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Background

This report has been carried out by the World Agroforestry Centre (ICRAF) in Nairobi, 
Kenya, in collaboration with the Netherlands based RAIN foundation and the Southern and 
Eastern Africa Rainwater Network (SEARNET). This report is the product of the proposed 
document, “Mapping Interventions and Assessing Financing Mechanisms and Institutional 
Frameworks for Sustainable Promotion of Rainwater Harvesting” which outlines the following 
five questions: What are the traditional and improved (durable) rainwater harvesting practices 
in Kenya? How are these various technologies and approaches geographically distributed in 
Kenya? Which key stakeholders are actively involved in promoting RWH in Kenya? What 
are the contributing factors to viable and sustainable mechanisms for accelerating RWH 
investments in Kenya? What lessons can be extrapolated to other countries in the SSA? 
The primary objective of this project is to act as a tool to assist policy makers, planners, 
practitioners, donors, and stakeholders in future rainwater-harvesting investments in Kenya 
and beyond thereby contributing to Millennium Development goals 1, 3 and 7. Fieldwork for 
this report has also been carried out in collaboration with the EU funded Water Harvesting 
Technologies Revisited (WhaTeR) project, which has sought to revisit and assess several past 
water harvesting project sites in Kenya. 
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Preamble

This report has been prepared by the World Agroforestry Centre (ICRAF) in Nairobi, 
Kenya, in collaboration with the Netherlands based RAIN foundation and the Southern and 
Eastern Africa Rainwater Network (SEARNET). 

The report is a product of the proposed document, “Mapping Interventions and Assessing 
Financing Mechanisms and Institutional Frameworks for Sustainable Promotion of Rainwater 
Harvesting” which outlines the following five questions: What are the traditional and improved 
(durable) rainwater harvesting practices in Kenya? How are these various technologies 
and approaches geographically distributed in Kenya? Which key stakeholders are actively 
involved in promoting RWH in Kenya? What are the contributing factors to viable and 
sustainable mechanisms for accelerating RWH investments in Kenya?, and – What lessons 
can be extrapolated to other countries in the SSA? 

The primary objective of this mission is to act as a tool for assisting policy makers, 
planners, practitioners, donors, and stakeholders to make rational decisions for the future 
rainwater-harvesting investments in Kenya and beyond, thereby contributing to Millennium 
Development goals 1, 3 and 7. 

Fieldwork for this report was conducted in collaboration with the EU funded Water Harvesting 
Technologies Revisited (WhaTeR) project, which has sought to revisit and assess several past 
water harvesting interventions in farmers field and project sites in Kenya.
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Chapter 1

Introduction

Interest in rainwater harvesting (RWH) has rapidly grown in Kenya over the last thirty 
years. Throughout the country, RWH projects have been carried out in an effort to provide 
long-term solutions to water resource problems. For domestic needs, RWH tanks provide 
a quality source of water during the dry seasons when water resources are scarce. For 
agriculture, RWH has the potential to harness the benefits of the rains in order to increase 
crop production when water is a limiting factor to crop growth. For pastoralism, RWH 
can help rehabilitate degraded pasture lands and provide a source of water for livestock 
into the dry-season. For commercial purposes, RWH can be used as a source of irrigation 
water for dry season harvests, or to provide flexibility in timing to sell agricultural products 
when market prices are highest. In turn, these benefits provide the potential to spark 
improvements in health, sanitation, food security, and economic growth, and as a result, 
poverty reduction. RWH projects strengthen individual and community fabric by reducing 
livelihoodinsecuritiesincludingrisks of crop failure, by engaging members of a community 
to be active in addressing their water future, and by providing solutions for communities to 
rise out of poverty. J.D. Priscoli (2004) highlights the importance of water security and water 
management to the growth of a community. “Control of water is control of life. How we 
exercise this control reveals what we value, who we are, and what type of society we seek to 
become. Water management and its civil infrastructure is closely linked to our civic culture. 
Participation is central to such linkages.” 

Rainwater harvesting techniques have been used for millennia for domestic, agricultural, 
pastoral, and commercial water needs. In Kenya, development projects by NGOs, national 
and international organizations, government ministries, and other agencies are increasingly 
looking into rain water harvesting as a decentralized solution to Kenya’s water needs. 
Despite this heightening interest, RWH projects implemented by third-party actors have 
faced many difficulties in the field and a notable amount end up degenerating soon 
after project completion. The issue of long-term sustainability of RWH projects is thus a 
worrisome presence that must be addressed for future implementation and for water resource 
improvements in rural Kenya. This report will attempt to document the current state of 
affairs of RWH in Kenya, bring to light common issues of sustainability that projects face, 
and recommend what is needed for ‘scaling up’. To do this, an overview of Kenya’s water 
problems and water needs will be highlighted in chapter 2.  Some of the most common RWH 
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techniques found in Kenya, including those traditional to specific areas will be described in 
chapter 3.  Common problems found in RWH projects in Kenya and essential components 
to address them, will be introduced in chapter 4. Perceptions of stakeholders with regards to 
the state of affairs of RWH and geographical distribution of stakeholders and organizations in 
Kenya will then be detailed in chapter 5. Recommendations for accelerating investments and 
‘scaling up’ implementation of RWH in Kenya will then be discussed in chapter 6. RWH 
has the potential to satisfy much of Kenya’s water needs, but requires sound strategies and 
appropriate designs for effective implementation.

1.1 Rainwater harvesting

Rainwater harvesting can be defined as the collection, conveyance, and storage of rainwater 
for an intended use. Most often, the intended uses are for biomass production, such as for 
crops, trees, or pasture, or for domestic needs (Malesu et al. 2007). For the purpose of this 
report, we can group RWH techniques into two main categories: roofwater harvesting and 
ground catchment harvesting. Roofwater harvesting is the practice of capturing the rainfall 
from roofs, diverting it through gutters and drains, and storing the water in tanks of various 
sizes for later use. Roofwater harvesting provides a secure, safe, and convenient source of 
water to satisfy domestic needs. Ground catchment harvesting, on the other hand, is the 
capture and storage of rainwater and water runoff either in a pond structure or in the soil 
profile itself.  For in-situ catchment techniques, this entails trapping and holding the rain where 
it falls. For macro-catchment techniques, this entails directing runoff from some external 
catchment area to where it is desired. In dry areas where biomass water requirements are 
higher than available rainfall, macro-catchment RWH can help to satisfy their water needs. 
In semi-arid and arid areas where soils often cannot absorb the heavy downpours, ground 
catchment RWH acts as a tool to increase infiltration and decrease runoff. RWH thus helps 
to improve yield during a normal year, and more importantly, helps to prevent crop failure 
when rains are below seasonal.

1.2 Methodology

The data and information collected in this report has been gathered through a number 
of avenues. Questionnaires, formal and informal interviews, and participant observations 
have been carried out in several districts of Kenya. This information has been analyzed and 
coupled with a literature review of RWH in Kenya. Although technical analysis has been 
conducted, this report is focused more on social aspects of RWH sustainability and the 
state of affairs in Kenya. This report is not intended to be a manual, but as a tool for policy 
makers, planners, practitioners, donors, development organizations, and anyone else with 
an interest in RWH in Kenya. There is a focus on RWH in rural semi-arid and arid areas of 
Kenya in this report, as these populations tend to be the most impoverished, water scarce, 
and neglected of formal infrastructure. These areas thus prove critical for the attainment of 
the Millennium Development Goals in the country. Ideally, this report can help in this effort 
and work to unleash the full potential of RWH in Kenya. 
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Chapter 2

Overview Kenya

2.1 The Country

Kenya is home to an exceptional amount of variation in climate and landscapes, both within 
and between each region. Low plains characterize Kenya’s coastline, which gives rise to a 
series of mountain ridges and plateaus as you move inland. The Great Rift Valley bisects the 
central and western parts of the country with lush highlands and broad arid plains, before 
descending to the shores of Lake Victoria in the west. In general, the country can be split by 
a climatic divide: a tropical climate in the south, west, and south-central regions, and arid 
or semi-arid in the north, northeast, and some parts of the central and east regions.  There 
are two distinct rainy seasons in most of the country: the ‘long rains’ which usually occur 
sometime from March to June and the ‘short rains’ usually occur sometime from October to 
December. The amount of rainfall varies from less than 200mm per year in the arid north to 
over 2000mm per year in the Rift Valley highlands. 

2.2 Water problems

Water resource availability and management are issues of increasing importance in Kenya. 
Although concerted efforts by citizens, organizations, and government bodies have started 
to seriously respond to Kenya’s water needs in recent years, these needs still remain great. 
Water shortages in major cities, as a result of a rapidly increasing population and demand, are 
raising concerns about the future supply of water and awakening a collective conscious and 
debate. In rural areas, there is a growing outcry for alternative water sources to reduce risk of 
crop failure and to satisfy water needs during the dry seasons. In Northern Kenya, drought 
and famine once again harassed the region in 2011, attracting international attention and wide 
spread promulgations for change. The other extreme of water resource problems was seen 
in the latter months of 2011, when heavy rains caused widespread flooding and destruction, 
often in the same famine afflicted areas. In response to these situations, there has been an 
ongoing debate in Kenya as to how to resolve the nation’s water problems. Unfortunately 
this has been a recurring trend over the last few decades. Will Critchley (1991) addresses 
recurrent famines in the Turkana District of Kenya by pleading for long-term soil and water 
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conservation measures over 20 years ago: “Development projects have rarely succeeded in 
Turkana. Often projects have been based on food relief, and have been introduced hurriedly 
without proper planning. When the need for food relief ends, the ‘development’ process 
also stops. “Compare this author’s heed in 1991to the sentiment that was heard following 
the drought of 2011 in the same region. “While emergency aid is needed now, action should 
be taken to find long-term solutions. Solutions that would allow the Turkana to better cope 
with drought. “(Decapua 2011)It is clear that more must be done to avoid hearing the same 
sentiment twenty years from now (See Picture 1).
 

Picture 1: Site of a former RWH project in the Baringo District of Kenya. Remnants of the contour 
bunds can still be seen

Kenya is a water scarce country, defined as having less than 1000m3 per capita of renewable 
freshwater supplies. By 2015 Kenya is projected to have just over 600m3 of water resources 
per person (USAID 2006). This number is expected to further decrease with continued 
population growth (Malesu et al. 2007). To put in relation, the UN defines a water stressed 
nation as having below 1700m3 per capita (UN Online). More than 80% of Kenya is classified 
as arid or semi-arid with large portions unfit for agricultural production. Most farmers in the 
country are reliant on rain as their only source of water for agricultural production, which 
becomes problematic due to the high variability of rainfall. In semi-arid areas, total crop 
failure will occur an average of once every ten years and drastically reduced yields will occur 
two to four times (Fischer et al. 2009). Dry spells in the midst of the rainy season can often 
have just as dire consequences as droughts. Without supplemental irrigation, a two-week dry 
spell could be enough to kill most crops in an otherwise average rainy season. Alternatively, 
even a small decrease in precipitation in arid areas can have serious consequences. This 
vulnerability has dire impacts on the food and economic security of rural Kenyans and 
ensures that populations in these areas face limited socio-economic opportunities.

Further exacerbating water stress in Kenya is the rapid population growth. The population 
of Kenya has multiplied from 5.4 million people in 1948 to over 40 million people today 
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(Republic of Kenya 2010).  This number will continue to rise in the near future with a current 
population growth of 2.6%per year (World Bank 2012). As a result, per capita land and water 
availability has decreased substantially over the last century. In order to satisfy the nation’s 
rapidly increasing food and water demands, increased land and water productivity will be 
needed. Furthermore, more marginal dryland areas will be required to be productive. As a 
result, dry spells and drought will have increasing consequences on the livelihoods and food 
security of rural Kenyans. 

Another factor contributing to increasing water stress has been the continued deforestation 
and land denudation over the last half-century. Kenya’s primary water sources are becoming 
increasingly threatened as a result.  Kenya has five main highland areas that act as natural 
‘water towers’: Mt. Kenya, Aberdares Ranges, Cherangani and Tugen Hills, Mt. Elgon, and 
the Mau Forest Complex. These areas continue to be exposed to damaging anthropogenic 
activities, including the reduction of forest cover from almost 100% cover in the 1920s to what 
was estimated at 1.2% in 2010 (Republic of Kenya 2010). Water supplies originating from 
these areas are affected as a result. Deforestation and degradation also increase the likelihood 
of extreme events such as flooding. 

Changes in climate also threaten the future of Kenya’s water supply. Some climate scenarios 
predict an increase in rainfall in the highland areas of Kenya and decreases in others, but 
greater variability in cycles is expected everywhere (Ngigi 2009). As a result, we could see 
more frequent occurrences of extreme weather events such as flooding and drought. As Ngigi 
(2009) warns, “the challenges of water resources development in SSA will be aggravated by 
ensuing climate change, with serious implications on socio-economic development.”
People living in the harshest and most water scarce areas of Kenya tend to be situated the 
furthest from Nairobi, and tend to require the most infrastructural investments. Centralized 
water supplies are deficient in these areas, and may not be a realistic expectation in the 
near future. Furthermore, private companies often have little interest in these areas as profit 
incentives are low. As a result, it is estimated that about 54% of rural households lack potable 
water, and that most communities rely on springs, rivers, streams, ponds, lakes, or dams to 
fulfill their water needs (Republic of Kenya 2010).Often, this means having to travel great 
distances to reach these water sources. Women and children bear the brunt of this access 
problem, as they are most often the ones assigned the role of collecting water. During the dry 
season, families are often reliant on poorer quality or more distant sources, thus compromising 
the health of households. 

Prior to 2002, the government of Kenya had focused on nationalizing water supply through 
a centralized body and large-scale water projects, including the promotion of the goal of 
universal water supply by the year 2000. However, there was a growing realization that the 
government lacked resources and capacity to attain such goals, and that alternative solutions 
would need to be found. With the introduction of Kenya’s Water Act of 2002, the national 
government provided more freedom and autonomy to allow other government and non-
government bodies to supply water by providing a more conducive environment to facilitate 
a decentralization of water supply. As a result, new water sector institutions have been created, 
and new ideas for water supply have come about. One of the ideas gaining attention with this 
new system has been rainwater harvesting, which may previously have been treated as an 
afterthought or lacked applicable knowledge. With this growing awareness and interest, there 
is increasing possibility for RWH to be incorporated in water supply strategies.
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2.3 Water needs

Although gloomy, the above description of Kenya’s water resource situation does not paint 
the entire picture. Although a ‘water scarce’ country, Kenya is nevertheless home to several 
substantial bodies of fresh water including Lake Victoria, one of the world’s largest freshwater 
lakes, and large swaths of temperate highlands of the Great Rift Valley where rainfall can 
reach above 2000mm per year. Like many countries, though, Kenya’s water resources are 
not evenly distributed throughout the country. Furthermore, the main problem is often not 
how much it rains, but when the rains come. Populations will generally have abundant water 
resources for domestic, agricultural, or pastoral needs during the rainy seasons, but have 
severe deficits when they end. Malesu et al. (2007) frame the challenges, then, as one of 
resource management. This resonates true in Kenya where many water resource problems 
boil down to management or economic in nature. There is a great potential for what RWH 
and improved water resource management can provide to reverse this.

Attention may be needed most in the dryland areas of Kenya. Drylands are very sensitive to 
poor land and water resource management and land degradation can quickly result (Prinz 
and Singh 2000). These areas are often misunderstood for their low perceived contributions 
to the national economy, and poverty levels are often highest here. What is not commonly 
known though, is that drylands of Kenya support about 34% of the population, account 
for more than 80% of the country’s ecotourism interests ,are home to 75% of its wildlife 
population, and are home to a large portion of the country’s livestock population (Barrow 
and Mogaka 2007). Therefore the benefits of implementing RWH projects in these areas are 
quite rewarding to the national economy.

2.4 Water solutions

Water storage capacity remains dreadfully low in most of Kenya. In fact, the country’s per 
capita water supply storage has declined from 11m3 in 1969 to below 4m3 in 2002 (Republic 
of Kenya 2010). The importance of increasing investments to enlarge this storage is reflected 
by the clear correlation of economic development and per capita investment in water storage, 
management, and utilization (Ngigi 2009). However, this should not infer that investments 
solely in large-scale storage projects are needed. Perhaps it should be realized that universal 
delivery of piped household water from a centralized source is not realistic in the near future. 
The high energy requirements alone prove barriers too large for quick implementation (UN 
Habitat 2007).There is an increasing realization that these solutions must be found in more 
decentralized and smaller scales. Rainwater harvesting fits well to this need.

RWH tanks provide a reliable and convenient source of fresh water and reduce reliance on 
unreliable, unsafe, or distant sources. RWH in agriculture can provide a security net against 
crop failure in dry spells or droughts, and increase yields in normal seasons as well. As 
Malesu et al. (2007) point out, when these risks are reduced, farmers have more confidence 
to invest in other farm inputs: 

 Farming is a risky business in climates where evaporation is high and rainfall is 
highly variable both spatially and temporally.  Farmers are more willing and able to 
invest in fertilizers and other crop-management strategies if risks of crop failure due 
to crop-water deficits can be minimized.  Good rainwater management strategies 
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that encourage farmers to invest in productive cropping systems are a sustainable 
approach to realizing the UN Millennium Development Goals that aim to halve the 
number of poor and food-insecure people by 2015.

The provision of a secure water supply in Kenya is necessary for the growth of the country, 
and satisfying this need should be a first step in any development strategy. Some of the 
benefits of RWH can be seen in the positive feedback loop of Figure 1.

Figure 1: Example of a RWH Positive Feedback Loop

2.5 Millennium development goals

In 2010, the UN Human Rights Council declared that safe and clean drinking water is an 
essential human right and that each nation statehas the primary responsibility to ensure 
that the these rights are met (OHCHR 2010). The right to a secure source of water and its 
importance on the development and growth of a community is clear. The right to water is 
necessary for health, sanitation, food and environmental security- essential elements in the 
fight for poverty reduction and economic growth. This is highlighted in the UN Millennium 
Development Goals and three targets in particular:
 

MDG 1- Eradicate Extreme Poverty and Hunger
MDG 3- Promote Gender Equality and Empower Women
MDG 7- Ensure Environmental Sustainability  (UN 2008)
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The interconnecting links between water, sanitation, health, poverty, and food security makes 
water resource management related to the other seven MDGs as well. Malesu et al. (2007) 
highlights the link of water to food security: “unlocking the potential of rainfed farming 
systems in regions subject to frequent dry spells and droughts… [should] be a high priority in 
the achievement of the Millennium Development Goals.”  

  Case Study 1: Baringo District

The Baringo District lowlands have been a particular microcosm for operational 
difficulties and short-lived RWH projects.  The semi-arid lowlands are afflicted 
with harsh climatic conditions, including high temperatures and average annual 
rainfall ranging between 450mm-900mm compared to evapotranspiration rates of  
1650mm-2300mm per year. Risk of  crop failure in this area can range from 25-
75% and poverty levels are high (Odada et al. 2006).  Several ethnic groups reside 
in the area and the predominant livelihoods are mixed between agro-pastoralism, 
pastoralism, and sedentary agriculture. Severe soil erosion and land degradation 
are common in the area resulting from poor land management, deforestation, and 
other land use changes. On communal lands, overgrazing is another contributing 
source of  land degradation. This is fueled by poor land and livestock management, a 
breakdown in traditional grazing systems, and increasing land pressure with growing 
populations.

Many RWH projects have been introduced in this area and faced difficulties. Causes 
for these challenges include a lack of  awareness of  local conditions, utilization of  
inappropriate RWH techniques and technologies, a lack of  participation or sense of  
ownership among stakeholders on the ground, lack of  cultural awareness, lack of  
an appropriate exit strategy, and at times corruption. Large international projects 
with sound technical designs and results during implementation phases have quickly 
disappeared after project completion and exit.  

Despite these failures the potential for RWH in the area is notable, including the 
opportunity to incorporate the upslope temperate highlands into any strategy. 
The Rehabilitation of  Arid Environments Charitable Trust (RAE Trust) has been 
working with RWH technologies in this area since 1982.  Contour earth bunds are 
constructed by RAE for reclamation of  denuded or unproductive lands. RAE Trust 
places an emphasis on income generation of  stakeholders, management training, 
and capacity building in a wide array of  domains. Together with select other groups 
and entrepreneurial individuals, impressive results from RWH can be seen in the 
Baringo area.
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Chapter 3

Rainwater harvesting techniques in Kenya

3.1 Traditional techniques

The struggle for water resource security is not a new issue, nor is the use of rainwater 
harvesting to resolve it. According to J.D. Priscoli (1999), a great wealth of knowledge can be 
found by looking into our water history:

 Looking at the past is essential if we are to actively create water futures.  To the 
degree that humanity’s destiny is so tied to water, we should be looking to our 
water past.

If we were to look at our past, we would see that RWH has been used for over 4000 years 
and in all the great civilizations in history (Worm and Hattum 2006). These techniques are 
well documented in the Middle East, North Africa, and East Asia; however, little information 
is known in Sub-Saharan Africa. According to Critchley (1992) this is starting to change, 
though. The importance of traditional knowledge in small-scale RWH systems and other soil 
and water conservation practices are starting to be recognized for their value;

 After a long history of failed soil and water conservation (SWC) projects, the experts 
have finally conceded that they often don’t know best.  It is now recognized that the 
small-scale farmers of the tropics and sub-tropics have knowledge themselves that 
can be used in the battle against environmental degradation. A new approach to 
SWC programmes is being developed; and one of the key elements is the potential 
of indigenous soil and water conservation systems (ISWC).

Although Sub-Saharan Africa does not have a well-documented history of RWH techniques, 
traditional systems do exist and are often overlooked despite their important contributions. 
Earth bunds have been an important technique traditionally for some agropastoral 
communities in the horn of Africa just as stone bunds and ‘Zai Pits’ have been in Western 
Africa (Critchley 1991b).Traditional RWH practices have been especially important in 
dryland areas, where conserving rainfall has been vital for livelihood and food survival, 
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something that remains pertinent to this day. It is possible to define traditional RWH systems 
similar to how Adams and Watson (2003) define indigenous irrigation systems in Kenya: 
as a system passed down from generation to generation that is “planned, established, and 
organized locally, and without deliberate outside technical or financial assistance.”  

An understanding of traditional techniques in a project area can be very useful for the 
success of a RWH project, and its potential input should not be underestimated. At the 
same time though, as Adams and Watson (2003) point out, we should not blindly assume 
the sustainability of such systems, simply for the fact that they are considered traditional. 
Moreover, the concepts of ‘traditional’ and ‘indigenous’ do not suggest that these systems 
have been constant throughout time and did not change, adapt, or improve with passing 
generations. Adaptation of RWH systems to local situations and needs is common, and 
often this infers that the techniques utilized are better situated to local conditions, climates, 
cultures, and circumstances. Therefore, when implementing a project, traditional techniques 
should be researched and analyzed.

3.2 Common techniques and practices

This list of RWH techniques represents some of the more common traditional and modern 
systems used in Kenya today. This is not an exhaustive list and certainly there are other 
techniques being utilized on smaller scales that are not recognized. Any RWH project should 
first do a detailed analysis of an intended target area to determine what techniques are 
most commonly used, what may be traditional to the area, and also to identify innovative 
individuals who have adapted or created new techniques for their use. 

3.2.1 Roofwater harvesting

Roofwater harvesting involves the collection of rainwater falling on roofs of homes or any other 
structures, which is then diverted through a gutter system to a storage structure. The storage 
structures, which are usually tanks, provide a secure, safe, convenient and reliable source 
of water, which is primarily used to satisfy domestic water needs such as drinking, cooking, 
and basic hygiene. Tanks are most often constructed using stones, bricks, ferro-cement, or 
plastic, and can be constructed above ground, below ground, or some combination of the 
two. The most common tanks are circular in shape, enclosed, and either 5m3 or 10m3in size 
(see Picture 2). 

RWH tanks have been built in Kenya dating back to the early 1900’s, but have only gained 
widespread popularity in the last few decades. In the 1970’s and 1980’s, tanks made out 
of corrugated galvanized iron sheets were promoted. However, most of these tanks were 
quickly abandoned due to leakages resulting from corrosion. Several NGO’s also promoted 
rainwater harvesting ‘jars’ during this time, which utilized sticks and branches for a framework 
and reinforcement to the structure. After a few years, termites had consumed the sticks, and 
most of the jars subsequently fell apart (Nissen-Petersen 2007). 

The first ferro-cement tank in Eastern Africa was built in Kibwezi, Kenya in 1978. Ferro-
cement tanks then began to gain popularity in Kenya in the 1980’s and 1990’s. However, 
many problems were experienced with these initial tanks. As Nissen-Petersen (2007) states, 
“unfortunately, many tanks were constructed by careless builders using poor sand and 
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inadequate curing, which resulted in porous walls that gave way to seepage.” Today, ferro-
cement tanks are the most popular material for construction due to its affordability and 
quality. Successful examples of its implementation are found throughout Kenya. However, 
its proper construction is necessary for its longevity (See Section 4.11). RWH tanks are 
found throughout the country and are starting to gain popularity in urban areas as well as 
rural. Several private companies manufacture plastic tanks in Kenya, including Kentainers, 
Polytanks, and Roto Moulders Limited. 

 
Picture 2: Example of a roofwater harvesting structure whereby rain is collected from two sides of 
the roof and directed through gutters to the ferro-cement tank

3.2.2 Ponds, pans and dams

Rainwater harvesting ponds, pans, and dams are the diversion, collection and storage of 
water from some external catchment area to a natural or constructed basin structure. These 
structures vary in makeup and size, ranging from small manually dug farm ponds to large 
community earth and sand dams (see Picture 3). Minimizing seepage is usually a main 
priority for these structures and can be done by compacting clay soil at the base, or by 
lining it with impermeable material such as plastic pond lining. The use of these structures 
depends on its water storage capacity, but is usually intended for livestock, small-scale 
irrigation, or domestic purposes if needed. These structures are found throughout Kenya 
and are especially important for the survival of livestock in semi-arid and arid areas. Earth 
dams were introduced into Kenya by early colonial settlers, whereas water pans have been 
traditionally used in several areas of Kenya. The hafirs in northeast Kenya are one example 
of this (Malesu et al 2007).



Rainwater harvesting inventory in Kenya

12

Picture 3: An onlooker appreciates the source of water provided by a water pan in the semi-arid 
Baringo lowlands of Kenya

3.2.3 Areas with high water tables

Traditionally, dried riverbeds, riverbanks, and other low-lying areas with high water tables 
have been used as sources of naturally harvested water for crop production. Crops such 
as arrowroot, sweet potatoes, sugarcane and rice have traditionally been grown in these 
areas. This RWH technique, sometimes referred to in Swahili as mashamba ya mbugani, 
implying ‘fields at low points in the landscape’, is very important in providing food security 
to areas of frequent droughts and dry spells (Malesu et al. 2007).An analysis of innovative 
practices among farmers in the Mwingi District of Kenya showed that approximately half of 
all innovations in soil and water management were found along dry riverbeds (Mburu 2000). 
This practice can be found in many semi-arid and arid areas across Kenya.

3.2.4 Fanya juu

Fanya juu is a hill-slope terracing technique that has experienced a large rise in popularity in 
several areas of Kenya. Fanya juu, implying ‘throw it up’ in Swahili, is the process of digging 
ditches and throwing soil upslope to form an embankment. The bank prevents runoff while 
the furrow, which is dug along the contour, retains water. Over time, well-formed and flat 
terraces develop naturally (See Figure 2).The leveling of the terraced land allows water to 
infiltrate and remain in the soil profile as opposed to becoming unproductive runoff. Crops 
with high water requirements, such as bananas, are often grown in the furrows, where water is 
collected and retained. The origins of fanya juu in Kenya are somewhat unknown, although 
it was enforced on a wide scale during colonial rule. Initially, fanya juu was promoted solely 
as a soil conservation technique, and only later began to be accepted as a water conservation 
and harvesting technique. Today it is frequently encouraged in development projects (Jones 
and Tengberg 2000). This technique has garnered much attention and been met with great 
success at the grassroots level, especially in the Machakos and Kitui districts of Kenya. Since 
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the mid-1980s, the Machakos district has seen an average installation of 1000km2 of fanya juu 
terraces each year.  The large majority of hillsides in these regions are now terraced using 
fanya juu (UNEP 1998).

Figure 2: The initial preparation and end result of fanya juu. (above picture: Malesu et al. 2007; 
below picture: Critchley 1991a)

3.2.5 Road or path runoff

One technique of increasing popularity is the capturing of runoff from roads or paths and 
diverting it to a farm, pond, or pastureland (See Figure 3). The road or path acts as a 
catchment and runoff is often diverted through a system of canals to the intended destination. 
This technique is often coupled with stone or earth bunds to prevent soil erosion and water 
runoff. Crops or trees with high water demands can be planted in or beside the canals, which 
retain much of the passing moisture.  This technique is common in Kitui, Machakos, Nakuru, 
Laikipia and Mwingi Districts.
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Figure 3: Road runoff has the potential to concentrate water in a desired location. (Critchley et al 
1994)

3.2.6 Retention ditches

Retention ditches are techniques used to maximize the productivity of runoff water from 
a micro or macro-catchment area through its capture and infiltration in designed trenches. 
This technique encourages water to infiltrate the soil profile and reach crop root zones as 
opposed to diverting water off of the field. At the same time, retention ditches can slow the 
erosive forces of runoff water flowing onto a field from an upslope catchment. Banana trees 
and napier grass are often grown in and along the ditches due to the higher moisture levels 
found there. This technique has been documented in several areas of Kenya, and is most 
commonly found in the central and southern areas of Eastern Kenya.

3.2.7 Stone bunds

Stone bunding is the laying of stone mounds across the contours of a slope to form a semi-
permeable barrier in order to slow runoff and prevent soil erosion (See Figure 4). Stone 
bunds can be seen today in many parts of the country and are an effective form of RWH 
to regenerate denuded lands. Stone bunds represent one of the oldest and most frequently 
seen traditional technique across Africa, however, there has been little research to determine 
how long this technique has been used in Kenya (Critchley 1992).  Maintenance and proper 
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contour alignment of these structures is necessary for effective use. When rocks are widely 
available, stone bunding becomes an effective low-cost and long-lasting technique, with 
labour representing the main input needed. 

Figure 4: Prevention of water and topsoil loss by the stone contour bunds provides more 
opportunity for biomass success.  (Critchley 1991a)

3.2.8 Contour earth ridges

Contour ridges are small earth bunds with a furrow usually on the upper side of the mound 
(See Figure 5).  The furrow, which can be narrow and deep or shallow and long, provides 
a concentrated area for water to be retained. The ridges are used to capture and store 
rainwater falling between each bund or from a larger upslope catchment as well. Cross-ties, 
which are small mounds located on the upslope side and perpendicular to the ridge, can be 
used to further trap water and prevent erosive cross-flows. The distance between ridges or 
ties depends on the local conditions, size of the macro-catchment, and crop choices. Earth 
bunds thus represent a very flexible technique with room for creativity. This technique is 
most often intended for agriculture or pasture land regeneration, but can also be used for 
forestation projects. Contour earth bunds are increasing in popularity among smallholders 
farmers, pastoralists, and NGOs and are found in many areas of Kenya, including in the 
Baringo, Isiolo, and Laikipia Districts. 
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Figure 5: An example of earth bunds with cross-ties and infiltration pits. This system allows for 
much flexibility in design. (Critchley et 1991b)

3.2.9 Trash lines and vegetative strips

Trash lines are another form of contour bund RWH that utilizes the placement of crop 
residue along the contour to form a semi-permeable bund. Residue stalks from sorghum and 
millet, branches from trees, or even piles of weeds can be used (See Figure 6). Often these 
are coupled with soil, stones, or stakes to form more stable structures.  The effect of the trash 
lines can be quite productive depending on the composition and care with which they are 
established (Critchley et al. 1994). If maintained and reinforced, the trash line can even form 
a base for the development of terrace banks, although they are best suited for lands with low 
slopes. Trash lines have been used in Kenya for some time dating back at least to the early 
20th century in some areas, including in the Rift Valley Province and Embu District (Jones 
and Tengberg 2000).

Vegetative Strips are similar to trash lines, but are composed of live strips of vegetation along 
the contour instead of residue stalks. Vegetative strips are also semi-permeable barriers that 
slow runoff, capture sediment, and can lead to the formation of terraces.  Examples of this 
exist in Kenya, including in the Baringo District, although they are not extremely common.
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Figure 6: Trash lines reinforced with stakes for stability. (Critchley et al. 1994)

3.2.10 Zai pits

Zai pits, also known as infiltration pits or planting pits, are a simple and effective form of 
RWH. Zai pits are small holes dug in the ground to capture and retain rainfall (See Figure 7). 
The pits allow little water to escape and therefore enhance rainfall productivity. Trees, crops, 
or grass can be planted in the pits and benefit from the extra moisture retained. Fertilizer, 
compost, or mulch can be added to the pits to increase nutrient levels and water retention. 
The pits can provide the opportunity to grow higher water demanding crops or trees than 
traditionally found in an area, or reduce the risk of crop failure during dry spells. Zai pits 
are often coupled with other RWH techniques for optimal results. Zai pits are a traditional 
technique in several West African countries, however, were only recently introduced in 
Kenya. Nevertheless, they are gaining popularity in Kenya today, especially in dryland areas. 
Variations of Zai pits have been used in several areas of Kenya including the katumani 
pit in Machakos District, the ‘five by nine’ pit in the Kirinyaga, Mbeere, Murang’a and 
Machakos Districts, and the large Tumbukiza pits in the Nyando District of Kenya (Malesu 
et al. 2007).
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Figure 7: Zai pits used for increasing water retention. (Malesu et al. 2007)

3.2.11 Negarims

Negarims, or closed micro-catchments, are diamond shaped catchments enclosed by bunds 
(See Figure 8).  An infiltration pit is usually dug at the lowest end of the negarim in order to 
funnel runoff into the pit.  This technique is used mainly to grow trees or bushes in dry areas 
with moisture deficits.  This system is used in many semi-arid and arid areas of Kenya and is 
often promoted by development NGOs and organizations. Negarims are common in Kitui, 
Thika, and Meru Districts for fruit tree production. They are also often used in the Baringo 
and Turkana districts, as part of food for work programs.

 
Figure 8: Negarims coupled with planting pits for optimal tree production. (Critchley 1991b)
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3.2.12 Semi-Circular and Trapezoidal Bunds

Semi-circular and trapezoidal bunds are earth bunds built in their respective shapes with 
the tips situated along the contours (See Figure 9).  The size and spacing of each structure 
is dependent on crop choice, soil types, climatic conditions, and personal preferences.This 
allows for creativity and innovation in its design. Furrows can be dug in the lowest area to 
maximize water concentration for crop, fodder, tree or shrub production. This technique is 
used mostly in the semi-arid and arid areas of Kenya and is a traditional practice in several 
communities (Malesu et al. 2007). These bunds are often promoted and implemented by 
organizations and agencies in the Turkana region and other arid and semi-arid areas across 
Kenya.

 

Figure 9: Example of trapezoidal bunds capturing runoff from a macro-catchment area. (Critchley 
1991b)

3.2.13 Flood diversion (spate irrigation)

Flood, or spate, diversion is the utilization of seasonal flooding and high flows. Water is 
diverted and distributed onto farms or fields in surrounding areas (See Figure 10). Bunds and 
ditches can be used as canals to divert and direct the floodwaters. Floodwaters often have 
high levels of sedimentation and thus provide a source of soil fertility to the inundated farms 
as well. This technique has been noted in the Baringo and Turkana districts of Kenya for the 
production of grain crops such as sorghum and millet (Malesu et al. 2007).
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Figure 10: Illustration of a spate irrigation scheme. (Critchley 1991b)

3.2.14 T-basins

T-Basins are interconnected basins forming the shape of a T, and are documented in some 
areas of Kenya. Runoff is diverted from footpaths or roads and channeled to the T-basins.  
The water is then collected and retained, and infiltrates into the root zone.  The T-basin system 
has been used traditionally by farmers in Nambale Division of Western Kenya for growing 
bananas, mangoes, and other fruit trees.  This method is also used in Mwingi District.

3.2.15 Integrated systems

RWH techniques are commonly used in combination, and can contribute to increased 
water retention efficiency and productive systems. For example, Zai pits are often combined 
with fanya Juu and used for banana or pawpaw production in drier areas. In semi-arid and 
arid areas, combining different techniques may provide more opportunity for tree, crop, 
or grassland success. Furthermore, RWH ponds or tanks can be combined with ground 
catchment techniques as well. An example would be a RWH pond used as a source of 
supplemental irrigation water for a fanya juu terraced plot. Creativity is important to create 
a RWH combination design suitable to local conditions and circumstances. Picture 4 below 
depicts stone bunds created along the contours and semi-circular soil bunds built in between. 
The project is being implemented on the same site as a former RWH project implemented in 
the 1980s, which utilized the same stone contour bunds. Will the current project learn from 
and improve on the former project or will it face a similar fate? 
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Picture 4: A food-for-work RWH project being implemented with two combined techniques: 
contour stone bunds and semi-circular bunds/lunes created in-between.
 
 
  Case Study 2: The Rotary Club of Nakuru

Several Rotary Clubs in Kenya receive sponsorship from international Rotary groups 
to implement RWH tank projects on the ground.  The Rotary Club of  Nakuru is one 
such group. The Rotary Club of  Nakuru is made up of  many small local groups each 
with up to 30 members. The individual groups, often women-only groups, are capable 
of  receiving funding for tank construction from the parent club by meeting certain 
requirements. Requirements include a cash contribution towards the tank costs plus 
the provision of  local materials needed in construction. Furthermore, the beneficiary 
is required to plant 100 trees on his or her plot. The economic and environmental 
benefits of  the trees are stressed, including as an investment that increases in worth 
as the trees mature.  The groups also utilize a ‘table-banking’ system, similar to 
what the Grameen micro-credit bank of  Bangladesh made popular. Every month, 
each group member makes a monetary deposit in a savings account. The money is 
then pooled together and loaned to interested group members at low rates. Loan 
repayments are also made within the group, which ideally continues to build a capital 
base to then get re-distributed to other group members in a continuous cycle. Table 
banking is represented as the fifth step in the club’s “6 t” system:

Rotary Club of Nakuru ‘6 T’ system
1) Trees- Plant 100 trees on the beneficiary plot in order to harness and 
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 understand the short term economic and ecological benefits and also as a 
long-term investment source

2) Toilet- Mandate for high levels of  sanitation and hygiene practices in the 
household

3) Training- Capacity building of  RWH and other issues such as micro-business 
and household health

4) Tank- Provision of  resources needed for construction
5) Table Banking- Micro-credit loan system set up in each group for capital 

needs
6) Transformations- Recognition of  the effects of  the initiatives

The Rotary system has brought about many benefits, especially in women groups, 
where beneficiaries are often saved the long treks to distant water sources to suffice 
their water needs. To date, over 3100 tanks have been constructed.
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Chapter 4

Sustainability
Sustainability is a concept often used in the international development realm, and one that 
becomes even more common when taking into account sustainable development. Despite 
their common and general use, the definitions of these concepts can be quite vague. For 
the purpose of this report, we can define sustainability as the creation of a system that is 
successfully maintained, whether financially, technically, institutionally, socio-culturally, or 
environmentally, without compromising the needs of future generations. In RWH projects, 
this means the creation of structures and systems that are able to operate independently 
after the project exits. It is clear that this task is not easy and takes commitment at all levels 
between all actors involved. In fact, the root etymology of the word sustainability means ‘to 
hold together with tension’, showing the constant work and attention needed to make such 
a system succeed (Fricker 1998).

Despite the rising level of interest, knowledge, and number of RWH systems being 
implemented with success, there continue to also be a large number of challenges associated 
with RWH projects in Kenya. Many projects, old and new, have faced difficulties in creating 
sustainable mechanisms (Lindqvist 2005, Critchley 1992). Unfortunately, it has been too 
common an occurrence in Kenya to see RWH systems rapidly degenerate and become 
completely dysfunctional after a project has ended. Several areas of Kenya are notorious 
for having a history of short-lived projects (Critchley 1991a, Hogg 1986) (see case study 1). 
Although the overall situation is improving, more must be done to ensure that future projects 
learn from and avoid past mistakes and challenges. With increasing interest and a rising 
number of RWH projects being carried out, there is an increased responsibility to ensure 
projects have sustainable designs.    

A compilation of lessons and essential components of RWH projects is detailed in this section. 
The list is derived from an analysis of successful and failed projects in Kenya, stakeholder 
responses, and relevant literature. Many of the topics are applicable not only for RWH 
projects, but for many other development projects as well. Avoiding common errors and 
learning from past mistakes can help create more sustainable products for the long-term.



Rainwater harvesting inventory in Kenya

24

4.1 Project design and feasibility

A proper and methodical project framework and design may be the most important step in 
a RWH project. It is a good idea to devote a substantial portion of project budget and time 
for this design, planning, and preparation. A dam project, for example, could be rendered 
useless if any financial, institutional, socio-cultural, environmental, or technical problems 
ensue once construction has already begun or been completed. It therefore proves useful to 
devote sufficient attention in design to ensure these problems do not occur. The same idea 
obviously renders useful for smaller RWH projects, where detailed feasibility assessments 
should be carried out before any shovel touches the ground. Part of this assessment should 
entail doing a comprehensive search of past projects implemented in the area. Such a search 
can provide clues about what may work and what must be avoided in a target area (See Picture 
5). Communicating and collaborating with local institutions can provide this information.

Picture 5: Example of a RWH project failing after construction

4.2 Target goals

Another important facet of any RWH project is to define and analyze project goals. Defining 
goals means answering questions such as: what type or types of RWH structures will be 
implemented? What will be the intended use of the harvested water? What are the water 
needs of the community and how will the project address them? Who will benefit from the 
RWH system directly and indirectly? Is the project intended for the poorest populations 
or a different target class? Who will make the management decisions when the structure is 
complete? Will gender issues be addressed? Will the project be implemented at a communal 
or individual level? These are a few examples of questions that should be thoroughly 
addressed.
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When goals are fully expressed, they become easier to analyze and accurately approach. 
For example, a RWH project might have the primary goal of tackling the water needs of 
a community in order to address poverty issues. When analyzing this goal, though, other 
questions should arise, such as what are the root sources of poverty in that community and 
to what extent will the RWH system be able to address them? In arid drought-prone areas, 
for example, RWH development projects and drought-response strategies often focus on 
sedentary rain-fed or irrigated agriculture among pastoralist communities. This may be in 
contrast to a community’s felt needs of satisfying water requirements for livestock, fodder, or 
grassland rehabilitation to reduce the risks and vulnerability of frequent drought. Pastoralism 
itself represents a sustainable and resilient livelihood strategy in semi-arid and arid areas, and 
poverty rates in pastoral areas are often highest within populations not involved in pastoral 
activities (Brown 2008, Little et al. 2006). Therefore, does a RWH project fully understand 
these issues and does it have a strategy to deal with them in order to address the root causes 
of poverty in that community?

Another issue that often creeps up is how projects determine who the beneficiaries will be. 
For example, if a RWH tank project has a goal to build ten tanks, who will determine the 
ten beneficiaries? This question should be properly addressed in order to avoid nepotism or 
corruption in a project.  

Lastly, setting modest and realistic goals are important to maintain trust and commitment 
towards a project. It is unhelpful to attract attention by promising results that are not 
realistically attainable. Doing so can turn people against a project even if moderate gains are 
in fact produced. Instead, it is better to promote reachable goals and also to give warnings of 
possible challenges that may arise.   

4.3 Lifespan stages

It is beneficial to plan beforehand the tentative stages of a project life cycle and to assign an 
appropriate time-span to each one. This may be tricky as a project should avoid being too 
short that it ends before any substantial impact is made, and being too long that it depletes 
resources and generates dependency on the project for operation. 

Often projects today are rushed and do not pay sufficient attention to all necessary stages. 
It is a common occurrence that projects will have successful results during implementation 
but will immediately degenerate as soon as project funding ends. One way to avoid this is 
by having a clear and concise exit strategy (Mati et al. 2008, Nijhof and Shrestha 2010).  A 
project with the goal of continued operation of the RWH system after project completion, 
should consider implementing a strategy for gradual decrease of funding towards the end of 
the project cycle, or to set aside funds for ‘post-project’ phase needs.  

4.4 Political climate

Addressing the political climate of a target area is also important, especially if the organization 
or project is new to that place. Making in-roads and familiarizing a project to all levels of 
government, whether national, district level, or municipal can go a long way and enhance 
input, ownership, and responsibility. In more traditional areas, it is also of great importance 
to recognize traditional political systems, such as elders and chieftaincies. A show of respect 
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for local customs and ways of life can go a long way in determining the fate of a project. It 
is a good idea to have an action plan to deal with different government bodies during each 
phase of the project. Addressing the political realm entails having active communication 
and dialogue with the various governing bodies and stakeholders. It involves being open 
to ideas, suggestions, and collaboration, in order to best address local needs and situations. 
This demonstrates the organization and project’s commitment, builds respect within the 
community, and helps prevent future complications. This may also represent a good 
opportunity to get a feel if corruption is likely to be an issue. 

It is also helpful to do an assessment of the level of civic culture in a community or region. 
For example, a quick assessment of the number of organizations and groups working in water 
related fields could be beneficial. If desired, the incorporation of pre-existing groups into a 
RWH project has been consistently cited as a recommendation for project success versus the 
creation of new groups (Critchley 1991a, Ngigi 2009).Community-based organizations should 
be incorporated but also granted the space to grow independently (Brown 2008). The Rotary 
Club of Nakuru’s RWH tank project is one such example of working with pre-existing 
groups (see case study 2).

4.5 Socio-cultural

An understanding and respect for social and cultural norms is often ignored in RWH projects. 
It is necessary to identify target beneficiary groups and have an understanding and respect for 
their cultures and ways of life in order to best determine what RWH techniques or methods 
are most appropriate. It is also important to identify any differences that may exist between 
groups within a target area. For example, what are the predominant livelihoods and land 
tenure systems in a group or area? How much emphasis does the community place on ‘the 
community’ versus ‘the individual’? If a RWH project is implemented on communal land, 
who will be responsible for maintenance and operation within the community and how will 
the benefits be distributed? If a RWH project is implemented on an individual’s plot, how 
will that individual be chosen, and will there be any adversity from the community as a result 
of any benefits that might accrue? Ideally, these socio-cultural factors should be taken into 
consideration and addressed prior to project execution for smooth operation. According to 
Ngigi (2009) “socio-cultural factors, that include gender norms and aspects are critical since 
they may affect adoption and up-scaling of selected interventions.”

4.6 Gender

Gender aspects should be forefront in any RWH project. Failing to address gender issues 
can compromise the long-term viability of any RWH project. Women are often the main 
actors ensuring water security in rural areas. Likewise, women tend to bear the consequences 
stemming from water resource scarcity and conflicts (Ngigi 2009). Conversely, women tend 
to benefit most from improved water supply. Benefits include minimizing the time needed 
to fetch water, more opportunities for girls to go to school, improved food security, and 
improved water quality contributing to better family health. The inclusion of women in 
management and decision-making positions of a RWH system is then highly encouraged for 
its success (Ngigi 2009, Worm and Hattum 2006). However, sometimes this is discouraged or 
restricted by traditional gender roles. This is an aspect that must be addressed appropriately 
as part of any RWH project. It is important to note, though, that the mere presence of women 
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in a project or management role does not necessarily equate into genuine participation in 
decision-making (Lindqvist 2005, Worm and Hattum 2006). Solutions must be addressed with 
flexibility, creativity, and respect for local customs, and to do this an understanding of gender 
roles within a target community is quite important in project planning and design. Ideally 
RWH projects can empower rural women by reducing time needed to fetch water, increasing 
household food and water security, reducing financial dependence on male members, raising 
the status of women in decision making capacities, raising school attendance rates of girls, 
and by encouraging more active community participation in general. 

4.7 Technical panning

Sound technical analyses in the planning stages can work to avoid many of the problems 
that affect RWH projects. Analyses of potential sites should be one of the first steps taken in 
technical planning. For in-situ and macro-catchment RWH projects, a thorough analysis must 
be carried out to determine slopes, catchment to cultivation areas, climate, and soils. Only 
then can the most appropriate RWH techniques be determined. Furthermore, the machinery 
and tools needed to carry out the project must be appropriate for local conditions (Critchley 
1991a, Ngigi 2009). This includes taking into account the economic, climatic, and cultural 
contexts of the area. For example, introducing tractors in poor rural communities may prove 
problematic for a number of reasons, one of which being a lack of resources or technical 
capacity to repair them once the project ends. Another problem that might be encountered 
is the use of electric pumps for RWH tanks or ponds in rural areas. Although the benefits of 
electric pumps are clear, they would be deemed useless if spare parts or technical knowledge 
are not locally available or affordable, or if electricity is unreliable. It is for these reasons 
that traditional RWH technologies should not be overlooked when designing appropriate 
projects.

4.8 Technical implementation

In addition to scrutinized technical planning, it is also necessary to avoid common technical 
errors when executing a RWH project. As mentioned in the previous section4.7, appropriate 
technologies must be used to avoid unnecessary problems.  In order to determine what 
technologies may be most suitable, it is helpful to look at what techniques are already being 
utilized or are traditional to an area, but also what materials are locally available (Worm 
and Hattum 2006). For example, a project implementing contour bunds should determine 
if rocks are readily available in a project area or if earth bunds or trash lines would be 
better options. For RWH tank construction, use of stone blocks might be a good option for 
construction if they are cheaply available. If labour is a major input required, as it often is in 
RWH projects, then a project must ensure the availability of local labour during the months 
of project implementation. If a large project is being implemented during a harvest period 
in a rural area, for example, labour provisions could prove problematic (Hogg 1986). The 
incorporation of appropriate tools and methods of construction in rural areas, such as those 
already available locally, can be an important determinant for a successful project. 
 
If implementing a RWH technique previously unknown in a certain area, sufficient technical 
training and capacity building is necessary for sustained operations. If there is insufficient 
technical knowledge, including of how to repair and maintain the RWH system, it is self-
evident to say that the system will most probably degenerate with time. For instance in Picture 



Rainwater harvesting inventory in Kenya

28

6, whereas planting pits are supposed to be dug on the lowest end of the negarim in order 
to capture the runoff funneled towards them, this component was not appropriately carried 
out in this project. The likelihood this system will degenerate then, is greatly increased. 
Concerted efforts must be made to have substantial women representation in any technical 
training or capacity building effort.  

Picture 6: Negarims coupled with planting pits being implemented in the Baringo District of Kenya

4.9 Management of ponds and dams

For RWH ponds, pans, and dams, capacity and management training is vital for longevity 
of the structures. First of all, siltation problems, which can occur after only a few years, may 
be the most common cause of failure in RWH pond and dam projects. Potential levels 
of upslope soil erosion should be determined beforehand, and methods to prevent rapid 
siltation, such as silt traps and ‘offstream diversion’, should be addressed in technical designs 
(Lindqvist 2005).Devoting funds for post-project maintenance needs such as de-siltation 
should be contemplated when creating a budget. Sufficient technical training of desiltation 
techniques should also be disseminated in training exercises.
 
Another frequent source of difficulties arises around the tearing of pond lining. When lining 
material is laid out on a pond, sufficient slack is often not provided or accounted for. During 
the dry season, when the sun dries out the pond and surrounding soils, the lining material 
often contracts and rips. This must be taken into account when creating the measurements 
for material needed.
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Allowing livestock access to the pond is another cause of tearing. When the livestock walk 
down to the water level to drink, they often rip the lining material with their feet. Fencing 
is one way to prevent this, as will be discussed in the next section4.10. Lastly, tearing is also 
common from bad extraction methods. It is common to see a bucket and rope method 
whereby a rope is attached to the handle and thrown into the pond to collect water.  When 
the bucket is pulled back to the user, it often drags along the side of the lining, especially 
when the water level is low. As a result, tearing is often seen in one corner of the pond. 
Incorporating capacity training of management issues is thus recommended for the long-
term productivity of a pond system. Often, poor extraction methods are utilized because 
an inappropriate extraction method was first implemented in a RWH project. Again, this 
highlights the importance of appropriate technologies and also of technical capacity training 
in projects. Pond lining is often a high capital investment and must have long-lasting benefits 
for it to be economically viable. Furthermore, poor quality lining can degrade very quickly, 
therefore, the durability of the lining and the right choice of material, including appropriate 
thickness and UV treatment, should be thoroughly researched before its utilization in a 
project (See Picture 7).

Picture 7: Example of degraded RWH pond lining

4.10 Fencing

For most RWH systems, the importance of fencing must be stressed. For ponds, pans, and 
dams, fencing works to prevent soil erosion, prevent contamination of the water source 
by livestock and other animals, protect pond lining from tearing by animals, preserve any 
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vegetation surrounding the pond, prevent any unauthorized access, and avert possible 
drowning accidents. There are many fencing options used throughout Kenya, including live 
fences, ‘dead’ fences, or electrical fencing, and local knowledge and resources should be 
examined to determine the most appropriate choice (See Picture 8).

Picture 8: Cactus being utilized as a live fence in the Baringo Lowlands of Kenya

For in-situ and macro-catchment RWH systems, fencing also plays a crucial role for long-
term operation. Fencing off a project area restricts livestock and human access, thereby 
helping vegetation to grow unimpeded, soil health to improve, and land to regenerate. If 
a project is focusing on RWH for communal grazing lands, problems may ensue if fencing 
is discouraged and there are no suitable management strategies in place. It has been seen 
that after successful land rehabilitation, a project will exit and overgrazing will quickly 
degenerate the plot back to its original state. Root sources of ‘overgrazing’ issues include 
poor resource management, breakdown of traditional grazing systems, increasing populations, 
and increasing land pressure. Possible solutions might be to focus on ‘private’ plots or to 
encourage a grazing management plan. The Rehabilitation of Arid Environments Charitable 
Trust, successfully uses solar-charged electric fencing for its work on rehabilitation of grazing 
lands in the Baringo District and surrounding areas of Kenya (see case study 1).

4.11 Roofwater harvesting

For roofwater harvesting, several technical provisions must be ensured for longevity of the 
system. In tank construction, it is important to utilize known and competent artisans since 
many problems can come about from shoddy construction work, which unfortunately is 
often encountered. Problems often come about by poor cement concentrations in an effort to 
save money, lack of curing time to speed up the process, or simply poor knowledge of proper 
tank construction methods. A solution to this would be the standardization or certification of 
RWH tank construction (see section 6.2).  
 
For tank management and maintenance, several practices are stressed.  Utilization of a ‘first-
flush’ system, whereby the first rains of a rainy season are diverted away from the tank, is 



An overview of techniques, sustainability factors, and stakeholders

 31

absolutely vital to maintain the quality of the tank water and health of the users (Thomas 
and Martinson 2007). In Kenya this diversion, when practiced, is mostly done manually 
and proper training and capacity building is necessary to emphasize this point. If necessary, 
knowledge dissemination of other water treatment practices would be useful. Tanks should 
be thoroughly cleaned at least yearly, and all filters should be cleaned regularly as well. 
Lastly, technical training such as how to repair small leaks would be useful for long-lasting 
tanks. Idle tanks are often encountered in rural Kenya, either as a result of poor craftsmanship 
or due to age. For irreparable leaks, perhaps inserting a plastic lining in the tank could allow 
otherwise useless tanks to be productive (See Picture 9).

 
Picture 9: Example of an idle RWH tank. Perhaps plastic lining could be utilized to return the tank 
to productivity

4.12 Financial

Financial factors in a RWH project are another common problem area. Suitable financial 
mechanisms are often tricky to determine and can result in many challenges. First of all, 
a project must assess what type of incentives or cost-sharing, if any, will be utilized. It is 
commonly believed that cost-sharing mechanisms instill ownership and responsibility in a 
project and thus longer lasting effects (Critchley 1991a). However, this is not always possible 
when implementing projects among poorer populations, and so determining the best level 
of cost-sharing or incentive base is an important determinant that must be analyzed. Too 
little incentive might prove adoption unaffordable and impossible, while too much incentive 
might create reliance on project funds for continued operation. Likewise, it is important to 
determine beforehand how any profits might be shared or distributed.
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In order to assess the viability of a project, it is first important to do a benefit-cost analysis for 
the system chosen. What are the costs of implementation versus the economic benefits that 
can be accrued? What is the payback time, if any, where income from a system will exceed 
the initial costs of implementation? These questions can be used to determine the efficiency 
of each dollar invested. However, it is essential to first determine what the main goals of a 
project are and who the system is targeted to benefit. For projects directed at the poorest 
populations, benefits must also be seen in non-economic terms. RWH projects focused on 
the poorest populations will likely have worse economic benefit-cost compared to higher 
income groups who are able to contribute more initial capital and are more likely to utilize 
the RWH for income generating activities. For the poorest populations, a RWH system will 
most likely be utilized first to satisfy their basic food and water needs. Thus, benefits must 
be measured in terms of improvements to health, social circumstances, workloads of women 
and children, as well as to more indirect economic benefits such as time saved from trekking 
to water sources and improved school attendance.  

If loans are offered as part of a project design, determining what kind of loans are most 
appropriate and what interest rates can be offered, is central to a project’s success and future 
financial independence. Various micro-credit loan systems, such as table banking, can be 
utilized. The type of system chosen should obviously depend on the economic situation 
of the target group. For long-term viability, ideally a portion of income generated from 
a RWH system would be re-invested to maintain, expand, or replace old structures and 
systems. With poorer populations, however, this can’t be expected as income generated will 
probably be directed into more pressing needs such as school fees. Capacity building and 
information dissemination of finance related issues could thus be a pertinent addition to any 
RWH project. Instilling the importance of profit is an important facet in any RWH system for 
long-term viability, self-sufficiency, and poverty reduction. Sparking entrepreneurship and 
innovation from RWH systems can contribute to sustained economic growth and success.
 
Generating a profit in agricultural RWH systems often stems from maximizing rainfall 
productivity. By coupling RWH with other best management practices such as agroforestry, 
evergreen agriculture, supplemental irrigation, or crop rotation, yields and water productivity 
can be maximized. This can also work to reduce vulnerability to dry spells, further helping 
people to uplift themselves from economic poverty traps. Unfortunately, many farm inputs 
such as fertilizer and pesticides have high costs that are unaffordable to smallholders, 
especially when risks of crop failure are so high. By reducing these risks through RWH, 
though, the willingness to invest in other inputs increases. Insurance schemes to hedge the 
risks of potential losses in drought years is another idea that should be explored.  
 
Other profit maximizing practices that can be incorporated into a project are encouragement 
of cash crops, enhancing access to markets, creating links to the private sector, preservation 
techniques of harvested crops, and a greater awareness of commodity price fluctuations and 
best times to sell a product. For RWH tanks, profit creation is somewhat harder since they 
are used primarily for domestic needs.  Nevertheless, directing overflows and ‘soak-aways’ 
towards a kitchen garden is a good technique that can be utilized. Using tank water for other 
commercial activities is also a possibility.
 
In Kenya, the majority of RWH projects are directed towards the poorest populations, 
usually in rural dryland areas. Interestingly, projects targeting higher rainfall areas and 
higher-income groups are often neglected as a result. RWH in more temperate areas, such 
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as the highlands of the Rift Valley, are often ignored due to the misconception that their 
water needs are represented. However, these areas still experience months without rainfall. 
RWH can provide the possibility to cover this dry gap, and provide more opportunities for 
profit inducing activities such as irrigation. Ideally, starting to move RWH projects away from 
relief organizations and towards the private sector should be a goal as populations rise out 
of poverty.

4.13 Monitoring and evaluation

Also important during a project lifespan is detailed monitoring, evaluation, and reporting. 
This is necessary to assess a project’s growth, gauge its impact, determine what needs 
improvement, and to be of greater use to future projects. Will Critchley (1991a) brushes on 
this importance:

 Development Projects in Sub-Saharan Africa whether large or small, are notoriously 
bad at monitoring, evaluation, and adequate reporting. And yet, these processes are 
extremely important. How can we plan for the future if we don’t know what has 
been achieved, and how people have benefited?... Often it is said that techniques 
are extremely beneficial to farmers…but if no measurements are made, how can 
techniques be compared? And how can you tell if the benefits are greater than the 
costs?

The Ministry of Water and Irrigation in Kenya has also stressed the importance of monitoring 
and evaluation in its National Water harvesting and Storage Management Policy(2010). The 
report states that existing monitoring and evaluation instruments must be used in a coordinated 
effort to inform decision makers, stakeholders, and the general public on ‘progress, results, 
and shortcomings of policy implementation’.

Monitoring is also an important factor for technical sustainability. Regular monitoring of 
RWH dams, ponds, tanks, and other structures is key to guaranteeing a long structure life 
span. In general, frequent follow-ups and evaluations, both technical and non-technical, are 
key elements for long-term viability, adaptability, and learning. However, monitoring and 
evaluation is often not a priority in project budgets and is neglected as a result. Projects 
often come and go without a trace, and leave no possibility of future projects to learn and 
improve on them. Devoting sufficient funds and time to these aspects of a project are thus 
recommended.

4.14 Flexibility, creativity, and adaptability

Flexibility, creativity, and adaptability are common themes throughout this report. It is 
commonly seen that projects fail when faced with difficulties and unforeseen circumstances. 
Flexibility in project design increases the ability to respond appropriately and overcome 
these complications. As the situation ‘on the ground’ is often different than what was initially 
envisioned, avoiding stringent designs can be a virtue. Planning and budgeting for unforeseen 
circumstances can help a project run smoothly, overcome any obstacles, and keep the project 
on budget. There is often pressure on agencies to achieve initial ‘targets and objectives’ 
set out, but rarely do projects end with the exact results and appearance as was intended 
(Critchley 1991a).A willingness to allow a project to evolve and adapt is therefore useful.
 



Rainwater harvesting inventory in Kenya

34

Creativity in a project is important to have a design appropriate for local environmental, 
technological, livelihood, cultural, and financial contexts. RWH techniques and ideas that 
work in one area or community may not work in another, and so creativity and flexibility 
are crucial to adapt these ideas to local situations (Critchley 1991a). In general, rainwater 
harvesting provides and even encourages the opportunity to be flexible and creative. RWH 
techniques have been evolved and improved throughout history, and the most successful 
civilizations throughout time have adapted RWH techniques to best suit their needs (Solomon 
2010). Flexibility and creativity in projects are characteristics that encourage innovation at 
the ground level and can spark positive long-term changes. Likewise, the importance of 
the individual innovator must be recognized. Examples of innovations can be found in 
communities throughout Kenya, and they have the potential to spark major changes with 
some support. These innovations should be sought after by RWH projects to highlight useful 
practices and the potential to break subsistence cycles.

 
Picture 10: The difference between rehabilitated grazing land by RWH techniques (background) 
and degraded lands without any action taken (foreground). Work was carried out by RAE Trust in 
Baringo, Kenya

4.15 Multi-disciplinarity

Addressing multi-sectoral and multi-disciplinary aspects in a RWH project is often an 
essential ingredient for a project success. A RWH project attempting to address poverty in 
a community, for example, should attempt to identify other contributing factors in addition 
to water or food needs. Poverty and vulnerability are not only a result of environmental 
constraints, but are a result of many feedbacks in which a specific drought may simply be 
the breaking point. Likewise, solutions must address not only one factor, but must be multi-
faceted (Brown 2008). For example, the link between poverty and health is an important 
factor that must be recognized in any development project. If epidemics such as AIDS or 
malaria are not addressed, a RWH project may achieve very little in reducing poverty. 
Poor health accentuates poverty, which accentuates social and economic inequalities (IDRC 
online). Furthermore, the link between the environment and human health must also be 
recognized. It has been claimed that environmental hazards contribute to 25% of all disease, 
thus creating a link back to the benefits RWH projects can provide to a community (IDRC 
online).  
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Another prominent issue may be that of family planning. If large family sizes and population 
growth are contributing factors to poverty, then this may be a facet incorporated into a 
project. Other issues to address are access to markets, and long-standing ethnic conflicts that 
are seen in some dryland areas of Kenya. Overall, each project area will face their own unique 
circumstances and problems, and it should be a goal of any RWH project to attempt to be 
as holistic as possible to address them. This might entail operating a multi-faceted project 
or collaborating with other institutions already addressing these problems. Since issues of 
poverty are multi-faceted in nature, approaches to address them should be as well with water 
being a central focus. Creating such a project requires vast preparation, consultation, and 
discourse, not only between organizations, but also with stakeholders on the ground.   
 
Also of great value is the incorporation of wider environmental aspects into a RWH project. 
By ignoring good environmental practices, issues of water scarcity will only increase. The 
effects of deforestation, for example, are closely tied to water scarcity issues. Odada et al. 
(2006) make this connection clear in the Baringo area of Kenya:
 

 The benefits being lost as a result of deforestation include the functioning of the forest 
as a moisture reservoir: forests store 100 times more water than grasslands, capture 
air moisture and increase the incidence of rainfall, regulate river flow and prevent 
flooding, reduce the sediment load in river water, and regulate rainfall patterns… 
The undergrowth in natural forest cover, and the humus-rich soil, encourage 
groundwater retention and recharge. This feature ensures a regulated stream flow 
throughout the year, compared to deforested catchments with short durations of 
high magnitude flows during the rainy seasons and reduced low flows during the 
dry seasons. This phenomenon leads to faster drying of rivers, as observed in Lake 
Baringo drainage basin.

Issues related to water security are therefore very much linked to environmental protection. 
Environmental issues take on increased importance in dryland areas, where even minor land 
use changes can spark devastating consequences. Land degradation, for example, causes a 
cycle of poverty whereby topsoil is lost, yields are reduced, income and food security are 
threatened, and less investments on the farm are possible to reduce further erosion (Critchley 
1992). Furthermore, land degradation increases vulnerability to drought, increases risk of 
flooding, and can even have effects on local rainfall patterns (Taylor et al. 2002).

As a result, including environmental aspects into a RWH project are very relevant for 
addressing water and food security issues. Incorporating these issues can be done through 
a number of ways. The Rotary Club of Nakuru, for example, has a mandate whereby each 
RWH tank beneficiary must plant 100 trees on their farm as part of being eligible for funding. 
Another strategy could be the funding of educational activities regarding environmental 
awareness in school curriculums. Capacity building of water resource problems and 
management solutions is vital for long-term water security. With complete information, it 
has been seen that people naturally have a tendency to conserve their own water resources 
through improved management (UN Habitat 2007). 
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  Case Study 3: RODI Kenya

The Resource Oriented Development Initiatives (RODI) of  Kenya is an excellent 
example of  an organization with flexibility and active stakeholder collaboration. As a 
result, RODI has been able to adapt itself  based on the pressing needs of  its target 
communities.

RODI was initiated in 1989 as a community based organization with the objective 
of  promoting alternative forms of  agriculture accessible to poor farmers. In 1994 
RODI adopted a prisoner rehabilitation programme where prisoners and ex-prisoners 
were trained in areas of  sustainable agriculture, natural resource management, 
appropriate technologies, HIV/AIDS, and drug and substance abuse issues. The 
goal of  the program has been to equip the target beneficiaries with the skills and 
knowledge necessary for self-reliance, food security, income generation, poverty 
reduction, health education, and substance abuse avoidance, with the hope to 
reintegrate them back to their communities and breaking the cycle of  poverty, crime, 
and re-offence that afflicts them.  A table banking system has been incorporated in 
this project in order to address the capital needs of  the prisoners.

RODI has since expanded with a program specializing in natural resource 
management, water, sanitation, and hygiene issues in schools and communities.  
The project involves building capacity of  schoolteachers, pupils, and community 
members.  It is recognized that students are vital actors for community capacity 
building through peer-to-peer education and by passing information to parents and 
the community at large. Today RODI is currently working with 27 penal institutions, 
25 schools, and over 50 community groups in 5 provinces. Although absent initially, 
RWH was adapted into RODI’s programs in response to the needs and requests of  
target stakeholders.
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Chapter 5

RWH Stakeholders
The wealth of knowledge regarding RWH has multiplied in Kenya over the last three 
decades. The number of individuals, groups, organizations, foreign agencies, specialists, 
private companies, government bodies, consultancy firms, and universities, who have become 
involved in some way with RWH continues to expand. This is reflected in the growing 
list of organizations dealing in some way with RWH as listed in Appendix 3, compared 
to previous assessments. The majority of large national and international organizations in 
Kenya now deal in some way with RWH. Many agencies have created divisions and have 
assigned specialists to deal with RWH and water management issues. Other organizations 
give contracts to consultancy firms and NGOs with specialization of RWH on the ground. 
The Maasai Environmental Development Consortium (MEDEC) in the Kajiado District of 
Kenya is one example of this (see case study 4). 

The Kenya government has also started to demonstrate genuine interest in RWH. In 1999, 
the government made a call for reform to the dire state of water services and water resource 
management. This culminated in the Water Act in 2002, whereby a clear mandate and 
plan for action was laid out. The reform saw the creation of 13 new parastatals in addition 
to 2 already existing under the Ministry of Water and Irrigation (Danida 2010). In 2010 
the ministry released the National Water Harvesting and Storage Management Policy. The 
document, the first of its nature released by the government, outlines what is needed in terms 
of water storage and management and what the way forward should be. The document 
represents a good first step towards incorporating RWH to address Kenya’s water needs at 
the national level, but must be followed up with further action.

Perhaps the most impressive indicator of increasing popularity in Kenya, though, is the number 
of grassroots organizations, groups, and individuals adopting RWH techniques, technologies, 
and ideas independently. There are several reasons for this increase in uptake. First of all, 
projects implemented by agencies, organizations, and ministries over the last thirty years have 
created a wide impact, which in itself creates reverberations in the wider community. When 
projects are successful, independent adoption and replication in the wider communities is 
often encountered. This shows that word of mouth can be an important communication 
channel for knowledge dissemination and wide-scale water resource improvements.
 
Another achievement has been the development of a strong and impressive knowledge 
base over the last thirty years of RWH in Kenya and especially in Nairobi. A number of 
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institutions and organizations, including the Kenya Rainwater Association (KRA), the World 
Agroforestry Centre (ICRAF), ASAL consultants, as well as many independent experts, 
provide a research and knowledge base devoted to improving the food and water needs 
of Kenya through RWH practices. Lastly, a general interest and enthusiasm among most 
Kenyans is perhaps the largest reason for the spreading interest. Most Kenyans understand 
too well the overwhelming need to prolong the benefits of the rains to last through the dry 
season, and are eager to explore RWH opportunities to do so.

Many limitations also exist surrounding aspects of RWH in Kenya, though, and many 
improvements are needed. As a facet of this report, RWH stakeholders in Kenya were 
contacted either in person, by phone, or by email. Stakeholders were consulted to provide 
input on the current state of affairs of RWH in Kenya, suggest what some problem areas 
are, and to provide recommendations for improvements. A list of relevant organizations 
in Kenya has been included in the annex. Interestingly, most comments and problems 
identified were repeated frequently, showing that more collaboration and communication 
could be beneficial to addressing and resolving them. Common responses and observations 
to questions regarding RWH in Kenya have been summarized in Appendix 1.

There is a clear consensus that the current network of RWH stakeholders in Kenya is 
insufficient and needs improvements. Better modes of communication and knowledge 
sharing between stakeholders are desired. In order to achieve this, it is important not to create 
new networks but to build on those already in existence. The Kenya Rainwater Association 
(KRA) and the Southern and Eastern Africa Rainwater Network (SearNet), now the World 
Agroforestry Centre (ICRAF), are two central organizations currently playing a capacity 
and networking role for RWH in Kenya. These two organizations, and especially the KRA, 
are paramount for improvements and strengthening of the network. Several forums also 
exist already in Kenya, including the Water and Environmental Coordination (WESCOOD) 
endeavor, which was set up to coordinate and collaborate Kenyan drought responses; the 
Kenya Water and Sanitation CSO’s Network (KEWASNET), which was set up to enable 
civil society organizations involved in the water and sanitation sector to work in a coordinated 
manner; and several other small community and regional based networks. Collaboration and 
brainstorming is necessary to determine if and how these forums can be consolidated or 
better linked to an improved RWH network.

One facet needed in an improved RWH network is more collaboration between drought relief 
projects and development projects. In Northern Kenya, drought responses often garner large 
amounts of money for short-term aid relief, but lack sufficient long-term sustainable strategies 
resulting in the problem’s recurrence. As Brown (2008) states, relief and development 
activities in arid pastoral regions of Kenya should not be thought of as separate entities, but 
as existing along a continuum:

 Given the nature of the climate in the Horn of Africa and the nature of pastoralism, 
which is adapted to the vagaries of this climate, one should not be surprised that 
drought and flood occur with some regularity in the region. As a result, development 
efforts need to be carried out with an eye to the possibility of disaster in the future, 
and similarly, relief efforts need to bear in mind the impact they may have on future 
development activities. Seeing relief and development activities as part of a continuum 
of interaction with communities in pastoral areas is important for the success of efforts 
to promote the long term sustainability and security of pastoral livelihoods.
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Increasing collaboration and communication between ‘relief’ and ‘development’ water 
harvesting projects in Kenya should be a goal of an improved RWH network.

5.1 Geographical distribution

In order to get a sense of the geographical distribution of RWH in Kenya, three maps 
have been included below. The maps are based on information gathered from a search of 
RWH related stakeholders, both individuals and organizations, in Kenya. Map 1shows the 
distribution of individual stakeholders in Kenya. The map represents the base locations of 
over fifty individual members listed in SearNet and KRA databases. Individual stakeholders 
represent independent experts, consultants, professors, and anyone else not necessarily 
represented in a RWH organization. The geographical distribution shows that individual 
stakeholders are spread throughout the country, giving a good representation of the 
widespread interest in RWH. Nevertheless, the largest percentage of individual stakeholders 
is situated in the Nairobi area, showing the hub of knowledge that exists there. Map 2shows 
the locations of headquarters of forty-nine organizations in Kenya that deal in some way 
with RWH. The large majority of organizations are headquartered in Nairobi, showing that 
the growth of small rural groups into larger organized bodies has not yet occurred. Perhaps 
this is something that should be encouraged in the future. Map 3, meanwhile, represents the 
percentage of organizations carrying out RWH related projects in each county. Although the 
sample size for this map was of only 13 organizations, several interesting observations can be 
made. First of all, a large number of organizations are working in Garissa County. This may 
be a result of ‘relief aid’ flowing into the region following the tragic drought and famine of 
2011. A second observation is that RWH organizations are mainly represented in dryland 
areas of Kenya, with little representation in more temperate highland areas.
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Map 1: Locations of individual stakeholders in KRA and SEARNET Databases (%)
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Map 2: Locations of headquarters of RWH related organizations in Kenya
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Map 3: Number of organizations carrying out RWH related projects by county (%)
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  Case Study 4: MEDEC
 

The Kajiado County of  Kenya has received substantial attention for RWH projects 
over the last decade due to its water needs and proximity to Nairobi. A locally based 
organization known as the Maasai Environmental Development Consortium (MEDEC) 
has implemented RWH projects in the area with collaboration from larger national and 
international organizations such as Ryan’s Well Foundation, CORDAID-Netherlands & 
ELCI, Rotary Clubs and Rotary Foundation, and a UNEP/ICRAF joint project.  

As MEDEC specializes in projects for traditionally pastoral Maasai groups, 
participation and creativity is needed for RWH project success. Today, RWH in the 
area has contributed to an increased standard of  living and increased agricultural 
production in households where little previous agricultural knowledge was known.  

On top of  the 220 RWH tanks built and 20 000 trees planted, MEDEC actively 
promotes a wide range of  initiatives such as use of  kitchen gardens, improved stoves, 
and beehives to the more than 1200 farmers who have benefited to date.

In 2005 and 2006, MEDEC collaborated with the United Nations Environmental 
Program (UNEP) and the Regional Land Management Unit now ICRAF, to carry 
out a RWH project. The project was designed to be holistic in nature, including 
implementation of  vegetable gardens, energy-saving stoves, check dams, tree 
planting, spring protection, table banking, capacity building, management training, 
and institutional support. The project built over 80 tanks, 39 pit latrines, 13 check 
dams, 62 ponds, and planted over 8000 trees. With the help of  MEDEC, many 
improvements can be seen in the Kajiado District today.



Rainwater harvesting inventory in Kenya

44

Chapter 6

Scaling up

There is a great opportunity in Kenya to implement and promote RWH on a large scale and 
share information and lessons to other countries in Sub-Saharan Africa. As Kenya is a water-
scarce and yet rapidly developing nation, there is great pressure to address the water needs of 
the country. This provides a wonderful opportunity to satisfy these needs in a sustainable and 
efficient manner through rainwater harvesting. With continued efforts, Kenya can become 
an example for other African countries to follow. A large number of RWH projects have 
been carried out in Kenya, and provide the opportunity to assess past lessons and create 
strengthened RWH systems. 

The most effective way to promote RWH and accelerate investments, both at the grassroots 
and donor levels, is to consistently demonstrate its potential through successful and sustainable 
projects. Demonstrating this potential will act to bury any skepticism that may exist surrounding 
RWH as a viable and sustainable source of water for domestic needs, livelihoods, and food 
security. The main indicators of a successful project that will draw widespread interest and 
investment, quite simply, will be how rapidly and to what extent yields and income can 
be advanced through a RWH system. Success should first be demonstrated at individual 
watershed levels before being scaled up to regional, national, and then international scales. 
Since we are dealing with water management issues, RWH projects should always try to work 
to address problems and solutions at the catchment or watershed levels even while working 
at a local or farm scales. Several projects and organizations in Kenya are already attempting 
to up-scale RWH projects in arid regions and should be closely followed, including: NALEP, 
World Vision, Red Cross, and the Ministry of State for the Development of Northern Kenya 
and other Arid Lands. 

6.1 Improving the RWH Network

Improving the RWH network in Kenya has been an almost universal suggestion by 
stakeholders, and could accomplish a lot for accelerating investments and ‘scaling up’ RWH 
adoption in the country. Improving on the network can allow for better communication 
and collaboration among stakeholders, both at the large organizational level and grassroots 
level. Promoting successful projects at all levels throughout the country would act to increase 
awareness of these achievements and drive donor and government support. When individuals 
and groups at the grassroots level start demanding support for RWH structures, there will be 
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increased pressure on governments and organizations to act and invest. An improved RWH 
network can act as the arena to facilitate this process and to lobby support. Furthermore, 
enhancing information dissemination to the grassroots level could be a useful improvement 
to the network. The Kenya Rainwater Association (KRA) and Southern and Eastern Africa 
Rainwater Network (SearNet) should continue to represent the hub of this network. 

The SearNet annual conference of 2012 in Nairobi may represent an excellent opportunity 
to kick-start this process. The conference should attempt to bring together as many Kenyan 
stakeholders from all levels as possible to act as an arena for constructive discourse on 
the state of RWH in Kenya. This conference can be an opportune occasion for improving 
communication links and determining the best way forward to address the water needs of 
Kenya. It would also be a beneficial idea to combine such a conference with an annual 
exhibition or trade fair for stakeholders and the general public. Such an event could go 
a long way to exhibiting and promoting benefits, advances, projects, and opportunities of 
RWH in Kenya.

6.2 Standardization

An improved RWH network could also help to facilitate the introduction of a standardization 
or certification process for RWH in Kenya. A standardized framework for various sized 
tanks or ponds is needed in order to cut down on shoddy construction jobs and designs 
being carried out in the country. Training courses coupled with a certification process could 
help to facilitate this and create a network of trusted artisans and foremen. It is the role of 
government bodies, meanwhile, to monitor and enforce regulations and minimum standards. 
Communication and collaboration within a network can act to convey information on trusted 
contractors, organizations, companies, or even materials such as pond lining. Such a system 
can rapidly improve the quality of RWH construction being carried out. With regard to 
catchment RWH systems, it might be a good idea to develop a guideline of what techniques 
and specifications are most appropriate for each region of Kenya, and what projects have 
taken place in that area in the past. Projects could utilize these suggestions to base their 
technical designs and avoid past mistakes. 

6.3 Learn from other countries

Many improvements could come about in Kenya by strengthening ties to RWH networks in 
other developing nations throughout the world. Several countries, including India, China, 
Thailand, and Korea, are at the forefront of innovative research and wide-scale implementation 
of affordable RWH systems in their respective nations. Many of these countries are going 
through similar experiences of addressing water scarcity issues through RWH practices, and 
a great wealth of knowledge can be learned from them. Furthermore, many cultures have 
a rich history of traditional RWH techniques and knowledge that could be explored for 
new ideas. Borrowing lessons can help in many areas, including increasing investments and 
garnering wider attention in Kenya of RWH as an accepted water solution. The Karnataka 
state of India, for example, is implementing one of the largest rainwater harvesting projects 
in the world, where 23683 schools in rural Karnataka will be equipped with RWH tanks 
(Chatterjee 2011). Furthermore, many cities in India have passed laws requiring the inclusion 
of a RWH system in new home constructions (UN Habitat 2007). Strengthening ties and 
sharing experiences with other RWH networks in developing countries such as in India, can 
be an incredibly useful tool for up-scaling RWH in Kenya.
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Chapter 7

Conclusion, recommendations, and 
further research
There is strong evidence to suggest that RWH represents one of the most realistic and viable 
options to help widely satisfy the basic water needs of Kenya. This has been evidenced in areas 
throughout Kenya, and is reflected by the growing number of Kenya-based organizations 
and individuals adopting this intervention. Large success stories have been seen across the 
country, where land and livelihoods have been transformed by RWH interventions. These 
interventions have been implemented using various different forms of RWH and by an 
array of different actors. At the same time though, a substantial number of RWH projects 
implemented by third party organizations have faced difficulties and been less successful 
at what they set out to achieve. Many projects end up degenerating as soon as the funding 
stops or fail even before the project is completed. These hurdles must be overcome in order 
to realize the full potential of RWH in Kenya and to capitalize on the growing popularity 
throughout the country. Several aspects in particular should be addressed to maximize this 
potential of RWH.

The economic viability of a RWH system is one factor that is of utmost importance for the 
future of RWH in Kenya. Even if a RWH system may garner short-term benefits, long-term 
sustainability must be the ultimate goal of the system. Ultimately then, the most important 
success factor of a RWH system will be its financial self-sufficiency and independence from 
external actors and donors. Determining low-cost options through the utilization of market 
and non-market forces is thus critical for the future growth and viability of RWH in Kenya. 
Costs of RWH tanks, for example, tend to be considerably more costly in SSA than in 
other parts of the world (Batchelor et al 2011).This will prove to be a key ingredient to 
address for the future of RWH in Kenya and SSA. One method to resolve this may be 
the use of subsidies of RWH products in order to enhance affordability and encourage 
widespread adoption. This is a facet that requires further research to assess its feasibility and 
potential benefit-cost before any action or lobbying should be devised. Another interesting 
idea gaining appeal is that of insurance schemes for protecting against the risks of drought 
and crop failure (Ngigi 2009). This could be an interesting idea to further research for RWH 
systems and projects, including in the possibility of insurance to protect against unexpected 
maintenance or replacement costs of RWH systems, such as tanks and pond-lining. 
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Another facet that requires further analyses is to determine the efficiency and reliability of 
each RWH practice in each region of Kenya, and especially in the drought-prone northern 
areas. This research should determine the dependability levels at which RWH techniques 
can satisfy water requirements in each region, and asses what combination of measures, if 
any, are needed to provide full water security throughout the year in the most cost-effective 
manner. This should include water supply methods such as dams, as well as water retention 
and conservation methods such as evergreen agriculture and drip irrigation, if possible. 

Another factor necessary for the continued growth of RWH in Kenya, as mentioned 
throughout this report, is the strengthening of the existing RWH network. One aspect that 
should be improved within the network is the bridging of the divide between ‘relief’ and 
‘development’ RWH projects. The creation of better connection and collaboration of this 
divide can make better use and efficiency of investment dollars in rainwater harvesting and 
therefore create wider spreading results. As the number of stakeholders dealing with RWH 
continue to grow, especially at the small-organizational and individual level, more must be 
done to link all stakeholders to the national network and to keep everyone informed and ‘in 
the loop’ on advances and relevant information surrounding RWH in Kenya. Furthermore, 
it would be beneficial to direct greater resources for capacity building and technical training 
on the ground directed towards entrepreneurial individuals and small community-based 
organizations. This could work to advance the self-adoption and overall success of RWH 
practices on the ground. However, as communication is a challenge with many rural groups 
lacking access to internet, creative methods will be necessary for their inclusion. An annual 
gathering of stakeholders is one way to facilitate this, and has been a recommendation of 
this report. An annual stakeholder conference and exhibition can work to bring together 
actors representing various sectors and interests, and spark a discourse on the current state 
of affairs of RWH in Kenya, and on what is needed to improve future action and adoption. 
Government agencies and representatives from the private sector should be especially 
encouraged to participate. The SearNet conference in Nairobi in 2012 represents a good 
opportunity to inaugurate such a forum, and should assign a section of the conference to 
devote to Kenya’s needs and specific circumstances. 

Rising populations and increasing demand for water has ensured that water security will 
continue to remain a pressing concern facing Kenya into the future. These factors will almost 
certainly play a key role in determining the speed in which Kenya will be able to realize its 
goal of becoming a middle-income country by 2030 and for the attainment of the millennium 
development goals. The water problems Kenya possesses are not unique to the country, but 
are exacerbated by the fact that over 80% of the country is classified as semi-arid or arid. This 
can be seen as a constraint and misfortune, or as an opportunity for Kenya to lead the way 
in water resource efficiency, sustainability, and research, for other countries in Sub-Saharan 
Africa to follow. Many changes have come about in the last decade to suggest that Kenya is 
accepting the latter, but this must continue into the future.
 
Some recommendations for action and further research stemming from this report can be 
summarized in the following:

1. Strengthening of the Kenyan RWH network which should include the following:
a. Increased collaboration and communication with community based 

organizations and small groups dealing with RWH in Kenya
b. Encouragement of the private sector and government bodies to become 
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involved in the network
c. Funding the creation of an annual Kenya RWH conference and exhibition 

starting with the 2012 SearNet conference, to bring together all stakeholders 
and provide an arena of discourse

d. Bridging the divide and increasing collaboration between ‘relief’ and 
‘development’ projects dealing with RWH

e. Creating links and partnerships with RWH networks and relevant actors in 
other countries for information sharing and disseminating important lessons

f. Assistance to organizations and individual RWH projects to ensure the 
adherence of the key ingredients listed throughout this report

2. Further research to determine the viability and opportunities of RWH practices at 
the watershed level in each region across Kenya through the use of geo-informatics, 
and what methods may need to be practiced in combination to ensure year-long 
water security 
a. Plans to scale-up successful watershed RWH interventions to regional and 

national scales
b. Assessing the possibility of expanding RWH projects in areas of high rainfall 

3. Further research to determine what market and non-market forces can be utilized 
to drive down prices and ensure better quality RWH products, especially RWH 
tanks and pond lining

4. Further research to determine the viability and best manner to create a standardization 
or certification process to ensure the quality of construction, maintenance, and 
operation of RWH systems

5. Further research to determine the possibility of insurance and hedging schemes to 
protect against crop and RWH structure failure
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Annexes

Appendix 1: Common Stakeholder Responses

What are the most common problems you see holding back RWH in Kenya?
• High capital costs of initiating RWH projects, including capacity building
• Inadequate incentives to initiate RWH programs
• Lack of government budgetary allocation directed towards RWH
• Donor skepticism for funding capital intensive RWH structures versus wells or 

bore holes as well as a lack of awareness of the benefits of RWH at donor level
• Smallholder farmers often lack a capital base to invest in RWH
• Community level institutional bodies are unable to access adequate capital for 

RWH investments
•  Lack of private sector involvement and competition
• A general impression that RWH is only for the rural poor
• Lack of widespread adequate technical capacity including inappropriate structures 

commonly being implemented 
• Need for community and regional plans and strategies to deal with water 

management and conflict prevention
• Corruption and Nepotism

What are some ‘essential ingredients’ for RWH success in Kenya?
• Attention towards financial issues in projects
• Government involvement (i.e. budget, policies)
• Contributions from ground beneficiaries/stakeholders
• Firm commitment from all stakeholders, and appropriate amounts of time devoted 

to project life-cycles
• Communication and active involvement between all stakeholders including local 

ownership and governance at the community level (such as through Water User 
Associations)

• Active monitoring of progress and regular follow-ups
• Adequate and appropriate structures and designs
• Involvement and capacity building measures for local institutions
• Having rapid benefits and demonstration sites to show them
• Marketing and promotion of RWH and associated benefits via different 

communication channels (i.e. radio) 
• More private sector involvement 
• A clear understanding of specific roles from the grassroots to government levels
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What is your desired role for the World Agroforestry Centre (ICRAF) and the Kenya 
Rainwater Association (KRA) with regard to RWH in Kenya?

• To coordinate and facilitate an improved RWH network
• To continue supporting and working closely with community based organizations 

and assisting member organizations in the Kenyan RWH network
• To act as a knowledge forum for research innovation, technical capacity building, 

and information dissemination
• To act as a lobby and pressure group for RWH by influencing policy and leveraging 

funding by lobbying for greater budgetary allocation
• To facilitate projects on the ground
• To create a clearer understanding of the role RWH must play in Kenya

(source: Anonymous Interviews, 2011)
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Date  Activity Who Contacts

14th October,  Visit to Nakuru Rotary Club of Nakuru Rotary Club of Nakuru
2011  Wanyoro RCC
  Giakanjomo Womens group
  Mwathima Womens Group
  Menicai RCC

15th October,  Visit to Nakuru Rotary Clubs of Nakuru Rotary Club of Nakuru
2011  Karol Group
  Mangu RCC
  Moses Gitau 

17th October,  Visit to Kabarnet  Mr. David K.A. Mutai District Environmental
2011 District   and Land Development
 Headquarters   Officer (DELDO), 
 (Baringo County   DAO’s office Baringo
 Headquarters)   Central District
   Tel: 0720 461 502.

  Mr. Chris O. Magoba.  District Agricultural
   Officer (DAO), 
   Baringo Central. 
   Tel: 0722 348 194.

  Mr. Francis Wafula Livestock Production
   Officer, c/o Livestock
   Production Department,
   Baringo District. 
   P.O. Box 410 Kabarnet. 
   Mobile: 0723 301 783. 
   Email:farmfip@gmail.com

17th October,  Visit to The  Murray Roberts, P.O. Box 1051
2011 RAE Trust Executive Director Nakuru, Kenya
  and Dr. Elizabeth email: info©raetrust.org
  Meyerhoff, Social  www.raetrust.org
  Scientist
 
18th October,  Field Visit to RAE Paul Parsalaach, Operations Manager,  
2011 project sites  RAE.

Appendix 2: Site visits
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19th October,  Visit to Marigat Josphat K. Maina DLEO Marigat, 
2011 District   Tel: 0724873623
 Headquarters.  
  Solomon C. Kerieny Email:maina1994kip@yahoo.com
   DAPO Marigat
   Tel: 0712387590
   
  Laban Labatt DCPO Marigat
   Tel: 0722 364449

  Philemon Kemei, DAEO Marigat Division. 
   Tel: 0722 665 10, 0722 605 266
   Email: phikem02@gmail.com

19th October, Visit to KARI, Mr. Timon Moi, KARI Marigat, Director
2011 Marigat  timonmoi@yahoo.com; 
   timonkipkorir@gmail.com
   Tel: 0722839628

19th October,  Visit to KEFRI,  Peter Koech Tel: 0721625191
2011 Marigat  

19th October,  Visit to the field Magrina Ruto, Beneficiary of BPSAAP, 
2011  (Koriema, Sabor)   Kipotanbet site

  Phelimon Chebon, Beneficiary of BPSAAP, 
   Kipotanbet site
   Tel: 0725375546

  Andrew Rumenya Farm; Chief Koriema Location
   Tel: 0725310271

  John Yatich Ass. Chief Koitigion sub-location
   Tel: 0725554719

  Joshua T. Kipkochoi, Chief Ewalel Soi Location
   Tel: 0723494004

  Francis k. Cherop, Leader Kimondis location
   Tel: 0727783126

20th October,  Visit to the field Michael Laktano Maoi
2011 (Maoi, Raboi, Kailel,   Tel: 0729846493
 Logumgum, Loboi)  
  Raymond Chepkuto Farmer and teacher Maoi
   0723430872
 
18th November, Kajaido District MEDEC Maasai.medec@gmail.com
2011  Olikret Group 
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Appendix 3. Organizations with potential relevance to RWH in 
Kenya (Excluding Community Based Organizations)

Action Aid Kenya
Africa 21st century
African Development Bank Group
Alliance for a Green Revolution in Africa
ANEW Africa
Arid Lands Information Network
ASAL Consultants
Cardno Consultants
Care
Catholic Relief Services
Centre for Social Development and Governance
Coast Development Authority
Community Mobilization Against Desertification
Confine Universal
Cordaid
Egerton University
Food for Hungry International
Ford Foundation
Global Water Partnership
Green Belt Movement
Guiding Systems Consult
ICRAF
International Fund for Agricultural Development
International Water Management Institute
Jomo Kenyatta Department of Agriculture
KARI
Kentainers
Kenya Community Development Foundation
Kenya Land Alliance
Kenya Organization of Environmental Education
Kenya Polytechnic
Kenya Rainwater Association
Kenya Water and Sanitation Network
Kenya Water for Health Organization
KEWASNET
Kickstart International
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Kwale Rural Support Programme
Land Use Consultants
Living Water International
LVIA
Maji Na Ufanisi
Mennonite Central Committee
Ministry of Agriculture
Ministry of Water and irrigation
Moi University
NEMA
NEPAD
NETWAS
NETWAS
Organizations
Oxfam
PACT Kenya
Peace and Development Network Trust
PELUM
Plan Kenya
Practical Action Kenya
RAE Trust
Resource Offered Development Initiative (RODI)
RIDEP
Rotary Club of Nakuru
Rural Economic Resource Center
Rural Focus Ltd
Rural Initiatives Development Programme
Ryan’s Well
SACDEP Kenya
Save the Children
Self Help Africa
Syngenta Foundation for Sustainable Dev’t
Tana and Athi River Development Authority
Undugu Society 
United Nations Environment Programm
University of Nairobi
Water and Sanitation for the Urban Poor
Water and Sanitation Program
Water Services Trust Fund
Waternet
World Vision Kenya
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Appendix 4. Stakeholder email questions

1. What would you like to see as the role of the World Agroforestry Centre (ICRAF)/ Kenya 
Rainwater Association (KRA) with regard to Rainwater Harvesting (RWH) in Kenya?:

2. Do you feel there is sufficient networking of RWH related stakeholders in Kenya and 
would you be interested in further collaboration/networking if possible?

3. What Geographical Area does your Organization Cover (i.e. Districts, regions, urban, 
rural, GIS Coordinates if possible)?

4. What problems have you come across when implementing/dealing with RWH projects 
(i.e. technical, socio-cultural, economic, financial mechanisms, institutional)? 

5. What are the ‘essential ingredients’ and lessons learnt for creating a successful sustainable 
RWH related project?
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