomings identified in this study to achieving 

progress on this front, both regionally and globally, with corresponding actions taken to rectify progress 

gaps in the wake of the ongoing climate crisis. 

7.2 Recommendations 

Drawing upon the findings of this study and evidence presented in this report from the growing body of 

literature on climate-resilient WASH, the following recommendations are proposed as mechanisms to 

accelerate action on building needed climate resiliency in the WASH sector, both within the LVB and other 

climate-vulnerable settings, as well as at the international policy level. These recommendations are 

targeted at all stakeholders engaged in climate adaptation and WASH planning (spanning the LVB and 

beyond) across public, private, and civil society domains. Note that this list is meant to be broad, but by no 

means exhaustive. 

• Build climate literacy at the community level through awareness raising on the WASH and other 

risks posed by climate change and the need for reforms to be made to traditional practices to 

mitigate and respond to both current and projected climate hazards; this can be facilitated through 

widespread educational campaigns led by CSOs, district officers, grassroots climate activists, and 

other climate leaders from the communities themselves 

o Similar climate literacy should also be built amongst health and WASH professionals to 

encourage incorporation of climate considerations into sector-wide planning efforts 

• Encourage implementing partners to undertake preliminary mapping exercises of the existing array 

of adaptation strategies being practiced at the community level (as they relate to WASH and other 

climate vulnerabilities), enabling identification of both maladaptive and resiliency-building 

measures; this should then inform the design of programs which leverage community creativity 

and innovation, while addressing root causes of maladaptation (e.g. knowledge, capacity, or 

resource gaps) through strategic provision of resource inputs, creation of income-generating 

opportunities, and training in low-cost adaptation measures  

o Such measures should account for broader social and structural determinants of WASH 

behavior change that go beyond simple knowledge gaps and consider the underlying 

capacity of individuals to act upon their knowledge  
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• Facilitate the formation of community health and water committees to build communities of 

practice while fostering increased dialogue and collaborative problem solving on strategies for 

coping with the WASH impacts of climate change; technical experts can utilize such committees as 

a target platform for training sessions while CSOs can play a role in systematically documenting 

generated ideas and strategies with proven effectiveness, in turn supporting their diffusion and 

replication across other settings facing similar climate-WASH challenges 

• Equip community health workers with the knowledge and capacity to build awareness across 

communities on the impacts of climate change and the associated WASH (and other health) risks, 

while equipping them with resources to distribute which can further support household coping 

against WASH and other climate hazards (e.g., ORS, water treatment tablets, handwashing soap, 

materials for latrine reconstruction and regular pit emptying, flood barriers to place around 

latrines, etc); community health workers can also be equipped to conduct trainings on use of 

climate-adaptive WASH strategies such as building latrines on higher elevation grounds, optimizing 

flood resistance in latrine design,  maximizing rainwater harvesting capacity, use of traditional and 

other natural water treatment techniques, etc.. 

• (Continue to) leverage the potential of nature-based solutions to boost the climate resiliency of 

water systems including but not limited to watershed management, conservation of buffer zones, 

forest landscape and ecological restoration, and rainwater harvesting 

o As advocated by RAIN (1), practices such as rainwater harvesting can be supported through 

broader frameworks enacted at the institutional level which increase the adoption and 

awareness of rainwater harvesting by both public and private actors, promoting safe water 

supply in hospitals, schools, and other public facilities, and encouraging innovation of low-

cost technologies for household use  

• Update local, national, and regional operational frameworks for WASH in emergencies to 

incorporate climate resiliency standards for WASH services in disaster- and flood-vulnerable areas 

while planning for the impacts of extreme weather events on WASH in current camp settings 

• Support stronger integration of meteorological and epidemiological data in early warning systems 

to enable prediction of and proactive planning for climate-related waterborne disease outbreaks 

o Proactive preparations can involve ensuring availability of health facilities, equipment, and 

medicine to assist in early diagnosis and treatment of water-related diseases (2) 
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o Similar strategies to those adopted under the CMAM approach in Kenya (3) can be used to 

build shock-responsiveness in the healthcare system as a complement to stronger early 

warning systems  

• Advocate for the strategic consideration of vulnerable groups in WASH programming (e.g., 

children, pregnant or lactating women, elderly, people with disabilities, people living with 

HIV/AIDS, etc) and incorporate targeted supports to accommodate their needs, with a focus on 

how climate factors intersect with other drivers of WASH vulnerability 

• Incorporate climate resiliency considerations into national water safety plans, including but not 

limited to contingency measures for extreme weather shocks to water systems, sanitation design 

standards which minimize fecal contamination in settings where groundwater levels are currently 

or projected to be heightened due to heavy rainfall, sea-level rise, storm surges, etc, and utility 

management systems which are responsive to extreme weather-related system disturbances  

o Water systems climate resiliency measurement tools can be embedded in regular 

monitoring and evaluation programs, as outlined in national water safety plans (see ref. 4 

for a good example) 

• Support more research and knowledge diffusion on the specific impacts of climate change on 

sanitation to bolster support for increased focus and investments on building climate-resilient 

sanitation systems where the sanitation sector has been otherwise neglected  

o Consider the range of both hard and soft measures discussed in Ch. 6 that have potential 

to build climate resilience in the sanitation sector  

• Champion adaptation measures in the WASH sector which go beyond technological improvements 

and build broader social-ecological resilience through knowledge and capacity building, addressing 

structural determinants of WASH behaviour, and leveraging institutions, polices, and legal tools to 

create an enabling environment for climate risk planning and responsiveness in the WASH sector 

• Advocate for the allocation of more funds towards both WASH and climate adaptation sectors, 

making strategic use of health and other evidence to frame the investment case; this should be 

coupled with efforts to promote a shift away from earmarked budgeting norms and towards pooled 

adaptation financing under which broader WASH and development programs which build climate 

resiliency (through both direct and indirect pathways) can be eligible for funds 

• Engage the health sector in continued monitoring and evaluation of the health impacts of WASH 

system modifications to increase attention to the health dimensions of WASH and optimize the 

health promotion potential of climate-resilient WASH initiatives 
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• Create interdisciplinary coalitions for both climate adaptation and WASH planning and regularly 

convene joint forums for dialogue and strategy planning, with representation from diverse 

ministries and sectors; public, private, and civil society players should all be represented in these 

forums to facilitate new partnerships, recognizing the unique role each group can play 

o Make use of joint forums as a platform for exchanging knowledge on piloted measures that 

have shown success, both at community and institutional planning levels  

o Where possible, advocate for the creation of one climate adaptation budget that is shared 

across ministries who hold a joint stake in WASH and other climate-sensitive sectors 

• Refer regularly to UNICEF’S “Strategic Framework for WASH Climate Resilient Development” (5) to 

inform approaches taken towards assessing risks, and appraising and prioritizing options for 

responding to them  

7.3 Limitations 

While it is suggested that these recommendations be considered by diverse stakeholders including, but not 

limited to, those operating in the LVB, there are nonetheless limitations to this study worth noting. First 

and foremost, the small sample size (and selection of participants from a single lakeside community) limits 

the generalizability of the findings to the LVB at large, considering the geographically and socio-

demographically diverse region it represents. Also worth noting is the fact that the qualitative research 

principles employed in this project inevitably introduce the possibility of researcher bias in the thematic 

analysis and conceptual interpretation of findings, despite efforts to exercise reflexivity throughout. 

Additionally, the cross-cultural scope of this project introduces risks of misinterpretation of the comments 

and sentiments shared by research subjects. This is particularly the case for the majority of Mabinju 

community members whose interviews occurred in Luo. As translation services did not provide a verbatim 

representation of participant responses, meaning may have been lost in translation and additional bias may 

have been introduced through the subjective interpretations of the translator on what was stated in 

interviews and focus groups. While the review of transcripts with independent field assistants was intended 

to address this, residual effects likely remain. Finally, despite the use of data saturation as a benchmark for 

deciding when to stop data collection, some may view the size and diversity of the sample as insufficient 

to yield the broader conclusions drawn in this study, as they relate to the LVB at large and to other settings 

towards whom recommendations are also targeted.  
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