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ABSTRACT 
A major challenge facing many households in cities in general and 
Kampala, capital city of Uganda in particular is the inadequate access 
of most dwellers to potable (safe) water for domestic use. The United 
Nations Programme for Human Settlement, through its Blue Drop 
Series on rainwater harvesting and utilisation, has recognized the 
need to promote fresh water augmentation, through increased 
application of rainwater harvesting techniques, as an important 
alternative source for domestic water supply. Factors constraining 
adoption of rainwater are however rather complex and less 
understood at lower administrative levels in cities. This study aimed 
at contributing to the understanding of current techniques and 
adoption of effective domestic rainwater harvesting (DRWH) in the 
peri-urban areas of Kampala. The study applied both qualitative and 
quantitative approaches. Qualitative data was collected through 
focus group discussions and interviews, while quantitative data was 
gathered through a household survey. Data collected was processed 
and analyzed in Statistical Social Science Package ver. 16. The 
findings showed that the main socio-demographic factors affecting 
the adoption of DRWH were house ownership status, limited storage 
capacity and installation cost and maintenance (p<0.001). The 
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influence of these factors, however, deferred from one area to 
another. To ensure sustainable and high adoption of DRWH, there is 
need for agencies involved in water conservation and supply, to 
engage in upfront education of communities, through exposure to 
effective techniques and inclusion of DRWH in city plans and 
national policies.  
 
Keywords: Adoption, Domestic, Kampala, Rainwater harvesting, 
Uganda. 
 

1.0 INTRODUCTION 
	

1.1 Background 
	

Clean and safe water shortage for domestic use is a serious 
problem worldwide. This is especially more so where households 
social and economic development needs are rising with the increase 
in population (Su et al., 2005), leading to increased demand for clean 
and safe water for domestic use.  The World Health Organization 
(WHO) estimates 1.8 million deaths each year due to lack of access to 
safe water, sanitation and hygiene; out of these 99.8 % occur in 
developing countries and 90 % are children (Nath et al, 2006).  In 
many regions worldwide, especially developing countries clean and 
safe water for domestic use is not always available. Thus one 
promising technique to combat this problem is the use of Domestic 
Rain Water Harvesting (DRWH) (UNEP 2009). 

According to Anna and Hanna (2006), water is a key factor in 
changing the essential conditions for the existence and development 
of many communities especially in Africa. DRWH adoption process 
in Uganda is still a challenge (Mutunga and Mbote, 1996) due to the 
lack of an organized approach. Despite the advocacy for the adoption 
of DRWH by the Government of Uganda (GOU), the implementation 
of these techniques has been confined by a range of problems hence 
the slow adoption rate (Kerstin and Nigel, 2009). The community`s 
capacity to adopt DRWH, depends on socio-economic, environmental 
factors, and availability of information and technology (Janette and 
Tim, 2006). Unfortunately, in Uganda, very little information on such 
factors is available for the urban areas. There is need to evaluate the 
factors influencing adoption of DRWH techniques so as to inform the 
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development of appropriate strategies for increased adoption in 
water vulnerable communities. The success of the introduction of 
these techniques is based on the priorities and concerns of the peri-
urban communities. This should be done with great care, so as to 
contribute to the understanding of the adoption of DRWH and the 
current DRWH techniques used by communities experiencing safe 
and clean water shortage. Yet lots of rainwater in Kampala District is 
wasted away during the rainy seasons. The objectives of the paper 
are to (i) identify and characterize rainwater harvesting techniques 
used and (ii) determine the socio-economic factors influencing the 
adoption of DRWH in the peri- urban study area in Kampala city in 
Uganda.  

1.2 Conceptual framework 
	

This research aimed at contributing to the understanding of the 
current techniques and adoption of DRWH in the study area. The 
schematic representation (Figure 1) shows the interrelationship 
among the various factors affecting DRWH adoption, and the 
decision to invest in and/or adopt DRWH techniques. The decisions 
to adopt DRWH techniques are influenced by household 
characteristics, the level of awareness on DRWH, attitudes and 
perceptions of the technique adopted. The household characteristics 
include human capital (age, gender, educational level, household size 
and level of awareness on importance of DRWH), physical capital 
(areas annual average rainfall, size of catchment area), social capital 
(availability of labor, land/ house ownership status, household size, 
membership in organization), and financial capital (source of 
income/ income level) as also observed by Tesfay (2008). 
The household’s decision could also be affected by community level 
factors, such as theft of the harvesting and storage facilities, 
coordination among landlords or landlords and tenants and rainfall 
conditions, which could influence a household’s investment decision. 
The technology adoption decision could improve community 
livelihoods by improving the availability and access of safe clean 
water. It has also the potential to reduce floods and increase soil 
moisture, thereby improving soil moisture balance, which in turn has 
an impact on improving domestic agricultural practice. 
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Figure 3: Conceptualization of factors affecting adoption of DRWH 
in Peri-urban areas 
  
2.0 METHODS 
2.1 Area of Study 
 

Peri-urban areas of Kampala City are characterized by an 
imprint of scattered unplanned settlements (UN-HABITAT 2008), 
due to increased population and unplanned urbanization. The 
research was carried out in Bukesa and Bwaise II parishes, under 
Central and Kawempe Divisions of Kampala respectively. Kampala 
City, the largest urban agglomeration in Uganda, is located at 
latitudes 00 15N, and longitudes 32 35E as observed in Fig. 2a below, 
at an elevation of 1,189m above sea level. It has a tropical climate, 
characterized by a bi-modal rainfall pattern that is influenced by 
Inter-tropical Convergence Zone (ITCZ) (Maidment et al., 2013) and 
East and South East Monsoons (NEMA, 2009). Rainfall in Kampala in 
mostly characterized by high intensity over short periods with an 
average annual rainfall of about 1200mm (Matagi, 2002). Water 
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bodies in the area dominate local variation of precipitation. 
According to Uganda Population and Housing Census (2014), the city 
had an estimated population of about 1,516,210 with 722,638 males 
and 793,572 females. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Figure 4a: Map of Uganda showing Parishes within Kampala District 
Source: www.researchgate.net  
            
Figure 2b: Map of Kampala showing the study areas.  
Source: Google maps. The study areas in the map are shaded black; Bwaise 
located just above the Northern bypass and Bukesa near Central Kampala 
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The gazetted 170 acres as metropolitan Kampala in 1902, have 
enormously expanded, mainly through the annexation of its 
neighboring areas (Nyakaana, et. al., 2004) to currently 72.97sq miles 
(189km2), contributing to an increase in demands for safe and clean 
water. For the second half of the post-independence years (the last 25 
years), Kampala has experienced fast growth in various sectors such 
as trade, commerce, education, industry, telecommunications, and 
many others due to the relatively stable political environment 
(Mukwaya et al., 2011; UN HABITAT, 2012).  

2.2 Research design 
 

The study used both qualitative and quantitative methods. 
The quantitative methods aided in the identification of relationships 
between the adoption of DRWH and factors influencing a household 
to adopt the technology. Adoption decisions were analyzed by a 
binary choice model, assuming: 1) the economic agent is faced with a 
choice between two alternatives which are to adopt or not to adopt 
the technology and 2) the choice made depending on one`s 
characteristics or attributes. Qualitative research was attained 
through conducting focus group discussions, interviews, household 
and field surveys with the community members and key informants. 
The sample size for each area was determined using a formula by 
Kish (1965). One hundred participants were interviewed per parish, 
and hence a total of 200 respondents. Purposive sampling was used 
to select Bwaise and Bukesa (two peri-urban areas) as the study areas 
due to their locations (Bukesa on a gentle slope, Bwaise in a valley). 
 
2.3 Data processing and analysis 
 

The analysis included descriptive statistics (percentages and 
frequencies), cross-tabulations (bivariate analysis): done to determine 
the correlation between the different variables affecting DRWH 
adoption and the current number of people who have or have not 
adopted DRWH and results were based on the Chi-square test at 5% 
probability level of significance, using the formula below;   
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Equation 1: Chi-square 

formula 

Where jiO  is the observed frequency (i=1…….r, j=1……c);  

jiE is the expected frequency assuming independent,  

r: is the number of categories of the independent variables and 
c: is the number of categories of the dependent variables. 
 
Logistic model (multivariate analysis) was used to determine if there 
is a relationship between the adoption of DRWH and explanatory 
variables (age, sex, marital status, level of education, income levels), 
with the dependent variable taking on the value of 1 for yes 
(adoption of DRWH) or 0 for No (non adoption of DRWH) by 
households in the study area. 
The formula of the logistic model is expressed as follows; 
Equation 2: logistic model formula  
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Where vector X are the explanatory variables  
α - Is constant  

β  - Is the estimated coefficient 

ip  - The probability of DRWH adoption by the households in the 
study area 

1- ip - The probability of DRWH non-adoption by the household in 
the study area  
I,j  - range of households from 1………k 
 
3.0 RESULTS AND DISCUSSION 

3.1 Characterization of DRWH techniques used in the study area 

3.1.1 Techniques identified 

The study identified three main DRWH techniques as illustrated in 
Figure 1and described below for each type. 
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figure 5 : Different DRWH systems used by the community members in the 
study area  

Rooftop rainwater harvesting: This was the most commonly used 
DRWH technique in the study area (70%), where roof tops made of 
mainly iron sheets act as the catchment area). This was because the 
technique can be easily set up and put to use at a small scale with 
minimum expertise and knowledge. Over 44% of the respondents 
learnt the technique from the community (i.e neighbors, family and 
friends)  hence the limited knowledge and skills and the small scale 
harvesting where 61% of the respondents had their harvested water 
lasting for just days. 

The respondents here were observed to collect water from their roofs in 
two ways:  
- one group had gutters attached at the edge of the roofs, into which 

rain falling on the roof would flow before sloping into the storage 
facility. The researcher observed that most harvesters with gutters, 
had it just set up on one side of the roof reducing on the amount of 
harvested rainwater compared to  

- the one falling on the roof, most of those with gutters too had the 
biggest storage facilities such as tanks. 
 

the second group harvested water from the corners of the roof where 
different iron sheets meet up.  This was the most commonly used 
way of harvesting the rainwater, but most of the storage facilities 
used here were smaller such and included buckets and small plastic 
drums (pipa). Photos 1a and 1b show an example of this system.  
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1a 

 
1b 

Photo 1a & 1b: Corrugated iron sheet & privately owned plastic 
water tanks 
A partially gauged roof in figure 1a is observed from afar, one reason 
why little rainwater is harvested. 
 

Open harvest: where a storage facility (small in size mainly), 
such as a basin is put outside in open space and rain falls directly in 
the storage facility that also acts as a catchment area. Due to high 
contamination of the roofs, especially in Bwaise harvesting facilities 
out in open space so as to get cleaner and safer water for domestic 
use. Smaller harvesting facilities here were observed to be put at a 
higher level, say on top of a small chair, to prevent pollution as a 
result of splashing. The use of this technique shows how desperate 
people are to get, free, clean and safe water for domestic use. This 
method avoids catchment areas that the harvester thinks could be 
polluted. According to Water Aid (2011) rainwater is considered the 
cleanest source available, as it is only susceptible to airborne 
contamination before coming into contact with a catchment surface. 
An example of this system can be seen in Photos 1c and 1d. 
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Photo 1e: Pits dug 
to store harvested 
run-off. 
Newly planted 
banana shoots at 
some home 
gardens in Bwaise 
Parish are supplied 
by harvested 
runoff stored in 
the pits observed 
on the left. 
	

 

 

 

 

3.1.2 Storage facilities and storage capacity 
  

In Bwaise, other storage facilities like jerricans, saucepans and 
buckets, with the least storage volume were used due to the inability 
to afford better and bigger storage facilities and rampant theft. Thus 
households preferred storage facilities that can be carried indoors at 
night. Tanks in the study area were mainly set up by landlords and 
shared by a number of tenants.  
 

Most households in the study area harvested less than 150 
litres. In Bwaise a minority of the households harvested more than 
450 litres and a majority harvested less than 150 litres, due to factors 
such as poverty and insecurity. Frequent flash floods in the area also 
made it complex for some households to adopt more effective DRWH 
systems. An averagely high number of households in Bukesa 
harvested more than 450 litres where most of the systems were set up 
by landlords. 
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4b) 
Figure 6: a) storage facilities and b) storage capacity 

 

Some of the typical storage facilities in the area are as shown in photo 
2a and 2b below. 
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2a 

 
2b 

Photo 2a: An intermediate bulk container (600 litres) used as a 
storage facility, 2b: poorly sited & covered corrugated iron water 
tank 
. 

3.1.3 Types of material for manufacturing storage facilities 
 

As illustrated in Figure 5, most of the rainwater storage 
facilities were made of plastic. These included plastic tanks, mainly 
manufactured by Crestanks and Polytanks. 
 

 

Fig. 7:  Types of material used in manufacturing the storage tanks 
 

Different materials of the rainwater storage facilities were to 
attribute to the different uses of the stored water. However, 
respondents did not take into consideration if the storage facility 
material could withstand harsh weather conditions. For this reason, 
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most storage facilities ended up being destroyed by heavy rains.  It 
was also observed that the storage materials could be affected by 
environmental factors such as high temperatures, which could 
influence bacterial/ algae growth that negatively impacts on the 
water quality. This result is in line with LeChevallier et al., (1996) who 
indicated that an increase in temperature of stored water from 5°C to 
more than 20°C, would lead to an 18-fold increase in coli-form 
occurrence in free-chlorinated systems (p < 0.0001) . The type of 
storage container and possibility of one’s hands to be in contact with 
the stored water is associated with increased diarrheal disease 
incidence in most communities (Trevett et al., 2005). 

3.1.4 Management of the harvested rainwater 

Bukesa community members used harvested rainwater 
mainly for washing (97%), since most of the storage facilities with 
bigger storage capacity were permanently set outside houses where 
people did the washing. In Bwaise parish, most respondents 
indicated that they used the harvested rainwater mainly for cooking, 
and some of the times depended on water from other sources such as 
protected springs for washing. Rainwater being free and near 
homesteads was given top priority when it came to cooking. In both 
areas the harvested rainwater was least used for drinking as most of 
the respondents trusted tap water quality the more. Through FGDs 
and observations it was observed that surface runoff was left to flow 
to home gardens. Though a minority of the households directed the 
runoff to their home gardens for plants, a majority aimed at 
preventing flooding around homesteads. 

 
 
Figure 8: Uses of the harvested rainwater in Bukesa and Bwaise 1 
Parishes. 
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3.1.5 Alternative water sources use 
 
  Figure 7 shows that tap water from the National Water and 
Sewerage Corporation (NWSC) was the most commonly used water 
source in Kampala District. However, it was dominantly used in 
Bukesa (92%) than it was in Bwaise (49%). Thus the alternative water 
source being expensive (72%) was the main disadvantage in the case 
of Bukesa. In Bwaise, distance from homes to alternative water source 
was the main hindrance (42%) as taps, boreholes and protected 
springs were used at approximately the same rate, and most of these 
were not close to homesteads. 

 

7a) 

 
7b)                                                
Figure 9 a & b: Alternative water sources used in the study area and 
there disadvantages     
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3.2 Socio-economic factors influencing the adoption of DRWH in 
the study area 
3.2.1 The Socio-demographic Characteristics of the Respondents 
A summary of the respondents characteristics is presented in Table1. 
 
Table 1 : Percentages of the respondents socio-demographic 
characteristics by area 
Item  Bwaise 

(%) 
Bukesa 
(%) 

X² P 

Adoption rate Adopters 53.0 51.0 0.080 0.777 
 Non-adopters 47.0 49.0 
 Total  100.0 100.0   
Educational 
level  

No formal 
education 

20.0 7.0 
17.970 0.000 

 Primary  42.0 38.0 
 Secondary  27.0 22.0 
 Tertiary  11.0 33.0 
 Total  100.0 100.0   
Income Below 

100,000/= 15.0 8.0 
11.086 0.011 

 100000-
200000/= 

51.0 38.0 

 200000-
300000/= 23.0 27.0 

 300000/= and 
above  

11.0 27.0 

 Total  100.0 100.0   
 

Table 1 shows that the two selected peri-urban areas differed only in 
terms of education level and income. Since there was no significance 
in terms of the adoption rate, the demographic characteristics for 
both areas was analyzed together through the binary logistic model 
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Table 2: Cross tabulation between adoption of DRWH and 
respondents socio-demographic characteristics 
Variables  DRWH  

ADOPTERS 
DRWH  NON-  
ADOPTERS 

(%) (%) 

Gender   Male  69 26 
  Female  71 33 
X2=0.453, P< 0.501  
Age  of the 
respondents  

Below 18 
years  

1 10 

 18-28 years  42 28 
 29-39 years  61 15 
 >40  35                    5 
X2=32.735, P< 0.001 
Level of 
education  

No formal 
education 

14                  11 

 Primary  52                  27 
 Secondary  41                   8 
 Tertiary  33                  11 
X2= 7.935, P< 0.047 
Income level   < 100000/= 13 10 
 100000-

200000/= 
52 36 

 200000-
300000/= 

40 10 

 >300000/=  35 3 
X2= 18.312,  P< 0.001 
 Household 
size  

 <2   11 32 

 2-4 members  57 21 
 5-7 members  41 6 
  >7   31 0 
X2= 61.086,  P< 0.001 
House 
ownership  

Rent  97 55 

 Own  43 4 
X2=13.181,  P< 0.001 
 
Age of the respondent (p<0.001), level of education (p<0.047), income 
levels (p<0.001), household size (p<0.001)  and house ownership 
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(p<0.001) played an important role in the adoption of domestic rain 
water harvesting as these demographic characteristics were 
statistically significant in relation to DRWH adoption. 
 

The logistic model was fitted to find out if there was a 
significant relationship between adoption of the harvested rainwater 
and independent variables (gender, level of education, household 
size, house ownership) at 5% level of significance. The results are 
presented in Table 3. 
 
 

Table 3: Logistic model results on demographic factors affecting 
adoption 

Variable Expected P>│Z│ Odds 
ratio 

95.0% Conf. interval 
of Exp (β) 
Lower Upper 

Ownership 0.180 0.810 1.198 0.276 5.192 
Gender 0.794 0.068 2.212 0.943 5.190 
Education 
level 

-0.570 0.822 0.944 0.573 1.556 

Age 0.349 0.228 1.418 0.804 2.500 
H/h  size 1.495 0.001 4.457 2.355 8.434 
Income 0.660 0.057 1.934 0.982 3.811 
Area -0.475 0.255 0.622 0.274 1.409 
Significant 5%  
 
Table 3 shows that only household size was statistically significantly 
associated with the adoption of DRWH. There was no single family 
with more than seven members that had not adopted DRWH which 
probably has to do with the significance of this variable in the logistic 
model. For this reason household size was most significantly 
(p<0.001) related to DRWH adoption. This is attributed to a number 
of factors such as labor availability, as also observed by Rebeka (2006) 
who indicated that the adoption of RWH requires large labor. Houses 
with <2 occupants hardly practiced DRWH, due to inadequate time 
and storage facilities; occupants in such households were hardly 
available in their homes as they spent most of their time at their 
workplaces. 
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Highest education level attained by the household head was 
observed to have a highly statistical positive effect on the adoption of 
DRWH within Bwaise Parish unlike in Bukesa. This implied that 
educated households within the peri-urban areas were more likely to 
adopt DRWH, due to the knowledge they have on the need to invest 
in the technique to overcome some of the challenges of using 
alternative water sources. This is in agreement with Tesfaye, 2001; 
Lloyd, 2015; Florence, 2013 and Ibrahim, 2013) who found positive 
effects on the adoption of DRWH. 
 
  The study shows that the more income a household earns, the 
more likely it will adopt DRWH. This was mainly observed in Bukesa 
at a statistically high significance level of 0.006. People with higher 
earnings were more willing to invest in harvesting rainwater for 
domestic use so as to cut on their expenditure on tap water bills 
which was the biggest alternative water source they relied on. These 
results were in agreement with a study conducted by Kimani et al., 
(2015), in Makueni County (Kenya) and another by Lloyd (2015), who 
also stated that high household income implied a greater incentive 
for investment in rainwater harvesting technologies and ability 
to bear the risks that can be associated with its adoption. 
 

The age of the respondent was statistically significant 
(p<0.001) on DWRH adoption in Bukesa, younger generations (less 
than 40yrs) were more willing to adopt DRWH than the older ones, 
the fact that the studied communities mainly had people younger 
than 40 years could have contributed to this result. Those interviewed 
within the age bracket 40-50 years were fewer. The younger 
respondents were willing to adopt the practice due to the ability to 
set up DRWH systems and the need to overcome the negative 
impacts of the alternative water sources that are mentioned in section 
3.1.5. 

3.2.2 Socio-economic factors positively influencing DRWH 
adoption 
 

Figure 8 shows that the most significant socio-economic factor 
influencing DRWH was its cost. It was cheaper in both Bwaise (60%) 
and Bukesa (61%) communities. The second largest group adopted 
DRWH because of its reliability in terms of availability during the 
dry seasons in Bwaise (47%) and  because it stabilized water 
problems such as the increase in the prices of tap water and the 
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frequent disappearances of water during the dry season in Bukesa 
(55%). 
 

.Figure. 10: Social economic factors positively influencing DRWH 
adoption            
Table 4 : The cross tabulation between DRWH adoption and the 
social economic factors 
 

Variables 

BWAISE BUKESA 
Adopters Non-

adopters 
Adopters 

Non-
adopters 

No. % No. %  No. % No. % 

Socio-economic 
advantages Cheaper 54 94.7 6 14.0 54 85.7 7 18.9 

 
At  home 30 52.6 8 18.6 30 47.6 0 0.0 

 Stabilizes water 
problems 25 43.9 7 16.3 54 85.7 1 16.2 

 Reliable 39 68.4 8 18.6 16 25.4 4 10.8 

 
Reduce  

property 
destruction 

12 21.0 10 23.3 5 8.0 5 13.5 

X2=13.1965 p< 0.01 X2=19.005 p< 0.001 
 Time saving 10 17.6 3 7.0 4 6.3 0 0.0 
 Better quality 29 50.9 4 9.3 6 9.5 0 0.0 
 Income source 8 14.0 5 11.6 6 9.5 4 10.81 

 Boosts domestic 
agriculture 5 8.8 2 4.7 4 6.3 0 0.0 

X2 =4.2002  P < 0.24 X2 =  6.72  P < 0.081 
 

Table 4 shows DRWH being near homes, relatively cheaper, 
the fact that it can substantially minimize other water problems such 
as frequent disappearance of water from other sources and reduce on 
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property destruction are the key factors of adoption as discussed 
below: 

The presence of suitable roofs that acted as catchment areas, 
90% of the roofs in the studied communities were iron sheets 
rendered the materials of the houses in the study area more suitable 
for DRWH adoption. 
The availability of substantial rains in the area (>1291mm per annum) 
makes it possible to harvest reasonable amounts of rainwater that can 
last for at least a month. Households that afforded to install storage 
facilities large enough to store rainwater that can take them for more 
than a month, have greatly benefited from this technique. 
Unfortunaly this natural resource (rainwater) that is in abundance in 
Kampala District has not been fully tapped. 

Water harvesting provides rainwater, which is a cheap form 
of raw water and a good alternative source for good quality water. 
Most of the ground or surface water that is highly relied on in Bwaise 
Parish (located in a valley), is contaminated by harmful chemicals or 
pathogenic bacteria as observed in a study by Kulabako (2005). 
Rainwater is relatively clean and the quality is usually acceptable for 
many purposes with little or even no treatment. The study 
discovered that some households (5 %) preferred drinking the 
harvested rainwater to water from other alternative sources. Using 
harvested rainwater drinking was unfortunately the least preferred 
use in the study area, due to the fact that some people did not trust 
any of the water sources in Kampala District. They preferred buying 
processed bottled water for drinking in their homes. This was mainly 
observed in Bukesa Parish. 

Rainwater harvesting acts as a source of income to some 
households most especially in the peri-urban areas, where some of 
the landlords had a rainwater harvesting system that they privately 
used, but were willing to sell the harvested rain water that they freely 
got to their tenants at a much cheaper price than the tap water price 
that hicks up to 500 Uganda shillings per 20 liters during the dry 
seasons. The extra income attained during the rainy seasons helps in 
the daily sustenance of such households that sell the rainwater.  

DRWH saves time that would have been spent traveling to and from 
other water sources such as boreholes and protected springs. This 
enables respondents to have enough time to complete other necessary 
tasks. In this situation, time is an opportunity cost, or “a potential 
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benefit given up when the choice of one action precludes a different 
action” (Hilton, 2009). Since DRWH significantly saves on water 
collection time, the opportunity costs of water collection 
automatically decreases and the daily productivity of the 
respondents is observed to increase in a direct correlation. 

This technology has a positive impact towards the general 
prices of other water sources. Because rainwater is available at a 
cheaper price or even freely, owners of other water sources lower 
their prices to even 200 Uganda shillings (0.07 USD) from 500 Uganda 
shillings (0.17USD) at normal times to 1000 Uganda shillings 
(0.33USD) per 20 liters at times of long tap water shortages within 
Kampala District. The ability of harvested rainwater to lower the 
prices of other water sources is one of the main immediate positive 
factors influencing the adoption of DRWH technique. This is in line 
with a study by Lindsey (2011) that showed that in Kisagau District, 
Kenya, water prices reduced from 1 Kenya Shilling (KSH) (0.006USD) 
to 0.5KSH (0.013 USD) per 20liters during the rainy seasons as a 
result of DRWH in the area. 
3.2.3 Socio-economic barriers to DRWH adoption  

Despite the positive factors that have influenced adoption of 
DRWH in different households, there are also barriers that have 
made it difficult for some households to adopt DRWH (Figure 9). 
 

 
 

 

 

 

 

Figure. 11: Socio-economic barriers to DRWH adoption 
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Table 5 : The cross tabulation between DRWH adoption and 
barriers to DRWH adoption 

Variables           BWAISE           BUKESA  
Ado
pters 

Non-adopters Adopters Non-
adopters 

No. %  No. %  No
. 

% 

 Social–
economic 
constrain
ts 

House 
ownersh
ip 

10 

17.54 9 20.9 

7 

11.1 

23 

62.2 

 Costly  
to set up  

10 
 17.54 19 44.2 

21 
33.3 

15 
40.5 

 Limited 
storage 
facilities  

30 

52.63 11 25.6 

27 

42.9 

20 

54.1 

 Lack of 
time to 
harvest  

6 

10.52 20 46.5 

0 

0.0 

14 

37.8 

 Bad 
roofs  

5 
8.8% 7 16.3 

0 
0.0 

5 
13.5 

X2=19.356  p < 0.001                                                                           X2=26.649 p< 0.000 
 Bad 

attitude  
7 12.28 

16 37.21 
8 

12.7 
20 

  54.1 

 Inadequ
ate 
knowle
dge 

1 1.75 

3 7 

3 

4.8 

4 

10.81 

 Lack of 
govern
ment 
support  

9 15.79 

2 4.7 

16 

25.4 

7 

18.9 

X2 =8.652   P < 0.013                                                            X2 = 8.572   P < 0.014 
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Significant variables at 5%  

The cost of purchasing, setting up and maintaining the DRWH 
technique is one of the main barriers to adoption of DRWH. The fact 
that all the respondents implement the technology on self help basis 
unless the landlord implements it makes the cost of setting up the 
system much higher in relation to typical household incomes. The 
cost for installation, operation and maintenance of the systems was 
found to be less economically feasible hence most of the non-adopters 
could not afford construction materials to construct the rainwater 
storage facilities or buy the ready-made facilities. This was in line 
with a study by Martinson (2007) that found out that DRWH is about 
twice the cost of the cheapest alternative water source in areas with 
numerous water sources.   

The lack of technical knowledge on the most effective DRWH 
techniques to adopt, depending on a number of factors such as house 
ownership, labor availability and set up capital available, is a major 
challenge limiting the adoption of effective technologies that can 
meet the communities’ demands. Over 44% of the households in the 
study area (majority), learnt the technique they use through their 
communities (i.e family, friends and relatives) thus adopting the 
same indigenous DRWH techniques repeatedly, despite the rapidly 
increasing population and housing in the Kampala. This was also 
identified from a study by Senkondo et al., (1998). The little 
awareness in the country of the range of technologies that have been 
used in recent years or where to go to obtain most of them has also 
contributed to the above as also observed in URHA, 2004. 
The researcher found out that limited storage capacity of the 
harvested rainwater was the major challenge limiting DRWH 
adoption; this is enhanced by other secondary factors such as house 
ownership and limited space for storage facilities. Those who rented 
houses mostly shared one storage facility, which made the harvested 
water inadequate in meeting the households’ demands. Most of the 
households also owned just a few storage facilities due to the lack of 
space to put excess storage facilities or set up the harvesting system. 
The collection and storage facilities impose some kind of restrictions 
as to how much rainwater can be collected and used. 
The lack of cooperation among landlords also had a negative 
influence on the adoption of DRWH. Cooperation among landlords 
in setting up an effective communal DRWH system would be a 
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greater solution to the inadequate safe water for domestic use 
problems, especially in Bwaise Parish that is characterized by 
congestion and small houses. 
  
Uncertainties of the rainfall amounts have also limited DRWH 
adoption. Rainfall in the study area is getting harder and harder to 
predict and sometimes little or no rainfall limits the supply of 
rainwater. Respondents have observed changes in the rainfall 
amounts that make difficult to make prediction on when the rains 
will begin and how intense they will be, leaving people unprepared 
to ensure harvesting at the right time, especially those practicing 
surface run-off harvesting and those who have to move their storage 
facilities back indoors when it’s not raining. This result is in line with 
a study carried out by White (2009) 
 
Dirt on the rooftops was a limitation to the adoption of DRWH. This 
was mainly caused by dust, bird droppings and fecal material in the 
urban area. Human fecal material found on people’s roofs was the 
result of a high percentage of people using “flying toilets” (Water 
Aid, Social Marketing Report, Uganda). This increases the possibility 
of having fecal coli form polluting the harvested rainwater causing 
relative percentage of the respondents to practice open space 
rainwater harvesting. Monitoring programmes have indicated 
bacteria found, sometimes in large numbers in harvested rainwater. 
Little though appears to be known about how, or what kinds of 
contaminants can find their way into a rainwater tank or what 
happens to them once inside.  
 Flooding at harvesting points have also limited DRWH adoption 
among the studied communities, due to the fact that water flows off 
the storage facility most of the time, or flooded water finds its way in 
the storage facility polluting the harvested rainwater. Floods were 
also observed to push people out of their homes to safer grounds, 
hence the lack of time to harvest water. 
(https://uenergy.wordpress.com/2010/12/13/bwaise-slum/ ; 
accessed in January 2015) 
 
Other researchers on the subject and in the same study field have 
revealed that there are some other factors that have been previously 
considered to be influential, though they are actually not very 
influential in the case of this study. These factors include age, levels 
of income and education. 
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CONCLUSION  
Rainwater is a natural resource that has been greatly underutilized in 
Kampala city. In most parts of the peri urban area studied, 
conventional piped water was either absent, unreliable or too 
expensive. Thus the inadequate access to safe and clean water for 
domestic use increased dependency on ground water, which has 
been proven to be highly polluted (Kulabako 2005). Considering the 
attention clean and safe water scarcity issues attract, it is not 
surprising that multiple solutions, including DRWH have been 
suggested, tested, and put into practice. The dominant DRWH 
techniques identified included rooftop, open harvest and surface 
runoff rainwater harvesting. These techniques were not uniformly 
adopted in the area due to some factors. The most influential factors 
affecting DRWH adoption included household size and rainwater 
being cheap or free. These factors need to be considered when 
planning for similar project implementations in different settings of 
the city and beyond. 
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