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Abstract 
 
Recurrent crises of food insecurity and poverty are widespread in sub-Saharan Africa (SSA). 
There is an urgent need to increase food production so as to reduce bad nutrition and alleviate 
poverty. The availability and management of water contributes crucially to the variation in yields. 
Since the majority of farmers in SSA practice rain-fed agriculture under adverse climatic 
conditions, it is crucial to use water-conserving technologies systematically and make rainwater 
management an integral part of land use and crop management. While rainwater harvesting 
technologies (RHT) can increase productivity of rain-fed agriculture significantly at reasonable 
costs, successful adoption of RHT and accompanying high yields still remain primarily at family 
level and/or in geographical ‘pockets’. The big question is ‘why have farmers not widely adopted 
these apparently cheap and beneficial practices?’ An adequate understanding of the factors that 
lead some farmers to adopt RHT, characteristics of households that use RHT as well as 
technology transfer approaches offer valuable insights. Based on focus group discussions and a 
questionnaire survey covering adopters and non-adopters of RHT, and interviews with extension 
officers conducted in two banana growing districts in Uganda, this paper reveals circumstances, 
incentives, and support that would facilitate widespread adoption of RHT. 
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Introduction 
 
The need for improvements in low yielding small-scale agriculture   

Sub-Saharan Africa (SSA) is characterised by widespread poverty and recurrent crises of food 
insecurity. In most countries, 70 % or more of the inhabitants are rural and depend directly on 
rain-fed agriculture, which is generally low yielding and it is expected to remain the major source 
of food for the rapidly growing population (SIWI, 2001). Food security in developing countries 
can be increased by enhancing local production (e.g. Holmén, 2006; Seedling, 2005; FAO, 2002). 
SSA has a significant potential to improve productivity. Considering the frequency of poverty 
and bad nutrition, an increase in food production is urgent, but it is also essential to increase 
production of other crops. If this potential could be realised, it would boost income and 
employment (Holmén, 2005; Larsson, 2005). Several studies have revealed examples on 
successful progress in terms of high yields – primarily at family level but also in geographical 
‘pockets’– but there are limited explanations as to why these promising examples have not been 
widely replicated.  
 
Several circumstances contribute to the current general lack of adoption of approaches needed to 
achieve better yields. Some of the barriers are the composition and size of households, others are 
related to market, loans and similar institutional arrangements (Holmén, 2005; Larsson, 2005; 
Koning et al. 2001). Besides these, the availability and management of water contributes 
crucially to the variation in yields. It is important to analyse barriers to adoption of promising 
rainwater harvesting technologies (RHTs) and management practices. This study is intended to 
identify circumstances, incentives, and support that would facilitate widespread adoption of RHT 
and management practices. 
 
 
Potential for better utilization of rainfall 

In total, SSA rainfall is sufficient but often erratic. For farmers, this is risky. Erratic distribution 
of rainfall leads to yield fluctuation, putting food security in jeopardy. Solar radiation is also 
intense and the rate of evaporation (i.e. the unproductive return flow of water to atmosphere) is 
among the highest in the world (Falkenmark and Rockström, 2006; Barrow, 1987 cited in SIWI, 
2001). This implies that a large fraction of the water escapes unless technical and other 
management measures are introduced and properly used to harvest and store more of the rainfall. 
Since about 90 % of the farmers in SSA practice rain-fed agriculture under adverse climatic 
conditions, it is crucial to use water-conserving technologies systematically and make rainwater 
management an integral part of land use and crop management (e.g. UNDP, 2006; Falkenmark 
and Rockström, 2006; SIWI, 2004; Rosegrant and Cline, 2003; FAO, 2002).  
   
Various technologies for rainwater harvesting (RHT) exist (e.g. Agromisa, 2001; Mutunga et al. 
2001; SIWI, 2001). Some RHT are traditional, while others are more recent.  Studies have 
demonstrated that RHT can increase productivity significantly and often at reasonable effort and 
costs (e.g. Botha et al. 2005; Fox and Rockström, 2000). Hence, stimulating better rainfall usage 
is a challenge as well as a major opportunity. 
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Feasibility of the green water strategy 

Better utilization of rainfall requires a combination of land and rainwater management. This 
‘green water’ strategy is feasible for large and small-scale farmers and has the potential to double 
or triple production and productivity (Botha et al. 2005; SIWI, 2004; FAO, 2002; Rockström, 
2000). Moreover, it would not directly compete with other sectors for scarce blue water resources 
(i.e. groundwater, rivers and lakes). In addition, green water technologies do not require big 
financial investments. Mostly they are small-scale and merely require labour to dig wells, canals, 
plant hedge-rows, or construct contour stone barriers and terraces. Much of this can be done 
during idle or less intensive agricultural seasons (Lecomte and Krishna, 1997). Given these 
characteristics, rainwater-harvesting technologies are considered well suited for small and poor 
peasant households. 
  
A review of existing literature (e.g. Ngigi et al. 2005; Ngigi, 2003; AgREN, 2000) does not seem 
to provide adequate reasons as to why farmers have not widely adopted these cheap and 
beneficial practices. Considering all the advantages of using RHT, the big question is: why have 
these cheap and beneficial practices not been more widely adopted? Related to this, what 
motivated some farmers to adopt the practice? Third, do farmers utilizing RHTs find them 
beneficial? What can authorities and donors do to initiate or support this practice? And, of their 
efforts so far, which seem to be the most promising and why? 
 
The reasons are probably complex and varied. The answers concern the practical efficacy of the 
techniques, the existence of RHT-extension services, and the adequacy of the farmers’ 
knowledge about how to build and use them, the effort and cost involved, and whether the extra 
production can, in fact, be used or sold.  
 
 
Specific study objectives 

The purpose of the present study is to investigate sub-Saharan smallholder peasants’ use of and 
attitudes towards RHTs, with special focus to banana growing areas of Uganda. More 
specifically, it aims 

• To identify the main elements of the green water strategy and the demand for RHT among 
banana growers. 

• To determine the linkages between land and water use practices and livelihood conditions 
of banana growers. 

• To determine the differences between Government and NGO (and between NGOs) 
extension service approaches in implementing RHT as well as the degree of success in 
implementing RHT in banana growing areas. 

• To identify the kinds of incentives and support from authorities or donors that are likely 
to increase the use of RHT. 

 
 



The concept of rainwater harvesting 

Precipitation equals the maximum water available for plants in a basin. In hot climates, much of 
the precipitation evaporates rapidly if measures are not taken to speed the water’s infiltration into 
the soil. Since evaporation is primarily related to temperature and proportional to exposed surface 
area of the water, channel it into small ponds or other reservoirs reduces the unit of evaporation 
per unit of precipitation. This is rainwater harvesting. The whole idea behind RHT is to turn blue 
water into green water to prevent direct evaporation and convert it into evapotransipiration (i.e. to 
make it evaporate through the plants). According to Ngigi, (2003), RHT fall into the following 
categories; in situ water conservation, conservation tillage, runoff farming (i.e. storage systems 
for supplemental irrigation and direct runoff application, flood diversion and spreading systems, 
small external catchment systems, micro-catchment systems). Apart from in situ water 
conservation, normally rainwater harvesting systems have runoff producing areas, runoff 
collection structures, and storage facilities. 
 
In situ water conservation technologies aim at conserving the rainfall where it falls in the cropped 
area or pasture. The primary importance of such technologies is to reduce in-field runoff, increase 
the amount of water available within the root zone and reduce soil erosion. In situ water 
conservation practices are simple and cheap to apply. They include practices like; mulching, 
ridging, bench terraces and addition of manure (FAO, 2002). On not so steep slopes ridging, 
bench-terraces, contour bunds, small stone barriers can be used in order to slow down or prevent 
runoff so that rainwater sinks into the ground. On steeper hills, terracing can be applied, though it 
is quite labour demanding. Conservation tillage is any tillage practice where about 30 % mulch or 
crop residues cover is left in the field throughout the year, with the major objective to reduce soil 
and water loss (Ngigi, 2003). Conservation tillage increases infiltration and the water holding 
capacity of the soil. The practice also saves labour due to reduced traction needs.  
 
Runoff farming involves collection of runoff, generated either within the field or from external 
catchments and apply the water either directly in the field or store it for future use. Runoff 
farming involves technologies for storage of runoff for supplemental irrigation. In many dry parts 
of the world, simple and cheap structures (e.g. earth-dams, farm ponds and underground tanks) 
have been developed for storage of rainwater for supplemental irrigation (FAO, 2002). Water loss 
from the tanks and ponds through seepage and evaporation reduces the value of this technology 
for rainwater harvesting. As a result, several innovations like lining tanks with plastic papers and 
cementing have been tried. However, such measures also imply additional cost to a farmer.  
 
Another technology for rainwater harvesting involves diversion of runoff and direct application 
in the cropland/garden. Under this technique, the soil profile acts as the reservoir. Direct runoff 
application systems include small external catchment systems, where small-scale runoff is 
diverted from road sides and foot paths, and spread into the garden through a series of cut-off 
drains, contour bunds, ditches and trenches (Ngigi, 2003). In many cases, shrubs of various types 
and grass like Napier are planted on the lower sides of the rainwater harvesting structures to 
stabilize them. Another type of direct runoff application is micro-catchment systems, which 
involves generation of runoff within a field and concentrate the water on a single crop (i.e. fruit 
trees), or a garden established along a contour.  In rainwater harvesting under micro-catchment 
systems, the crop land is sub-divided into micro-catchments that supply runoff to single crops or 
a group of crops. Techniques under micro-catchment include moisture retention terraces (i.e. 
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Fanya chini and Fanya ju), contour bunds, infiltration trenches/ditches, semi-circular earth 
bunds, circular depressions, etc (e.g. Ngigi, 2003). The improved traditional planting pits (zaï) 
widely used to rehabilitate degraded land in Burkina Faso1 also follow under micro-catchment 
techniques. 
 
 
Benefits of rainwater harvesting 

Better utilization of rainfall through rainwater harvesting can greatly increase agricultural 
productivity, improve food security and alleviate poverty. Several studies have been carried out 
with an aim of determining the potential of rainwater harvesting to improve land productivity. 
Fox and Rockström (2000) investigated the effect of rainwater-harvesting for supplementary 
irrigation of cereal crops to overcome intra-seasonal dry-spells in the Sahel. Their on-farm study 
demonstrated that supplemental irrigation during dry-spells increased sorghum harvests by 41 %. 
Reports based on that quantitative evidence and farmers’ opinions show that application of water 
and soil conservation in the Central Plateau, Burkina Faso, has rehabilitated degraded land and 
increased cereal (i.e. sorghum and millet) yields, thus improving food security and household 
wealth (Schweigman, 2003).  
 
Botha et al. (2005) evaluated the agronomic sustainability of the in-field rainwater harvesting 
technique in South Africa. It was concluded that in-field rainwater harvesting techniques 
contributed to higher crop yields than normal conventional tillage because it stops runoff and 
minimizes soil evaporation losses. Pretty et al. (2003) examined the extent to which farmers have 
improved food production with low cost, locally available and environmentally sound practices. 
In their study, 208 projects in 52 developing countries selected from Africa, Asia and Latin 
America were analysed. It was reported that, for the projects with reliable data, over 90 % 
increase in yields per hectare were detected owing to improvements in water productivity, 
improvements in soil conditions and organic pest control.  
 
Some studies have not found significant benefits resulting from some of the rainwater harvesting 
practices. Hatibu et al. (2002) investigated the effects of modified cropping system for maize, 
which aims to reduce drought risk through rainwater harvesting. Macro-catchment rainwater 
harvesting resulted in more benefits compared to cultivation without rainwater conservation 
techniques, while in situ micro-catchment did not. The study, however, only considered the 
effects of rainwater harvesting on maize and therefore it is difficult to tell if it will give similar 
results if applied to other crops. 
 
Besides improving agricultural productivity, rainwater harvesting is associated with other 
environmental and social benefits. Ngigi (2003) reported that construction of communal water 
pans to store water helped to reduce conflict over water resources among different clans in north-
eastern Kenya.  In addition, investment in construction of water storage facilities has greatly 
improved crop and livestock production leading to better standard of living in the area. Mutekwa 
and Kusangaya (2006) reported that successful adoption of RHT lead to higher agricultural 
productivity and household income, soil erosion control, revival of wetlands and improvement in 
pasture quality.  

                                                 
1 Information about the zaï can be found at http://www.worldbank.org/afr/ik/iknt77.htm 
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Why low adoption of rainwater harvesting technology? 

The reported potential of RHT from scientific studies has increased the interest in rainwater 
harvesting for crop production. Despite considerable efforts by extension agents to promote 
rainwater harvesting, successful of adoption of RHT and accompanying high yields still remain 
primarily at family level and/or in geographical ‘pockets’(Mutekwa & Kusangaya, 2006; 
Schweigman, 2003). Crop failure and famine due to inadequate rainfall remains wide-spread in 
much of SSA (e.g. Menghestab, 2005). This implies that despite the potential of on-farm 
rainwater harvesting to increase crop production, many farmers are wary of utilizing RHT.  
 
Ngigi (2003) evaluated six rainwater harvesting case studies selected from Ethiopia, Kenya, 
Uganda and Tanzania. He reported that despite success of rainwater harvesting systems, their 
impacts remain little owing to low levels of adoption. The report, however, does not provide 
reasons as to why the rate of adoption of on-farm rainwater harvesting is low among farmers.  
Ngigi et al. (2005) carried out an agro-hydrological evaluation of on-farm rainwater storage for 
supplemental irrigation in Laikipia District, Kenya. They reported that water losses through 
seepage and evaporation amounting to about 50 % of the stored runoff, may be partly responsible 
for low levels of adoption of on-farm water storage systems. Mutekwa and Kusangaya (2006) 
reported that lack of labour, water distribution problems, risk of injury to humans and livestock 
as a result of using some rainwater harvesting measures, can hinder adoption of the technologies.  
 
The agricultural research and extension network (AgREN, 2000), investigated the contribution of 
soil and water conservation to sustainable livelihoods in semi-arid areas of SSA. The study was 
based on a case study of two villages in Same District, in Northern Tanzania and five villages in 
Katakwi District, in north-eastern Uganda. It was found that a majority of farm households in the 
Tanzania case study were practising soil and water conservation techniques probably as a result 
of improved access to markets and increased producer prices, while in Uganda households had 
neglected soil and water conservation and diversified away from crop production because of low 
profitability. The study however was based on a very small sample and therefore, the conclusions 
may not be representative.  
 
Various writers have discussed the challenge of increasing food security in Africa at policy level. 
It is pointed out that recent economic reforms undertaken in much of SSA based on neo-liberal 
thinking have had mixed impacts on the ability of farmers (especially small-scale farmers) to 
invest in agriculture (Holmén, 2006; Toulmin and Guèye, 2003; Koning et al. 2001). A study by 
AgREN showed that market reforms may have resulted in higher produce prices in Same District, 
Tanzania, leading to investment in water and soil conservation while in Katakwi District, 
Uganda, such effects were not observed (AgREN, 2000). It is suggested that governments can 
play a role in promoting food security by creating an enabling environment for development, 
correcting for market failures and promoting social justice. Trade policy and investment in water 
harvesting technologies are some of the policies central to improving productivity of rain-fed 
agriculture particularly in SSA (e.g. Rosegrant and Cline, 2003; Duncan, 1998). Schweigman 
(2003) attributes stagnation of food production in SSA to what he terms ‘the illusion of the 
exclusive actor’. He argues that opportunities for increased food production depend on proper 
interaction between various actors. 
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The Ugandan situation  
 
Rain-fed agriculture accounts for a large proportion of agricultural production in Uganda. 
According to FAO (2005), Uganda receives an average annual precipitation of 1180 mm, 
although there is wide seasonal variation in availability and distribution as well as relatively high 
mean monthly evaporation rates (i.e.125 − 200mm), which leads to loss of large proportion of 
potential agricultural production. In drier areas of the country (i.e. North-East), food crop 
production requires supplementation of rain-fed agriculture with some form of irrigation. 
However, compared to other SSA countries, Uganda does not have dramatic differences between 
dry and wet seasons.  
 
Like in much of SSA, food consumption in Uganda has not improved over the past three decades 
(FAO 2003), despite high levels of economic growth attained since early 1990s. Several 
circumstances contribute to the current bad food security situation in Uganda, the most important 
being, rapid population growth rate, conflict in the North and recurrent below average 
precipitation (FAO, 2005; Bahigwa, 1999; FAO, 1997). The population growth rate in Uganda 
stands at 3 % p.a. (i.e. one of the fastest in the world), and 38 % of the population are still 
considered poor (GoU, 2005; UBOS, 2005). In addition, the rate of growth of the agricultural 
sector has steadily declined from 5.6 % in 1999 to 1.8 % in 2004 mainly due to low agricultural 
incomes (GoU, 2005) and frequent droughts (Okidi et al. 2004). It will be difficult for Uganda to 
contribute substantially to the Millennium Development Goal (MDG) of halving the number of 
undernourished people in developing countries by 2015 if measures are not taken to increase 
agricultural productivity.  
  
Bananas (Matoke) are the major food crops in areas that receive relatively high annual rainfall 
(i.e. Central and Southwest). FAO (2005) reported that bananas accounted for 28 % of the 
cropped areas in Uganda in 2000. Being a perennial crop, banana requires high soil moisture all 
year round for better yields. Improving rainwater harvesting in banana fields can therefore greatly 
contribute to reducing food insecurity in Uganda. 
 
Agricultural development seems to be ranking high on the Government agenda as it manifested in 
the Plan for Modernisation of Agriculture (GoU, 2004). Similarly, water conservation is also well 
placed in the national agricultural development strategic plans (GoU, 2000; NEMA, 1998a). 
Dissemination of rainwater harvesting techniques to farmers in Uganda has mainly been through 
extension service spearheaded by government extension service system and various non-
governmental organisations (NGOs). However, following the structural adjustment programmes 
of the 1980s and early 1990s, support to farmers from the agricultural extension staff 
substantially declined as a result of retrenchment. The remaining government extension staffs are 
not efficient owing to low morale resulting from poor facilitation (e.g. AgREN, 2000). The recent 
plans by the Government to promote demand driven agricultural extension is likely to further 
make extension service inaccessible to poor small-scale farmers because of lack of effective 
demand. As a result farmers are increasingly becoming dependant on NGOs for agricultural 
advice. 
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Materials and methods 
 
Study area description  

The study was carried out in 8 villages, 4 each in the districts Kiboga and Masaka in West and 
Central Uganda. In Kiboga district, the study was conducted in villages: Bulaza, Busana, 
Kamulope, and Kigando, found in Gayaza Sub-county (Figure 1). The district (0°42' −1°29' N 
and 31° 19' − 32° 14' E) has a maximum altitude of about 1400 − 1590 meters above sea level 
and it is characterized by undulating gently to steeply sloping hills and flat valleys. The district is 
dominated by ferralitic, lithosols, and hydromorphic soils of low to medium productivity 
(NEMA, 1998b). Agriculture is mainly carried out on hilltops and backslopes. However, valleys 
with well drained soils are also used for crop production. The rainfall pattern is bimodal with 
peaks occurring in March to May and September to November. The average rainfall for the 
period 1991 to 1997 was reported to be 1488 mm, received over a period of 90 to 130 days, 
revealing a monthly average of 124 mm (ibid). It was reported that the annual precipitation has 
been declining over the years. Temperatures rise up to 30°C and the monthly evaporation is 
reported to be in the range of 125 mm and 150 mm in the wet and dry season respectively (ibid).  
 
The major land use in Kiboga district is small-scale crop production and animal husbandry. The 
district is a frontier region with low population density (59 persons per kmP

2
P ) compared to the 

national average (124 persons per kmP

2
P ), implying relative abundance of land (e.g. UBOS, 2005). 

However, high natural growth rate and immigration are driving the human population from the 
decline, which resulted from the early 1980 war. Similarly, the economy of the district is 
improving, probably owing to upgrading of the Kiboga-Kampala road, which has improved 
access to the regional market, Kampala, about 150 km away.  
 
The study was based on villages in Kiboga district where Buganda Cultural and Development 
Foundation (BUCADEF) is working. BUCADEF was started in 1994 and became operational in 
1995, while in 1997, the organization started operation in Kiboga district. The major objective of 
the organization is to improve the quality of life of the people of Buganda. Current projects of the 
organization include: food security, nutrition and poverty alleviation project, maize post harvest 
project, land and environmental conservation project, and cassava food security project. The 
present study was carried out in villages where Banana tissue culture transfer technology project 
(2002-2004) was implemented and where Land and environmental conservation project (LECP, 
(2004-2006)) is ongoing. The major objective of LECP is to improve food security among rural 
farmer communities by increasing agriculturally derived incomes through banana production and 
promoting best practices for soil and water conservation. 
 
In Masaka district (0°19' − 1°44' S and 31° 19' − 32° 5' E), the study was conducted in four 
villages namely; Kibale, Kiwanyizi, Bugonzi and Namwanzi, found in Bukulula Sub-county. 
Masaka district (Figure 1) rises to a maximum altitude of about 1066 − 1524 meters above sea 
level and in many areas it is characterized by moderately sloping hills with flat tops, which merge 
in flat-bottomed valleys sometimes with flowing streams. The district is dominated by ferralitic 
and hydromorphic soils of medium productivity. Like in Kiboga district, agriculture in Masaka 
district is mainly carried out on hilltops and back slopes, however, valleys with well-drained soils 
are also used for crop production. The rainfall pattern is bimodal with two peaks occurring in 
March to May and September to November. The average rainfall is reported between 1100 – 



1200 mm, received over a period of 100 to 110 days, revealing a monthly average of 92 – 100 
mm (NEMA, 2004). It is reported that the annual precipitation has been declining over the years. 
Like in Kiboga district, temperatures in Masaka district are fairly stable throughout the year, with 
a maximum of 30°C, leading to high potential evaporation rates.  
 
 

Lake 
Edward 

Lake 
George 

Lake Victoria 

Lake 
Kyoga 

Lake Albert 

Kiboga  

Masaka

KAMPALA 

Uganda 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Location of study areas (Source: FAO-AQUASTAT, 2005). 
 
Masaka district falls under intensive banana/coffee system and is one of the most densely 
populated (248 persons per km2) districts in Uganda with no frontier land available, which is 
partly responsible for declining soil productivity. Farming accounts for 75 % of household 
income in Masaka district (NEMA, 2004). Owing to its position (about 130 km) along the 
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highway from Kampala to South West Uganda and relatively good feeder roads, for a long time 
Masaka district has enjoyed good access to local and regional markets. In both districts, private 
traders who buy surplus produce at farm gate or in village markets dominate the market for 
produce. Currently the district is experiencing economic stagnation at best, probably resulting 
from declining crop production, especially coffee and banana (i.e. major income earners) due to 
crop diseases, soil fertility decline and below average rainfall (NEMA, 2004; Lusty and Smale, 
2002). 
 
The present study in Masaka district was based on villages where Masaka Diocesan Development 
Organization (MADDO) is working. MADDO is a Catholic Church social service organization 
founded after the 1979 war, with the aim of helping widows, caring for orphans and the disabled, 
as well as people in extreme poverty. The development arm of the organization was however, 
started in 1988 and is funded by the German government. Other sources of funds include 
NORAD, CCFD and a UK based Catholic fund for development. The major objective of the 
development arm of the organization is to contribute to improvement of the living standards of 
small-scale farmers through practicing the sustainable agriculture concept. The development arm 
of the organization has agriculture, animal husbandry, aforestation and environment components. 
 
The small-scale farmers in Kiboga and Masaka district do much of the land operations using a 
hand hoe and use very little external inputs. Both districts report a declining trend in precipitation 
as well as increased variability in distribution. Many actors including government extension 
services and NGOs have been involved in some form of promotion of rainwater harvesting and 
utilization for crop production. In recent years drought-related food insecurity has become a 
common occurrence in both districts, which is likely to make investment in RHT by farmers even 
more worthwhile. 
 
 
Data collection 

The study was based on a household survey, key informant interviews, focus group discussions 
as well as field observations, conducted in two banana-growing districts (i.e. Masaka and Kiboga; 
Fig 1) during June and July 2006. The study was carried out in villages where both the 
government and NGOs are actively involved in extension service delivery. This was intended to 
determine if there are differences in extension service approaches employed by the Government 
and NGOs, and between NGOs, with an aim of determining the degrees of success in 
implementing RHT. The sample was composed of 62 respondents (i.e. 36 banana growers 
covered during the household survey, 14 key informants and 12 focus group discussion 
participants).     
 
Key informant interviews  
Key informant interviews were based on a sample of 10 respondents, which included 4 NGO 
extension officers (2 from each district) and 6 government extension officers (3 from each 
district). In addition, a group discussion with 4 agricultural extension officers was held in Masaka 
district. Key informants were purposively selected because of their experience in agricultural 
extension service, and they were therefore expected to have a substantial contribution to the 
study. For this reason an interview guide was selected as a tool for data collection because it 
allows an open discussion between the researcher and the respondent, which allows generation of 



a wealth of opinions as well as shared priorities. Key informant interviews were conducted to 
gather information concerning the need and demand for RHT, types of rainwater harvesting 
techniques being promoted by the extension agencies, emphasis placed on RHT, target 
population, opinions about rate of adoption of the various techniques, factors slowing down 
adoption rates, strategies used to promote RHT, and possibilities to promote adoption of RHT. 
 
Focus group discussions 
Two focus group discussions were carried out and they were intended to gather views of local 
leaders, contact farmers and non-adopters2 toward rainwater harvesting. Focus group discussions 
covered areas as those covered in key informant interviews. Focus group discussions helped to 
establish aspects on which local council one (LC 1)3 leaders, contact farmers and non-adopters 
share similar opinions regarding RHT and highlight those where consensus was not reached as 
well as determine the reasons why consensus was not reached. Local leaders were selected for the 
study because of their experience in local conditions. Contact farmers4 were selected because 
their experience as farmers as well as trainers was vital for the present study, while non-adopters 
contributed important insights as to why farmers are reluctant to use RHT. One focus group 
discussion was organised in each district and each focus group was composed of 6 participants 
(i.e. 2 local leaders, 2 contact farmers and 2 non-adopters). 
 
Household survey 
A household survey was conducted covering poor and medium income small-scale banana 
growers using a questionnaire with both open and closed ended questions (e.g. Bryman, 2004). 
The household survey was based on a sample of 36 respondents (18 from each district). For 
purposes of comparison of performance, 12 respondents were selected from farmers who do not 
use RHT (non-adopters), 12 respondents were selected from farmers who have used RHT for no 
more than 4 years (late adopters), while 12 respondents were selected from farmers that have 
used RHT for at least 5 years (early adopters). The sampling exercise began by selection of one 
sub-county in each district where an NGO has been operating for more than five years. A list of 
villages in each sub-county where each NGO is operating was obtained. Systematic random 
sampling was done to select 8 villages (4 villages in each district) from which respondents in the 
abovementioned categories were purposively selected for the study. The household survey was 
conducted to collect data concerning social characteristics of the respondents (e.g. sex, position in 
the household and education level), size of land holding, size of land under banana, how banana 
is grown (e.g. plantations, fields, scattered, along ridges etc.), purpose of production, banana 
production per month, household food security situation and trends and types of rainwater 
harvesting techniques used (if any). The household survey was also conducted to collect data on 
cost elements involved in banana growing (including putting in place water harvesting measures), 
extent of adoption, reasons for low (or non) adoption, priorities for farmers (e.g. RHT, hybrid 
seeds, pesticides, fertilizers, etc.) and policy suggestions to promote adoption of RHT.  
 

                                                 
2 Non-adopters are farmers who do not use RHT, but may know about it and even have benefited from information 
about it. Adopters are farmers that use RHT with or without benefiting from extension service. 
3 Local council one (LC 1) is the lowest administrative level within the Ugandan government system. 
4 Contact farmers are individuals selected and trained by NGOs in basic farming practices. They are a link between 
extension officers and the ordinary farmers. 
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The household survey was intended to capture the opinions and experiences of household 
members who are directly involved in banana growing. The survey therefore targeted the 
household member (household head or spouse) directly involved in agriculture. A household 
survey using a semi-structured questionnaire was deemed a suitable method for data collection 
because it is time saving and therefore suitable for gathering of data from a fairly big sample. 
Since one of the objectives of the study was to compare performance of the 3 groups of farmers, 
data collected with questionnaires is easy to handle using computer statistical programs and 
therefore easy to use for comparison purposes.  
 
Farmers do not feel comfortable being asked questions that may lead one to establish their 
economic status (Hajdu, 2006; Chambers, 1983). For this reason, a market survey was carried out 
in order to obtain data that was used to determine the average local prices of banana and how 
prices vary during the year. The market survey covered 30 small-scale traders who buy bananas 
at farm gate. The traders were asked how much money they pay to a farmer for a marketable-
sized bunch of banana (i.e. with an average of about 25 kg) in June (abundant harvest) and 
December (low harvest). 
 
 
Data analysis 

Analysis of qualitative data obtained during key informant interviews and focus group 
discussions involved critically studying the data to detect some strong trends in opinions 
generated concerning topics covered. Analysis of data collected during the household 
questionnaire survey involved editing in order to sort out irrelevant material. Numerical codes 
were assigned to text responses to allow for easy entry and analysis. The data were then entered 
into Microsoft Excel 2000 program. Microsoft Excel was used for data entry because it allows 
some statistical calculations to be done. The program also allows export of data to other statistical 
programs like SPSS for statistical analyses that cannot be easily done using Excel. Data analysis 
involved calculation of percentages, arithmetic means and standard deviation. Linear regression 
analysis was carried out to determine factors that affect income and banana production of the 
sampled households.  
  
 
. 
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Results  
 
Social characteristics of respondents 

The household survey covered 36 poor and medium income banana growers in Kiboga and 
Masaka districts. The three groups of banana growers studied were; farmers who do not use RHT 
(non-adopters), farmers who have used rainwater harvesting technology (RHT) for at most 4 
years (late adopters) and farmers who have used RHT for at least 5 years (early adopters). The 
proportion of male respondents was 53 %. The proportion of household heads was 72 %. The 
average age of respondents was 50 years (standard deviation 10.2, n = 36). The early adopters 
and late adopters revealed slightly higher average age than non-adopters (Table 1). The findings 
reveal that years of school attendance influence farmers’ adoption of RHT. Significantly higher 
level of education was found among early adopters than late adopters and, particularly non-
adopters. The results reveal an average household size of 6.1 persons. Significantly higher 
household size was revealed among late adopters than early adopters and, particularly non-
adopters in Masaka, which probably explains lack of adoption of RHT because of lack of labour. 
Non-adopters in Kiboga revealed a bigger household size than late adopters and, particularly 
early adopters.  
 
 
Income of respondents 

All respondents do crop production and 50 % do livestock rearing, implying that agriculture is 
the most important source of income. Only few respondents engage in trade, implying that 
residents in the sampled villages mainly depend on external traders, and even a very small 
number engage in casual labour and other activities (Table 2)TP

5
PT. The average household (i.e. 6.1 

persons) income was 1172 $TP

6
PT, revealing per capita income of 192 $, which is lower than the 

national average of 280 $ (HTWorld Bank TH) TP

7
PT. Rural incomes are generally lower than urban incomes 

and hence, lower than the national average. The per capita income revealed in the present study is 
close to FAO’s average rural income (176 $) for UgandaTP

8
PT. However, $ 0.5 per person and day is 

very low compared to the $ 1 per person and day, which is commonly seen as a general but rough 
poverty line (e.g. World Bank Publications). The income is very unevenly distributed. The annual 
average income for the richest three of sampled households (about 10 % of sampled households) 
was $ 2943 (i.e. $ 1149 per household member and year) compared to 826 $ (i.e. $ 140 per 
household member and year) for the rest of the households. 
 
Significantly higher mean annual incomes were revealed among early adopters than late adopters 
and, particularly non-adopters (Table 3). Similarly, early adopters revealed higher mean annual 
income per household member (total income, i.e. not only from farming) than late adopters and, 
particularly non-adopters (Figure 2). Still it is not clear if it was the greater wealth that enabled 
adoption of RHT, or adoption that resulted in higher incomes. Normally wealthy households in 

                                                 
TP

5
PT The figures about income presented in this report need to be treated with caution. Rural households tend to have 

diverse sources of income.  Although an attempt was made to determine income from various sources, it has not been 
possible to determine if the income sources revealed for every sampled household is exhaustive. 
TP

6
PT One US $ was equivalent to 1845 Uganda shillings (UGX) by the time of fieldwork 

TP

7
PT HThttp://www.worldbank.org/afr/ug/TH 

TP

8
PT HThttp://www.fao.org/es/ess/yearbook/vol_1_2/pdf/Uganda.pdfTH 



rural Africa tend to be bigger because they have more labour to do income generating activities 
(Hajdu, 2006; Larsson, 2005).  However, household size results in the present study do not 
appear to support this hypothesis. The average household size may not be a very good indicator 
of wealth and labour available for the household to construct rainwater harvesting structures in 
Kiboga and Masaka districts because 50 % of the population is below 15 years (NEMA, 2004, 
1998b). For this reason respondents were asked to state how many household members and hired 
workers they use to do farm work. Kiboga district revealed higher total labour availability 
compared to Masaka district (Table 4). Significantly higher total labour availability was revealed 
among early adopters than late adopters and, particularly non-adopters. Early adopters in Kiboga 
had almost 2 times higher labour availability than non-adopters.  
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Figure 2: Annual mean income per household member (from all sources) for different groups 
 
As for Masaka, early adopters revealed more than double the labour available compared to non-
adopters. Non-adopters in Kiboga district revealed high labour availability probably owing to 
large household size, despite low income. There appears to be a weak positive relationship 
between labour availability and household income, probably because wealthy households can 
afford hired labour. Family members were the major source of labour for doing farm work (Table 
5), particularly in Masaka district. Hired workers provided supplementary labour in 16 
households, of which 15 were found in Kiboga district.  
 
 
Land holding and crop production 

The study revealed an average household land holding of 3.19 ha9.  Early adopters in Masaka 
district had less land than non-adopters, a circumstance that might have forced them to do the 
necessary investments in rainwater harvesting technology (Table 6). This supports Boserup’s 
                                                 
9 The figures have been checked and found to be close to FAO estimate for Uganda 
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hypothesis that reduction in land availability as a result of population increase leads to 
intensification of agriculture − involving reducing fallow periods and increasing use of fertilizers, 
which in most cases imply increased labour input per unit of land (Boserup, 1965). Masaka 
district revealed lower land availability compared to Kiboga district, probably because Kiboga is 
a frontier region. Adopters in Kiboga district had more land than non-adopters. This probably 
indicates that adoption of RHT in Kiboga district was a question of availability of labour and 
money, while in Masaka it might have been driven by plenty of labour and inadequate 
availability of land. Masaka district did not reveal a big difference in cropland acreage, while 
adopters in Kiboga district had more cropland than non-adopters (Table 6). The study revealed a 
significant positive relationship between household income and crop acreage (Figure 3). 
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Figure 3: Relationship between total household income and crop acreage 
 
All farmers grow bananas. Other crops of very high importance were maize, cassava, beans and 
sweet potatoes, all of which are staple food crops (Table 7). This indicates that most farming is 
probably for home consumption with only surplus sold. Only half of the farmers grow coffee – a 
cash crop. No big difference in priority of crops among categories of respondents was detected. 
Coffee was prominent among all groups of farmers in Masaka, probably because the district is a 
traditional coffee growing area. Other non-traditional cash crops like groundnuts, tomatoes, 
vanilla and cabbages were common among adopters, and particularly early adopters. The study 
revealed significantly higher crop diversity among early adopters in both districts, and late 
adopters in Kiboga (Table 8). 
 
 
Banana growing 

The study revealed an average banana acreage of 1,18 ha, which is more than 40 % of the 
average crop acreage, and more than 30 % of the average total land holding (Table 6). Kiboga 
district revealed higher banana acreage than Masaka district. Adopters in Kiboga district had 
higher banana acreage than non-adopters. Non-adopters in Masaka district had higher banana 



acreage than early adopters and, particularly late adopters. It is likely, however, that the high 
banana acreage revealed for non-adopters in Masaka district appears as an inter-crop with maybe 
coffee. However, half of the non-adopters in Masaka reported growing bananas in plantation. For 
this reason, it is highly likely that the question was misunderstood. Late adopters in both Masaka 
and Kiboga district grow banana in mixed gardens, while early adopters grow bananas both in 
plantations and mixed gardens (Table 9).  
 
However, very few pure banana plantations can be found in the study areas. It can therefore be 
argued that the term ‘banana plantations’ in this case is used to refer to gardens with banana 
plants accounting for the majority of crops in the field, while mixed banana gardens have lower 
concentration of banana plants.  The major purpose of banana production among non-adopters 
was home consumption, while the adopters produce banana for both home consumption and the 
market (Table 10). Only one respondent among early adopters in Kiboga district reported that the 
main purpose of banana production was to generate income. The majority of respondents appear 
to be growing bananas for home consumption probably because banana is a staple food crop. 
This supports reports that the majority of poor and medium income farmers in sub-Saharan 
Africa engage in subsistence production (Larsson, 2005).  
 
 
Elements of the green water strategy among banana growers 

The study revealed that rainwater harvesting technologies promoted by all extension agencies 
were mulching, contour bunds, trenches (cut off drainage) and roadside ditches, while 
underground tanks and lining ditches with plastic papers was only promoted by Masaka district 
extension department. During the study respondents were asked what rainwater harvesting 
technology (RHT) they know. Adopters, especially early adopters, knew much more about a 
variety of rainwater harvesting technologies (Table 11). Non-adopters knew less in general, but 
(in Masaka) they had good knowledge about mulching and contour bunds – practices that are 
common in banana plantations. This is probably because Masaka is a traditional banana-growing 
district.  NGOs were the major sources of information for adopters; in addition, school training 
and fellow farmers were equally important sources for late adopters (Table 12). Non-adopters 
learnt about RHT from fellow farmers, probably because they do not have access to NGO or 
government extension staff for training. Training, especially by government extension officers, 
takes place at parish or sub-county headquarters, which are far from many potential participants. 
It is only during focus group discussions that tree planting was mentioned as one of the RHT 
known and practiced. The composition of the group may have lead to such a response. Although 
trees have many uses on a farm like nutrient input, nutrient recycling and soil conservation 
(Pedro, 1999; Pedro et al. 1997), their role in rainwater harvesting is subject to debate. 
 
Adopters use a wide range of RHT (i.e. cut off drainage, roadside ditches, contour bunds and 
mulching), while non-adopters almost only use mulching (Table 13; Plates 1,2 & for comparison 
see Plate 4), probably because contour bunds and trenches are so labour demanding, lack of 
knowledge (training) or lack of interest (Table 14). A majority of sampled farmers reported that 
the major input required to implement RHT is labour. The sampled farmers in Masaka district 
were neither utilizing underground tanks (Plate 3) nor lining ditches with plastic papers due to 
inadequate expertise and lack of money. There was no need for terracing in the study areas. The 
major reason for adopting RHT was to conserve water in the soil and increase crop yields (Table 
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15). Only a few farmers adopted RHT (mulching) to suppress weeds and control soil erosion. 
Household members (particularly males) provide much of the labour required for putting in place 
rainwater harvesting structures for adopters (Table 16). Hired workers provide additional labour 
among adopters mainly in Kiboga district.  
 
All adopters use RHT on bananas (Table 17) and, in Masaka, a few other crops (i.e. vegetables 
and coffee). Adopters, particularly early adopters, reported noticing impacts resulting from 
utilizing RHT, mainly high yields and healthy plants (Table 18). However, some late adopters in 
Masaka, did not report seeing any benefit, probably because they had just tried the techniques, 
most likely on a small-scale. When adopters were asked whether they have adequate rainwater 
harvesting structures on their farms, a majority of early adopters thought they had enough, while 
late adopters did not (Table 19).  
 

 
Plate 1: A contour bund in a banana plantation 
 

 
Plate 2: A trench in a mixed garden 
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The major reason why adopters did not have enough rainwater harvesting structures on their 
farms was because of lack of money to invest in RHT (Table 20). This is probably because 
structures that are in place only require extra labour, and further improvements on exiting 
structures require inputs like plastic papers, which cost money. The majority of late adopters in 
Kiboga also argued that construction of RH structures is too labour intensive. Nine out of ten 
farmers that reported rehabilitating RH structures were found in Kiboga district, probably 
because they had more income and could hire labour to do the job. Rainwater harvesting 
structures are rehabilitated every dry season (i.e. in 6 month intervals, Table 21). 
 

 
Plate 3: An underground water tank for rainwater harvesting 
 
 

 
Plate 4: A banana plantation with no rainwater harvesting structure 
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Demand for rainwater harvesting technology among banana growers 

Focus group discussions revealed that very few farmers, particularly in Kiboga district, utilize 
RHT. Only a fraction of farmers that attend training in rainwater harvesting utilize RHT. During 
focus group discussions trenches and contour bunds were found to be the most common RHTs. 
Participants in focus group discussions concurred that trenches are more important for rainwater 
harvesting compared to mulching because the technique is applicable to all crops, despite the fact 
that it is labour demanding. It was pointed out that it is worthwhile to invest in soil and water 
conservation structures because they stay on the farm long enough after construction (Table 22), 
the important thing is maintenance, which is relatively easy. 
                           
The study findings did not show any clear pattern in farmers’ priorities. However, it can be 
noticed that non-adopters had preference for RHT and fertilizers, while late adopters showed 
clear preference for hybrid seeds (Table 23). Early adopters in Masaka showed preference for 
RHT and pesticides while those in Kiboga preferred hybrid seeds and fertilizers. The majority of 
respondents attributed recurrent food insecurity in their households to inadequate precipitation 
(Table 24), which demonstrates the need for utilization of RHT. Participants concurred during 
focus group discussions that there is need for rainwater harvesting for crop production. However, 
the household survey revealed that the demand for RHT does not feature highly among farmers’ 
priorities. A fact that is supported by key informant interviews with district and NGO extension 
officers, which revealed that the demand for training in RHT among farmers is very low. 
Promotion of RHT ranks relatively higher in MADDO and BUCADEF activities compared to 
donor NGOs agenda. One of the extension officers reported that if he identifies a need for 
training farmers in RHT, he has to mask it under soil conservation if he is to obtain funding. 
Promotion of RHT ranks low on the districts’ agriculture department priorities, particularly in 
Kiboga. In Masaka district, the bad weather experienced in recent years is said to be raising 
interest for rainwater harvesting among district agricultural extension department. For instance, in 
the 2006/07 financial year, the district agricultural extension department was allocated some little 
money for training extension officers in RHT and building demonstration facilities (e.g. 
underground tanks) 
 
 
Benefits of the green water strategy to banana growers 

The study revealed a dramatically higher monthly banana production per farm, banana production 
per consumption unit10, and banana yield per hectare for early adopters in both districts (Figure 4, 
Table 25). The longer respondents have used RHT, the higher the yield. It is not clear whether 
higher productivity found among the adopters is a result of utilization of RHT or it is due to other 
factors like access to fertile land, fertilizers, etc. In addition, there is much variation in banana 
yield even within the same group of respondents probably because of differences in agro-
ecological conditions (i.e. soil, slope, shade, etc.) and use of fertilizers, helping some farmers 
while handicapping others. The sample of farmers interviewed in Masaka district revealed lower 
yield compared to those in Kiboga district probably because of declining soil fertility in Masaka.  

                                                 
10 In calculating banana production per consumption unit, the following weights have been used: Adults (>15 years) 
1.0; children (<15 years) 0.5 (Larsson, 2005), the old people were not considered because such data were not 
obtained. 
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Banana production seems to be dominated by a few successful farmers. The average production 
per farm for the three best performing farmers (about 10 % of sampled households) was 97 
bunches of banana per month compared to19 bunches per farm for the rest of the farmers. The 
average monthly banana production per consumption unit of the three best performing farmers 
was 46 bunches of bananas compared to an average of 5 bunches per month revealed for the rest 
of the sampled farmers.  The figures about banana production per farm need to be treated with 
caution. Farmers were asked how many marketable-sized bunches of banana (i.e. weighing about 
25 kg) they harvest per acre and month, which may have prevented disclosure of the actual 
output. It has not been possible to determine if or to what extent farmers may have deliberately 
disclosed wrong answers.  
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Figure 4: Monthly mean banana production per farm, production per consumption unit, and yield 

per hectare for different groups 
 
 
In an attempt to investigate the impact of adoption of RHT on food security, respondents were 
asked about the food security situation in their households. According to the respondents’ 
subjective assessments, early adopters were in a significantly better food security situation than 
late adopters and, particularly non-adopters (Figure 5, Table 26). Considering adopters only, the 
study revealed that there were more food insecure people in Masaka than in Kiboga, particularly 
among late adopters, a situation that might have forced them to utilize RHT. In general about half 
of the farmers sampled were food insecure. However, the study was based on a small sample. It 
would be interesting to investigate the impact of the green water strategy on food security among 
small-scale farmers using a bigger sample.  
 
A majority of non-adopters and late adopters in both districts reported drought as the major cause 
of food insecurity (Table 24). In addition, about half of the respondents in Masaka identified 
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pests as the major cause of food insecurity. Poor soils were a major cause of food insecurity 
particularly among non-adopters in Kiboga. This is in agreement with reports that a combination 
of soil depletion, banana weevils, nematodes, fusarium and bacterial wilts have caused drastic 
decline of banana yield in central Uganda (Lusty and Smale, 2002), causing food insecurity. The 
majority of farmers buy food or eat fewer meals per day in periods of food scarcity (Table 27).  
Buying food puts heavy strains on already over stretched budgets for poor small-scale farmers, 
while surviving on fewer meals per day can substantially reduce family labour productivity. 
When asked about trends in household food security over the past 10 years, an overwhelming 
majority of respondents in all groups reported that the food security situation has deteriorated 
(Table 28). This is in line with reports that food security throughout sub-Saharan Africa has 
deteriorated over the past decades mainly as a result of high prices for farm inputs, population 
increase and scaling down of government support to the agricultural sector (Djurfeldet et al. 
2004; Kydd et al. 2004; FAO, 2003; Schweigman, 2003; McCalla, 1999). 
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Figure 5: Household food security situation for different groups 
 
 
During the study farmers were asked about the amount of money they spend on establishment of 
a banana plantation, as well as putting in place and maintaining rainwater harvesting and 
conservation measures. The study revealed that establishment of a banana plantation involves 
significantly high costs of planting (i.e. cost of suckers, transportation and planting) and 
mulching (Table 29, 30). The costs of planting were higher in Kiboga, probably because of high 
cost of suckers. Mulching was more expensive in Masaka probably because of scarcity of 
materials for mulching due to high population density and smaller holdings there. The initial 
investment costs of establishing a banana plantation were high but maintenance was cheap. 
Similarly, the unit investment cost (labour) of constructing rainwater harvesting structures was 
higher than maintenance. However, the unit investment costs of constructing and maintaining the 
structures were very low compared to other costs involved in establishing and maintaining a 
banana plantation. Significantly higher costs were found among early adopters than late adopters 
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and, particularly non-adopters. However, these results need to be treated with caution, as farmers 
tend to inflate costs and at the same time underestimate farm production. In addition, the study 
was based on a small sample; probably cost and farm production results would have been 
different if the study was based on a bigger sample. The average price of a bunch of banana in 
Masaka was 1.66 $, which is 1.3 times higher than in Kiboga (Table 31). 
 
 
Approaches to extension service delivery 

The district extension department and BUCADEF are responsible for providing RHT-extension 
services to farmers in the sampled villages in Kiboga district, while in Masaka district provision 
of RHT-extension services is the responsibility of the district extension department and 
MADDO. Initially all agricultural extension service providers disseminate knowledge through 
group-based extension, but later turn to train and visit method. A typical group is composed of 
about 15 to 50 members. Training by government extension service providers normally takes 
place at sub-county and parish levels. Group-based training was the major avenue through which 
government extension officers disseminate knowledge to farmers. However, other approaches 
like farm visits and contact farmer approach are employed. The target farmers for district 
agricultural extension are those who are interested (i.e. attend training). Government extension 
service providers embraced group-based extension service delivery so as to reach out to many 
farmers at the lowest cost possible. Government agricultural extension departments in both 
districts were severely constrained in terms of financial resources and personnel to carry out 
agricultural extension. For example, it was reported that there is about one extension officer for 
every 1500 households in Masaka district, while there is one extension officer for every two sub-
counties in Kiboga district.   

 
Non-governmental organizations in both districts also embraced group-based extension. Like 
district extension services, MADDO (Masaka) targets interested farmers, while BUCADEF 
(Kiboga) targets vulnerable people identified by local councils. NGOs form and train farmer 
groups at village level (LC 1) which is usually closer to farmers. Farm visits, contact-farmer 
approach, and exchange visits are also important avenues for knowledge dissemination. NGOs in 
both districts seem to be better facilitated with motorcycles and fuel than are government 
extension agents. Apart from trainings, farm visits and demonstrations, NGOs also offer a range 
of incentives. In Kiboga, for example BUCADEF gives farmers improved goats and hybrid 
planting materials for crops like banana, maize and beans, and carries out demonstrations in how 
to grow such crops. In Masaka, MADDO requires that farmers have to put in place soil and water 
conservation structures on their farms before they can benefit from other projects of the 
organization like ‘send a cow’11, food processing and growing of fruit trees. Unlike BUCADEF, 
MADDO promotes organic agriculture12, which strictly discourages use of external inputs (i.e. 
inorganic fertilizers, pesticides and herbicides).  
 
However, each NGO operate in a fraction of the district. In Kiboga district, BUCADEF, activities 
are based on short-term projects (often 3 years), when they are phased out they can stay or move 
                                                 
11 In send a cow project, a group of farmers is given a heifer. The group of farmers chose a farmer among themselves 
to look after the heifer, when it delivers a she calf, the calf is sent to the next farmer in line, and the project 
continues.   
12 For a discussion about sustainable agriculture, please see Halweil, 2006. 
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to other villages without proper mechanisms in place to sustain the projects. For both NGOs and 
government projects, contact farmers who are charged with promoting project activities in 
absence of paid staff, are not well motivated to carry out their responsibilities. There was some 
collaboration between NGOs and research institutions in the area of participatory research13. 
However, the study did not reveal any close collaboration in provision of extension service 
between the NGO working in the sampled villages in each district and other NGOs, nor between 
NGOs and the district extension department. Lack of collaboration among the local organisations 
dealing with rural development has been reported in other parts of SSA (Michael, 2004; 
Schweigman, 2003). The study revealed higher awareness about RHT among all groups of 
farmers in Masaka district. Rainwater harvesting technologies were utilized on more crops in 
Masaka district compared to mainly banana in Kiboga. The adopters in Masaka district had better 
looking banana plantations (i.e. well pruned and healthy). However, higher banana yields were 
reported in Kiboga district. Very few farmers reported having been trained by district agricultural 
extension staff in both districts. 
 
 
 
Incentives likely to increase the use of rainwater harvesting technology (RHT) 

The study revealed that the utilization of RHT has lead to higher yields among adopters, 
particularly early adopters. Regardless of the reported benefits, the level of adoption and 
utilization of RHT is still very low.  A number of adopters neglect rainwater harvesting 
structures. Only a fraction of farmers that attend trainings in rainwater harvesting actually utilize 
RHT. Focus group discussions revealed that about 20 % and 10 % of the households in the 
sampled villages in Masaka and Kiboga respectively, use RHT. The study revealed a number of 
social economic, physical and institutional factors that hinder adoption and utilization of RHT. 
 
Social economic factors that hinder adoption of RHT, which were mentioned during the study, 
include lack of market (and low prices) for agricultural produce leading to low profitability of 
agriculture. The study revealed that lack of profitability of small-scale agriculture makes it 
unattractive for the youth (i.e. the youth like activities with quick returns). The respondents also 
attributed lack of investment in RHT to poverty. Focus group discussions and key informant 
interviews also revealed that some farmers do not turn up for trainings because they perceive 
them to be meant for the literate. Some farmers were reported to be uninterested in RHT because 
they do not respect extension officers, or simply due to negative attitude toward RHT. It was 
reported that some people hate rainwater harvesting techniques because of the force used to 
promote them in the past while others think the techniques are primitive and useless. 
   
Some factors hindering adoption of RHT mentioned during the study can be categorised as 
physical. The most commonly cited reason hindering adoption of RHT was that some techniques 
(i.e. digging trenches etc) are labour intensive and therefore impossible to apply on large scale. It 
was also reported that farmers are reluctant to adopt rainwater harvesting technologies because 
their contribution to agricultural production can only be realised in the long run (i.e. soil 
improves slowly and it takes time to apply RHT on a large part of the holding) and some times 

                                                 
13 For example BUCADEF collaborates with researchers from Kawanda Agricultural Research Institute to test 
performance of improved banana, cassava, beans, etc. on farmers’ fields.  
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the benefits are not ‘visible’. This is probably because soils are depleted which makes it difficult 
for some farmers who have adopted RHT to realise substantial benefits. This is in line with 
reports that agricultural productivity in SSA is low owing to soil depletion and low levels of 
inorganic fertilizer use (Staff writer, 2006; Larsson, 2005). It was also mentioned that both 
districts were receiving adequate rainfall in the past years, such that even with the recurrent 
below average rainfall observed in the recent past, people remain reluctant to invest in RHT at 
present.  
 
Lastly some factors hindering adoption of RHT can be categorised as institutional factors. They 
include the soft approach used (i.e. teach and persuade) to promote RHT, which was reported to 
be ineffective. Extension officers reported that politicians fear that use of force in order to 
increase adoption of RHT, will diminish their political support. This stands in stack contrast to 
the sometimes harsh methods employed in Asia, which were partly responsible for the success of 
the green revolution there (Holmén, 2004). In addition, the district agriculture extension 
department is ill facilitated to satisfactorily carry out agricultural extension. Some extension 
officers reported that they have to repair their motorbikes from their own pockets and that they 
are given only 10 litres of fuel per month to cover a sub-county, or two,  in Masaka and Kiboga 
district respectively. Poor facilitation of district agricultural extension officers is the result of a 
decline in foreign aid to the agricultural sector, and neglect by national and local governments 
(e.g. Eicher, 2004; Holmén, 2004). Both NGOs and district extension officers reported that there 
is no specific funding for water conservation projects, which makes it extremely difficult to 
effectively promote RHT.   
 
During the household survey a majority of farmers suggested that investment in training and 
involvement of local councils are necessary to increase adoption and utilization of RHT (Table 
32). Adopters in Kiboga district also suggested that easier RHTs should be invented. This is not 
surprising because many farmers reported that some RHTs are labour demanding. Key informant 
interviews and focus group discussions revealed that courses of action taken at national level (i.e. 
stepping up financial support to the agricultural sector and reduction of taxes on agricultural 
inputs), district level and NGOs (i.e. development of communication and storage infrastructure, 
etc, implementing soil conservation bye-laws, emphasis on trainings and demonstrations, 
promotion of enterprises of high value, proper facilitation of extension staff, provision of 
incentives, like hybrid seeds, etc.) as well as village level (work groups, bye-laws, involve the 
youth and involvement of local councils) can greatly increase adoption and utilization of RHT.   
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Conclusions and final discussion 
 
Main elements of the green water strategy 

Mulching, contour bunds, trenches (cut-off drainage) and roadside ditches, constitute a package 
of rainwater harvesting technologies extended by all extension agents to farmers. In addition, 
underground tanks and lining ditches with plastic papers are only promoted in Masaka by the 
district extension department. In general the rainwater harvesting technologies identified in the 
sampled villages fall into in situ water conservation practices and small external catchment 
systems categories. Rainwater harvesting technologies are well known by adopters, especially 
early adopters. Non-adopters know less in general, but (in Masaka) they have good knowledge 
about mulching and contour bunds – practices that are common in banana plantations. This is 
probably because Masaka is a traditional banana-growing district.  NGOs are the major sources 
of information for adopters; in addition, school training and fellow farmers are important sources. 
However, the finding that even non-adopters have some knowledge of RHT or even utilize them 
(though on insignificant scale) implies that some of the technologies are not new in the sampled 
villages. The NGOs, and to a limited extent government extension staff, are just trying to 
rejuvenate utilization of RHT and training farmers in better ways of constructing rainwater 
harvesting structures (e.g. using the A-frame to construct contour bunds, etc.). 
 
Adopters use a wide range of rainwater harvesting practices (i.e. cut off drainage, roadside 
ditches, contour bunds and mulching) mainly on bananas, but also in Masaka, a few other crops 
(i.e. vegetables and coffee). Considering the costs involved in establishment of a banana 
plantation, mulching is more costly than constructing and maintaining rainwater harvesting 
structures (e.g. trenches and contour bunds). Mulches are increasingly becoming scarce due to 
increasing population and shrinking farm size (especially in Masaka), a situation that is likely to 
further increase competition and the cost of purchased mulching materials. Instead of using 
mulching only (e.g. a few non-adopters), farmers can substantially increase the amount of water 
conserved within their farms by adopting a range of technologies (e.g. cut off drainage, roadside 
ditches and contour bunds) and reduce expenditure on mulches.  Underground tanks and lining 
ditches with plastic papers remain beyond the reach of the majority of the sampled farmers due to 
inadequate expertise, subsistence oriented production and very low cash income. 
 
 
 
Linkages between the green water strategy and livelihood conditions 

The study results show that early adopters are more productive and have higher income compared 
to late adopters, and particularly non-adopters. Before it is speculated that adoption of RHT 
improves livelihoods of farmers, through linear regression analysis, factors that are likely to 
affect banana production are investigated. Banana productions per farm, production per 
consumption unit and banana yield are positively associated with hired labour, total labour and 
years of schooling, although the latter to a lesser degree (Table 33, 34 & 35). Higher income per 
household member seems to imply significantly higher banana production per farm and banana 
production per consumption unit. However, there is a very weak positive association between 
banana yield and income per family member, implying that some families are wealthy because 
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they obtain high production due to large acreage rather than better yields. Secondly, the wealthy 
families in particular might be having sources of income other than selling bananas.  
 
Family labour has a weak positive association with banana production per farm and yield but a 
negative association with production per consumption unit.  A higher family size implies lower 
banana production per farm and banana production per consumption unit but has no clear 
relationship with yields. Higher banana acreage seems to imply higher banana production per 
farm and banana production per consumption unit. However, there is a negative relationship 
between banana acreage and yields, which means that big banana farms are less productive. This 
seems logical because with big farm sizes, labour and other farm inputs set limits to effective 
management of the plantation. Big farms are less likely to have enough rainwater harvesting 
structures. 
 
Adoption of the green water strategy alone can not guarantee high productivity. Better farm 
management practices, improved planting materials, good soils and application of fertilizers are 
equally important. For this reason, it is quite evident that farmers who use RHT are relatively 
wealthy (i.e. revealed higher income, labour availability, and bigger land holdings). In this era of 
demand driven extension, even if farmers have access to information concerning rainwater 
harvesting, adoption and utilization of rainwater harvesting technology remains an individual 
farmer’s production choice. Given that maintenance of the farm in general and utilization of the 
green water strategy in particular, requires financial resources and labour, a question is asked: 
what might have inspired the adopters to use RHT?   
 
A majority of adopters partly produce banana for the market. Other non-traditional cash crops 
like groundnuts, tomatoes, vanilla and cabbages were more common among adopters. Probably 
owing to market orientation, it may be speculated that, adopters obtain higher income and 
reinvest it into yield improving technologies. There appears to be more adopters in Masaka 
compared to Kiboga, probably because there are better market opportunities for agricultural 
produce. The average price of a bunch of banana in Masaka is 1.3 times higher than in Kiboga, 
probably due to availability of a large local and regional market. The higher level of adoption in 
Masaka may also be the result of high population density leading to scarcity of land. This is in 
line with Boserup’s (1965) argument that agricultural intensification is likely to occur if 
possibilities to expand extensive farming are exhausted.  
 
Whether the relatively wealthy farmers adopt RHT, or adoption of RHT improves farmers’ well 
being, field observation and interviews with farmers seems to indicate that adopters of the green 
water strategy have better livelihoods. Adopters have higher income, banana yields and 
production per consumption unit, and they have higher crop diversity and better food security. In 
addition, they use other practices like mulching which suppress weeds and save labour for other 
purposes. Moreover, adoption of RHT is associated with the environmental benefit of soil erosion 
control. 
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Reasons for low adoption of the green water strategy 

Regardless of the reported benefits, the level of adoption and utilization of rainwater harvesting 
technology (RHT) is still very low.  Only a tiny fraction of farmers in villages sampled use RHT, 
and a number of adopters (in Masaka) do not rehabilitate rainwater harvesting structures. 
Inadequate and erratic rainfall is the frequently cited cause of food insecurity, a situation that 
makes investment in RHT even more beneficial. However, farmers rarely demand training in 
RHT. A number of factors at household, local and national level hinder adoption and utilization 
of RHT. At household level, a majority of the sampled farmers engage in subsistence production, 
and use the hand hoe for much of the land operations. This sets limits on how much work that can 
be done by each farm worker. Subsistence production also means that only a tiny proportion of 
the farm produce is sold, which leads to very low cash income. For this reason, a majority of the 
farmers can not afford to hire labour to enable them to cope with the extra work (e.g. constructing 
rainwater harvesting structures or collecting and applying mulches). A majority of farmers can 
only manage a meagre output due to soil exhaustion (i.e. Masaka), amidst costly external inputs 
(i.e. fertilizers and pesticides).  
 
At local level, it was found that prices for banana are low, which leads to low profitability of 
agriculture and inability of farmers to invest in RHT. Prices for bananas are particularly low in 
Kiboga district, probably due to poor feeder roads and absence of a significant local market. 
However, prices for agricultural produce are generally low relative to inputs (e.g. fertilizers, farm 
tools, etc.) in Uganda. This discourages all kinds of would be productivity enhancing investments 
in agriculture, including RHT. 
 
Low adoption of the green water strategy can be attributed to the government policy of demand 
driven extension, which is deemed by extension officers as soft and inappropriate. One of the 
objectives of the Plan for Modernisation of Agriculture is to transform agriculture from 
subsistence to commercial enterprise via a stepwise development from ‘subsistence-peasant’ 
through ‘emerging (progressive) farmer’ to ‘commercial farmer’ (Holmén, 2005; GoU. 2000). 
Under this approach agriculture advisory services are demand driven. This model of extending 
knowledge may put emphasis on profitable cash crops, or perpetuate progressive farmer bias 
since subsistence farmers can hardly effectively demand extension services (e.g. Holmén, 2005). 
Low adoption of RHT is also the result of inadequate funding of government extension 
department, which in turn leads to low prioritization of rainwater harvesting extension at district 
level. However, low prioritization of rainwater harvesting extension at district level can be partly 
attributed to the very low public spending on agriculture and reduction in foreign aid to the 
agricultural sector. Donors are unwilling to fund rainwater harvesting extension separately 
because it takes a low priority.   
 
Although Botha et al. (2005) and Fox and Rockström, (2000) propose that RHT can significantly 
increase agricultural productivity at reasonable effort and costs, this is not corroborated by the 
findings of the present study. Farmers in the sampled villages are reluctant to use RHT because 
some techniques (i.e. digging trenches etc) are labour-intensive and therefore impossible to apply 
on a large area. Similarly, in a study that was carried out in eastern Uganda, it was found that 
farmers are less likely to adopt expensive and labour demanding soil conservation technologies 
(Esilaba et al. 2005). This supports reports that farmers are less likely to invest in labour-

 26



intensive low input sustainable agricultural practices, which include among others RHT, on low-
return subsistence crops (Reardon, 1998).   
 
Besides effort and cost, the present study shows that farmers’ decision to invest in RHT is not 
only determined by effort and costs involved, but also a multitude of other factors operating at 
household, local and national levels. In addition, there are social-cultural factors (e.g. jealousy, 
produce sharing and witchcraft) that might negatively affect farmers’ decisions to seek economic 
prosperity in general (e.g. Hospes, 1999) and may account for reluctance towards using RHT in 
particular. In the present study, it has not been possible to determine if or to what extent concerns 
over produce sharing, jealousy and witchcraft affect farmers’ decisions to invest in RHT due to 
inadequate time.  
 
 
 
Major differences between approaches of extension service providers  

Provision of RHT-extension services to farmers in the sampled villages in Kiboga district is the 
responsibility of the district extension department and BUCADEF, while in Masaka district the 
district extension department and MADDO are responsible. Approaches used by the district 
extension department and NGOs to transfer agricultural technology to farmers differs in the 
following ways. 
 
The government and NGOs’ extension service differ in the way priorities are set. The priorities of 
the district extension department are based on the district work plan, which is said to be derived 
from the priorities identified by farmers at village level. If resources are available, government 
extension officers follow these work plans to extend knowledge to farmers. The study reveals that 
farmers’ demand for RHT is low in the 2 districts investigated, which partly explains why it is 
given very low priority especially in Kiboga district. On the other hand NGO activities, though 
said to be demand driven, are based on projects, not necessarily reflecting farmers’ demands. 
Promotion of RHT ranks relatively higher in MADDO and BUCADEF activities, probably 
because it is part of the project design but not due to farmer’ demand. 
 
Both government and NGOs transfer technology to farmers through group-based extension in 
order to reduce costs, but later turn to the train and visit method. In most cases, a government 
extension officer arranges a training at parish or sub-county basing on the work plan, and sends 
out messages through local councils inviting willing farmers to attend. Attendance at such 
trainings is usually unsatisfactory due to inadequate mobilisation of farmers, long distance to 
training venues and inability of potential participants, especially women to attend, due to heavy 
family commitments. In rare situations, an already existing farmer group identifies a need and 
invite a government extension officer to train them. Usually, farmers can identify a need but 
training may lag behind due to lack of money. 
 
Non-governmental organisations devote some time to mobilize farmers to form groups so as to 
facilitate easy execution of project activities. Group members are then trained in such things as 
group dynamics, book keeping and leadership skills, in order to facilitate group cohesion. There 
is normally one such a group of farmers for every one or two villages, which is usually closer to 
farmers. Through groups, farmers can access a range of NGO support (e.g. training, seeds, 
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demonstrations, etc.). The length of time farmers stay in a group after being left by NGOs to 
work on their own depends on group-leadership and whether group members share a common 
interest or not. Working with groups makes it easy for extension officers to mobilize farmers and 
disseminate basic knowledge at lower cost. For various reasons, some farmers do not join groups 
and therefore miss out on many beneficial activities.  
 
Both government and NGOs use contact farmers to facilitate farmer-to-farmer extension. In case 
of government extension, a contact (‘model’ or ‘progressive’) farmer is identified and training is 
done on his/her farm. The facilities constructed for demonstration on the model farmers’ farm are 
normally the only benefits the model farmer obtains as a reward for allowing his/her farm to be 
used for training.  In case of NGO extension, each group elects a leader, who normally becomes a 
contact farmer. The group members also select a site for demonstration. The study reveals that 
contact farmers used by the NGOs seem to be closer to the people (i.e. belong to the same social 
status as the people they represent) compared to model farmers identified by the district. For 
example one district model farmer visited appeared to be wealthy, and having many 
responsibilities, which probably make him less available for the poor farmers.    
 
After group-based training and demonstration, both government and NGOs extension officers are 
supposed to visit individual farmers to offer advice on the farm. The study reveals that 
government extension officers are charged with a wide area of operation but at the same time 
they are ill equipped to carry out training and later do farm visits. The NGO extension officers 
are in better position to do training and farm visits than government extension officers because 
they are facilitated with regularly serviced motorcycles and fuel. This probably explains why 
NGOs are the major sources of information concerning RHT among adopters in the sampled 
villages. 
 
The government and NGO extension officers differ on the basis of their terms of employment, 
which probably affects efficiency. Government extension officers are employed on a permanent 
basis with a low salary compared to NGO extension officers, which probably reduces their 
motivation to work. NGOs operate on project basis. Renewal of the project and extension officer 
contracts depends on the results achieved. The result oriented nature of NGOs is probably 
responsible for the higher adoption rates of RHT and signs of NGO presence in the sampled 
villages. However, the result oriented nature of NGOs may force extension officers to go in for 
farmers that can easily adopt in order to achieve quick results, leaving out many potential 
beneficiaries. 
 
The study shows that there are not only differences between government and NGO extension 
service approaches but also between NGOs. Promotion of RHT is part of broader projects i.e. 
land and environmental conservation project (LECP, (2004-2006)) implemented by BUCADEF 
in Kiboga, and a development project which has agriculture, animal husbandry, aforestation and 
environment components implemented by MADDO in Masaka district. Both BUCADEF and 
MADDO transfer sustainable agriculture technology to farmers and offer incentives to farmers 
(e.g. hybrid planting materials for crops like banana, maize, beans and fruit trees), which 
probably account for higher productivity among users of RHT. However, BUCADEF and 
MADDO differ in ideology and emphasis placed on RHT. Whereas farmers working with 
BUCADEF do not necessarily need to practice organic agriculture, MADDO requires that 
farmers have to practice sustainable (organic) agriculture, which requires them to put in place 
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among other things soil and water conservation structures on their farms before they can benefit 
from other projects of the organization (e.g. ‘send a cow’, food processing and growing of fruit 
trees). This condition and the fact that MADDO has been involved in agricultural extension 
longer than BUCADEF, probably explain the higher adoption of RHT in sampled villages in 
Masaka.  
 
The district extension department and NGOs do agricultural extension separately. There is no 
close collaboration among extension service providers when transferring agricultural technology 
to farmers. NGOs are in better position to attract more farmers for training. Government 
extension can be improved if the government extension officers can access farmers at meeting 
organised by NGO extension officers, at no extra mobilisation cost. 
 
 
 
Incentives to increase adoption of the green water strategy 

Following the preceding discussion, it can be deduced that efforts toward improving productivity 
of small-scale agriculture in general and investment in rainwater harvesting technology in 
particular, have to make crop production profitable to small-scale farmers. This is likely to 
stimulate market oriented crop production and increase small-scale farmers’ demand for yield 
improving technologies. This has to involve courses of action taken at national level, e.g. 
stepping up financial support to the agricultural sector and reduction of taxes on agricultural 
inputs. At district level there is need to develop communication infrastructure (especially roads, 
first in high potential areas), implement soil conservation bye-laws, invest in farmer trainings, 
and promote enterprises of high value. At village level, there is need to involve local councils in 
mobilization of farmers for trainings and implementation of soil conservation bye-laws.  
 
In an attempt to promote use of RHT, extension agencies need to place much emphasis on less 
labour-intensive and relatively inexpensive technologies. Such technologies are likely to be easily 
adopted by subsistence farmers (especially women) that dominate food crop production in SSA. 
Donors should consider promotion of rainwater-harvesting a priority and allocate financial 
resources to facilitate rainwater-harvesting extension. Donor should also support development of 
communication (feeder roads), produce storage and processing infrastructure so as to improve 
and stabilize prices of agricultural produce. This can increase profitability of crop production and 
stimulate productivity enhancing investments in small-scale agriculture, including RHT. The role 
of financial credits in boosting small-scale agriculture is not under-estimated. However, it can 
only be certain that financial credits will be invested in small-scale agriculture, and later repaid, if 
small-scale agriculture can yield returns comparable to other investment alternatives14.   
 
There is no easy way to increase small-scale farmers’ uptake and sustained use of yield 
improving technologies. Use or adoption of technology depends on many factors. Although we 
believe the courses of action outlined above can increase adoption of RHT, it has not been 
possible to ascertain at what rate or to what extent small-scale farmers may adopt RHT if all the 
courses of action suggested above are implemented.  

                                                 
14 It is outside the scope of this study but it is worth mentioning that developed countries should stop using unfair 
agricultural subsidies and dumping, in order to encourage development of market for food crops in SSA.   
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A reflection about research methods and lessons learnt 

The study is based on a small sample of farmers due to inadequate time and financial resources. It 
would be interesting to carry out a similar study covering a bigger number of small-scale farmers, 
and focussing on more crops, in order to determine if the results of the present study hold on a 
large scale. In the present study farmers have been classified into categories i.e. non-adopters, 
late adopters and early adopters. However, this categorisation strictly speaking does not take into 
consideration the degree of utilization of RHT. It took about 2 hours to interact with each 
sampled household; introduction to the farmer (respondent) completing the questionnaire and 
moving around the farm. For that reason, it was not possible to verify the extent of use of RHT 
and assess associated benefits through observation. It would have been interesting to find out 
how exactly farmers are utilizing the technologies (i.e. whether structures are constructed in line 
with recommendations, density of structures on a farm and maintenance). Nevertheless, this 
categorisation made it possible to detect differences between farmers, many of which can be 
attributed to adoption or non-adoption of the green water strategy.  
 
Some of the information provided by farmers’ concerning production, income, productive 
resources (e.g. land) need to be treated with caution as it is extremely difficult to obtain highly 
robust results in short duration questionnaire surveys, while some questions can be perceived 
sensitive by respondents. Because of concerns about the mixed quality of the banana plantation 
investment cost and production data, a cost benefit analysis had been proposed but never carried 
out. In a future, larger, study this dilemma could probably be overcome if more time was 
available, permitting the researcher to stay longer in the investigated villages, to practice 
participant observation, and learn more about the individual respondents. On a positive note, a 
bigger than expected number of NGO and government extension officers were interviewed 
during the study, which improved the researcher’s understanding of the problem studied. 
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Appendix 
 
Summary of results 

Table 1: Descriptive statistics for social characteristics of respondents by group 
________________________________________________________________________ 
    Non-adopters   Late adopters  Early adopters 
  _______________  _______________ __________________ 

M0  K0  M1  K1     M2            K2 
________________________________________________________________________ 
Age (years) 
n  6  6  6  6              6                6 
Average 55.2  40.8  51,5  50.8         49,5           52,7 
Stdev  15.1  9.8  6,7  5,4     6,6           11,6 
Max  75  53  59  60     59           66 
Min  30  28  42  45     40           36 
Years of school attendance  
n  6  6  6  6              6                6 
Average 5,3  5,3  5,2  6,7           8,2              8,2            
Stdev  2,9  3,5  3,9  3,9           1,6              4,5            
Max  7  11  9  11     11  12 
Min  0  2  0  0     7  0 
Family size (number of people) 
Average 4,7  6,8  6,7  6,2           6,3              5,8  
Stdev  1  1,2  1,8  3,1           3,3              2,7 
Max  6  8  10  10     10  9 
Min  3  5  5  2     1  2 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 2: Descriptive statistics for annual income from different sources (US $) 
________________________________________________________________________ 

Agriculture Trade           Casual labour Livestock Others 
________________________________________________________________________ 
n  36   5  2   17  7 
Average 779   206            423       481  583 
Stdev    1002   256            322      575  954 
Min   0                      32                 195      27  65 
Max  4195    650            650      1951  2732 
________________________________________________________________________ 
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Table 3: Descriptive statistics for annual household income by group (in US $) 
________________________________________________________________________ 

      Non-adopters   Late adopters  Early adopters 
       _______________ __________________            __________________ 
                  M0  K0  M1  K1             M2            K2 
________________________________________________________________________ 
n       6  6  6  6  6        6 
Average     423 866  592            1353     984            2815      
Stdev         532 883  648            1205          740             2116      
Min            54              271            144  271     228             911      
Max           1490 2602         1789  3529             2146           6927           
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 4: Descriptive statistics for labour availability by group 
________________________________________________________________________ 
    Non-adopters     Late adopters  Early adopters 
  ____________  ___________  _______________ 

M0       K0   M1     K1             M2            K2 
________________________________________________________________________ 
Family labour (number of workers) 
Average 2       4,5      3,3      4,3               3,8                  5,2 
Stdev  0,63       1,4   1,4     2,5             1,2            3,2 
Max  3       7   5     7                  6                     9 
Min  1       3   2     1  3  1 
Total labour 
Average 2       6,2      3,3      7,3               4,3                  10,3 
Stdev  0,63       1,5   1,4     3,1             1,4            3,5 
Max  3       8   5     11                 6                    17 
Min  1       4   2     2  3   8 
n  6       6   6     6             6                     6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 5: Descriptive statistics for labour by category 
_________________________________________________________ 
  A  B  C  D 
_________________________________________________________ 
n  35  22  11  8 
Average 2,6  2,18  3,46  3 
Stdev  1,89  1,05  4,37  2,51 
Max  7  5  15  9 
Min  1  1  1  1 
__________________________________________________________ 
n= Number of households/respondents 
A) Number of household members working on farm on full time basis 
B) Number of household members working on farm on part time basis 
C) Number of hired workers working on farm on full time basis 
D) Number of hired workers working on farm on part time basis 
 

Table 6: Descriptive statistics for land use (in hectares) by group 
______________________________________________________________________________ 
    Non-adopters             Late adopters  Early adopters        Total 
  ____________ ___________  _______________ 

M0       K0  M1     K1             M2    K2 
______________________________________________________________________________ 
Total landholding 
n  6      6  6     6                 6             4*                       34*  
Average 2      2,83 1,37    6,40            1,67        5,70                    3,19 
Stdev         0,76      1,77 0,78    2,91            0,77   1,74                    2,50 
Max  3,20      6  2,80    12,00           2,80        8,00                    12,00 
Min  1,2      1,2  0,60    3,60            0,60        4,00                  0,60 
 
Cropland 
n  6       6  6              6                  6             4*                      36 
Average 1,77       1,80 1,07     4,57             1,66        4,51         2,82 
Stdev  0,54       1,15 0,35     1,67             0,76   1,16       2,79 
Max  2,40       4,00 1,60     7,80             2,80        6,00                   16,00 
Min  1,00       0,80 0,60      3,20 0,60    63,30      0,6 
 
Banana acreage 
n  6        6  6      6                 6             6                        36             
Average 1,33        0,67 0,71      1,58            1,08        1,75                   1,18 
Stdev  1,61        0,90 0,33      2,07 0,49    1,42       1,13 
Max  2        2,5 1.00      4,50 1,50        3,00       4,50 
Min  0,5        0,25 0,25      0,25            0,50        0,25       0,25 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
* Figures adjusted for outliers  
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Table 7: Importance of crops by group 
________________________________________________________________________ 
Crop      Non-adopters Late adopters  Early adopters  Rank 
      __________ ___________  ___________ 
       M0       K0  M1 K1  M2 K2 
________________________________________________________________________ 
Bananas       6    6  6 6  6 6  1 
Maize        5    6  6 6  6 6  2 
Cassava        5    5  6 6  6 6  3 
Beans        5    5  6 6  6 6  3 
Sweet potatoes      4    4  6 5  6 6  5 
Coffee        5    2  4 2  5 1  6 
Yams        1    1  6 3  5 3  6 
Ground nuts       4    0  2 3  4 4  8 
Tomatoes       1    1  2 3  4 2  9 
Vanilla        0    1  3 1  3 4  10 
Cabbages       0    0  1 3  4 2  11  
Sugar canes       1    2  1 0  2 0  12 
Sorghum       0    0  2 1  1 1  13 
Rice        0    1  1 1  0 1  14 
Irish potatoes       0    0  0 1  0 1  15 
Peas        0    0  0 0  1 1  15 
Soya beans       0    0  0 1  0 1  15 
Pineapple       0    0  0 0  0 1  18 
n        6    6  6 6  6 6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 8: Diversity of crops grown 
________________________________________________________________________ 
                 Non-adopters  Late adopters  Early adopters 
               ___________  ___________  _____________ 
    M0     K0  M1     K1  M2     K2 
________________________________________________________________________ 
Average             6,2    5,5  6,7     8            10             8,7   
Stdev              1,3    1,9     1,6     2,6             2          3,01 
Max              8    8    11 13            12           12 
Min             4    3  7              6             7      5 
n  6    6   6     6 6     6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 9: How banana is grown 
________________________________________________________________________ 
Mode of growing  Non-adopters  Late  adopters  Early adopters 
    __________  ___________  ____________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Plantation   3 4  0 2                      3            3  
Mixed growing  3 2  6 4                      3            3 
n    6 6  6 6                      6            6  
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 10: Purpose of banana production 
________________________________________________________________________ 
Response   Non-adopters  Late adopters  Early adopters 
    __________  __________  ___________ 
    M0 K0  M1 K1 M2 K2 
________________________________________________________________________ 
Home consumption  3 4  1 2  1 0 
Sale    0 0  0 0  0 1 
Both    2 2  5 4  5 5 
n    6 6  6 6  6 6 
_______________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 11: Rainwater harvesting technologies known 
________________________________________________________________________ 
Type of RHT    Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Cut off drainage  2 0  5 5                      6            6  
Terracing   0 1  0 0                      0            1 
Roadside ditches 0 2 2 4  4            5 
Mulching  6 2  6 6  6   6 
Contour ditches/bunds 6 0  6 4  6   5 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 12: Sources of information about rainwater harvesting technologies known 
________________________________________________________________________ 
Information source  Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
NGO    0 0  6 6                      6            6  
Government staff  0 0  0 0                      0            0 
Government and NGO 0 0 0 0  0            0 
Traning in School 0 0  6 6  0   0 
Fellow farmers 6 2  6 4  0   0 
Unafa 0 0  0 0  0   3 
n 6 6  6 6  6   6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 

Table 13: Rainwater harvesting technologies (RHT) used 
________________________________________________________________________ 
RHT     Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Cut off drainage  0 0  5 2                      6            6  
Terracing   0 0  0 0                      0            0 
Roadside ditches 0 0 1 1  1            2 
Mulching  5 2  6 6  6   6 
Contour ditches/bunds 1 0  4 4  6   6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 

Table 14: Reasons for low adoption of rainwater harvesting technologies (RHT) 
________________________________________________________________________ 
RHT     Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Not interested    3 1  0 0                      0            0  
Labour intensive  2 0  1 3                      0            1 
Too expensive 1 0 0 0  0            0 
Flat land 1 0  0 2  0   0 
No benefits  0 2  0 0  0   0 
Not trained 0 1  0 0  0   0 
Small land 0 0  1 0  0   0 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 15: Reasons for adoption of rainwater harvesting technologies 
_________________________________________________ 
Reason    Frequency 
_________________________________________________ 
Water conservation  21 
Increase crop yields  9 
Suppress weeds  2 
Control soil erosion  2 
_________________________________________________ 
 
 

Table 16: Responsibility for constructing rainwater harvesting structures 
________________________________________________________________________ 
RHT            Late adopters Early adopters 
          ___________ ___________ 
          M1      K1  M2  K2 
________________________________________________________________________ 
Male household members      2       3     2    1 
Female household members      0       1  1    0 
Hired workers                        1             2  1    3  
All family members                   1             0  1    1 
Children       1             0  0     1 
n        6       6  6    6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 

Table 17: Crops on which rainwater harvesting technologies (RHT) are used 
________________________________________________________________________ 
Crop      Late adopters  Early adopters 
      ___________  ___________ 
      M1 K1  M2 K2 
________________________________________________________________________ 
Bananas     6 6  6 6  
Tomatoes     0 0  1 0 
Vegetables     3 0  3 1 
Coffee      1 0  3 0 
Vanilla      0 0  1 0 
Pineapples     0 0  0 1 
Maize      0 0  0 1 
n      6 6  6 6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 18: Benefits of RHT reported 
_______________________________________________________________ 
RHT        Late adopters Early adopters 
       ___________ ___________ 
       M1      K1  M2  K2 
_______________________________________________________________ 
High yields      1        2       4 4 
Healthy plants      1             3      1 2 
Reduced weeds     0             0       0 1 
Improved soils                 0             0       1 1 
Reduced soil erosion                  0             1  0 0 
n                  6       6  6 6 
_______________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 19: Whether or not farmers have enough RH structures 
________________________________________________________________ 
Response   Late adopters  Early adopters 
    ___________  ___________ 
    M1 K1  M2 K2 
________________________________________________________________ 
Yes    2 0  3 4  
No    4 6  2 2 
No response   0 0  1 0 
n    6 6  6 6 
________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 

Table 20: Reasons for inadequate rainwater harvesting structures 
________________________________________________________________ 
Response   Late adopters  Early adopters 
    ___________  ___________ 
    M1 K1  M2 K2 
________________________________________________________________ 
Little time   0 1  0   0 
Labour intensive  0 4  0   0 
Little land   1 0  0   0 
Hard soil   1 0  0   0 
Inadequate money  2 2  1   2 
Flat land   0 0  1   0 
n    6 6  6   6 
________________________________________________________________ 
M = Masaka district; K= Kiboga district 

 42



 
 
 

Table 21: When farmers rehabilitate rainwater harvesting structures 
___________________________________________________________ 
Response   Late adopters  Early adopters 
    ___________  ___________ 
    M1 K1  M2 K2 
___________________________________________________________ 
2 months   0 0  1 0 
6 months   1 2  5 3 
When necessary  0 0  1 2 
n    6 6  6 6 
___________________________________________________________ 
M = Masaka district; K= Kiboga district 
 

Table 22: Length of time (in years) rainwater harvesting structures stay on farm 
_________________________________________________________ 
   Soil structures   Mulches 
_________________________________________________________ 
Average  4,2    1 
Stdev   3,6    -- 
Max   10    -- 
Min   0,5    -- 
Median  3,5    -- 
Mode   0,5    -- 
n   10    2 
_________________________________________________________ 
 
 

Table 23: Farmers’ priorities 
________________________________________________________________________ 
Response   Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
RHTs    1 2  2 1  3 0 
Hybrid seeds   0 2  2 2  0 3 
Pesticides   2 0  1 1  3 0 
Fertilizers   3 1  1 2  0 3 
n    6 5  6          6  6 6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 24: Causes of food insecurity 
________________________________________________________________________ 
Cause     Non-adopters  Late adopters  Early adopters 
    __________  __________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Drought   4 2  4 2                      1            1  
Pests    3 0  4 0                      2            0 
Limited land 0 0 1 0  0            0 
Poor soils  1 3  1 0  0   0 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 25: Descriptive statistics for monthly banana production (bunches of average weight of 
about 25 kgs) 
________________________________________________________________________ 
    Non-adopters     Late adopters       Early adopters 
  _______________  _______________       _______________ 

M0              K0  M1              K1           M2            K2 
________________________________________________________________________ 
Banana output 
n  6 6  6  5      4*            5 
Average          11,7        20,2  11,8     29,6          31,8           39,8 
Stdev  8,91  30,45          12,54  11,97      20,04         51,86 
Max  28  80  36  50             50              150 
Min  3 1  3  20      6 20 
Banana output per consumption unit 
Average 3,5            4         2,8            9,6      26            22,4 
Stdev   2,07          6,23        3,1     8,79      28,65 30,04 
Min  1               0      1  4      1              4 
Max  7               16      9  25      67           75 
Banana yield 
Average           10,2                 25,7                  18,2                58,2          26,8            79 
Stdev 9,02  22,71                13,6                45,04        15,11 49,89 
Min 3 4                        3 8 12 7 
Max 28 60                      36 100 45 124 
_______________________________________________________________________ 
M = Masaka district; K= Kiboga district 
* Figures adjusted for outliers 
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Table 26: Household food security 
________________________________________________________________________ 
Status    Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Food secure   2 2  2 4                      4            5 
Food insecure   4 4  4 2                      2            1 
n    6 6  6 6                      6            6 
________________________________________________________________________ 
Masaka district; K= Kiboga district 
 
 
Table 27: Strategies for copping with food insecurity 
________________________________________________________________________ 
Strategy               Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Buy food   3 4  4 0                      2            0  
Work for food   1 1  0 0                      0            0 
Less meals per day 1 3 1 3  0   1 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
 

Table 28: Household food security trends for the past 10 years 
________________________________________________________________________ 
Cause     Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Improved very much  0 0  0 0                      1            0  
Improved slightly  0 0  0 1                      0            0 
Constant 0 0 0 0  0            0 
Deteriorated  6 5  6 5  5   5 
N    6 6  6 6  6   6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 29: Comparison of costs (US $) for banana growing 
________________________________________________________________________ 
 Non-adopters   Late adopters   Early adopters 
 _________________  _________________  __________________ 
 M0          K0  M1         K1  M2           K2        
________________________________________________________________________ 
1 104,07          39,02            47,70            106,23             65,04             36,31  
2 97,02            92,14            86,72             71,00             108,40           60,16 
3 78,05            127,37            64,50             41,73             93,77             135,50 
4 85,64            498,65            307,32           971,27             507,86           1255,83 
5 0          0             63,42             66,13      66,67             63,42 
6 107,32          66,67            107,32           104,07      205,42           107,32 
7 0          0             39,57             84,55      47,16            63,42 
8          546,34          74,80            289,97           221,14      519,24           194,04 
Total   1018,43         898,65              1006,50        1666,13               1613,55         1915,99 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 
1) Land clearing 
2) Ploughing  
3) Preparation for planting 
4) Planting 
5) Constructing rainwater harvesting structures 
6) Weeding 
7) Maintaining rainwater harvesting structures 
8) Mulching 
 
 

Table 30: Ranking costs of banana growing  
________________________________________________________________________ 
Item     Non-adopters       Late adopters Early adopters 
     ___________       ___________        ____________ 
     M0 K0       M1        K1  M2  K2        
________________________________________________________________________ 
Land clearing                3          6       7        3             7          8  
Ploughing                    4          3                4        6               4          7 
Preparation for planting             6          2                5        8             5          3 
Planting                5  1       1           1             2          1 
Constructing RH structures                                        6        7      6          5 
Weeding               2          5          3        4      3          4 
Maintaining RH structures                                        8        5      8 5 
Mulching               1   4           2        2      1          2 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
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Table 31: Descriptive statistics for price of an average bunch of banana (about 25 kgs) in US $ 
________________________________________________________________________ 
              Masaka     Kiboga 
 _________________________________ ______________________________ 
  June   December  June  December  
________________________________________________________________________ 
Average 1,14   2,17   0,65  1,90   
Stdev  0,35    0,52   0,25  0,38 
Min                 0,65            1,36   0,27  1,36 
Max   1,90              3,25   1,08  2,71 
n 15           15   15  15 
________________________________________________________________________ 
 

Table 32: Policy suggestions 
________________________________________________________________________ 
Response   Non-adopters  Late adopters  Early adopters 
    __________  ___________  ___________ 
    M0 K0  M1 K1  M2 K2 
________________________________________________________________________ 
Financial help   2 0  0 0  0 1 
Training   3 2  4 3  4 4 
Work groups   1 0  1 0  1 0 
Involve LCs   1 3  3 1  4          1 
Improve marketing  0 0  0 1  0 0 
Invent easier techniques 0 0  0 2  0 2 
n    6 6  6 6  6 6 
________________________________________________________________________ 
M = Masaka district; K= Kiboga district 
 

Table 33: Effects of various factors on banana production per farm 
_________________________________________________________________________ 
 
Variable     Banana production (bunches per farm and month)  
               ___________________________________________ 
     Constant  Beta   R-square 
_________________________________________________________________________ 
1) Family size    52,191   -4,3836  0,1166 
2) Family labour       18,205   1,1446   0,012 
3) Hired labour   15,098   7,1151   0,5205 
4) Total labour   - 3,2127  5,6477   0,3953 
5) Years of schooling   5,6496   2,8462   0,2305 
6) Income/household member  14,859   0,0321   0,3354 
7) Banana acreage   12,663   11,833   0,204 
_________________________________________________________________________ 
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Table 34: Effects of various factors on banana production per consumption unit 
_______________________________________________________________________ 
Variable   Banana production (bunches per consumption unit and month) 
              ___________________________________________ 
    Constant  Beta   R-square 
_______________________________________________________________________ 
Family size   31,227   -3,7993  0,3451 
Family labour          8,8289   -0,5539  0,0133 
Hired labour   2,6891   3,901   0,6162 
Total labour   - 5,4276  2,7303   0,3638 
Years of schooling  - 1,0727  1,9178   0,1336 
Income per  
household member  2,21   0,0193   0,5744 
Banana acreage  3,5541   6,0571   0,1439 
_______________________________________________________________________ 
 
 
 

Table 35: Effects of various factors on banana yield 
_______________________________________________________________________ 
Variable     Banana yield (bunches per hectare and month)  
              ___________________________________________ 
    Constant  Beta   R-square 
_______________________________________________________________________ 
Family size   24,222   1,8187   0,0134 
Family labour          - 2,8325  10,322   0,2873 
Hired labour   28,925   3,7529   0,0969 
Total labour   0,9386   6,47   0,3471 
Years of schooling  31,709   1,3396   0,0099 
Income per  
household member  31,227   0,0135   0,0171 
Banana acreage  47,973   -11,225  0,1228 
______________________________________________________________________    
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Household survey questionnaire  

 
Section one: Social economic characteristics of respondents 
1) Years in project (i) 0 years (ii) 1-4 years (iii) 5 and above 
a) Name of respondent…………………………….. 
b) Village………………………….Sub county…………………..District…………………. 
c) Gender of respondent (1) Male (2) Female 
d) Age of respondent…………………………….. 
e) Position in the household    (1) Household head (2) Spouse (3) Any other……………... 
f) Years of school attendance ……………… 
g) Household size: (1) Number of adults……….. (2) Number of children………………… 
i) Source of income 
Sources of income Income per 

month 
Income per 
season 

Income per year 

Agriculture    
Teaching    
Trade     
Casual labour     
    
  
Section two: Farm size and farm labour 
a) Number of household members available to do farm work 
Farm workers (i) Number of household 

members 
(ii) Number of hired workers 

Full time   
 

Part time (specify how 
long they are hired) 

  

 
b) Household land holding 
Land holding Size in acres  
Used for crops  
Under fallow  
Used for other purposes  
Total  
  
Section three: Crops grown 
3) a) 
Name of crop Mark Y if crop is grown and N if not  
Bananas  
Sweet Potatoes  
Irish potatoes   
Cassava  
Maize  
Beans  
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Soya beans  
Peas  
Yams  
Rice  
Sorghum   
Tomatoes  
Cabbages  
Ground nuts  
Vanilla  
Coffee  
Sugar canes  
Etc..  
 
b) How much land is under banana…………………. 
c) What is the primary reason for growing banana (a) Home consumption (b) Sale 
d) How is banana grown (a) plantation (b) mixed cropping (c) grown along ridges (d) any other 
(specify)……………………….. 
How many bunches of banana do you get per month?.................................. 
 
Section four: Food security 
4 a) Do you have enough food to meet the family requirement through out the year? YES/NO 
b) If no, what is the major cause of food insecurity in the household? 
…………………………………………………………………………………………………........
............................................................................................................................................................ 
c) How do you cope in periods of inadequate food supply? (i) Buy food (ii) Work for food (iii) 
Less meals per day (iv) Reduce diversity of food (v) starve (vi) Other……………………………. 
b) How do you rate the household food availability now compared to seven years ago? 
(i) Improved very much (ii) Improved slightly (ii) Constant (iii) Deteriorated  
 
Section five: Rainwater harvesting 
5) I) What measure for rainwater harvesting do you know? 
a) Cut off drainage 
b) Terracing  
c) Roadside ditches 
d) Mulching 
e) Any other (specify)………………………… 
 
ii) Where did you learn about those measures? 
a) NGO extension; Name of NGO…………………………… 
b) Government extension staff 
c) Both Government and NGO 
d) Training in School 
e) Fellow farmers 
 
iii) Of the rainwater harvesting measures you have mentioned in question 5(i) above, which ones 
do you practice. 
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a) Cut off drainage 
b) Terracing  
c) Roadside ditches 
d) Mulching 
e) Any other (specify)………………………… 
iv) If very few or no measures are used what is the reason?  
............................................................................................................................................................
.......................................................................................................................... 
iv) Why did you get interest in utilizing the rainwater harvesting measures you have mentioned in 
question 5(iii) above? 
............................................................................................................................................................
............................................................................................................................................................ 
v) What inputs are required to put in place RHT? 
(i) Polythene Papers (ii) Sand and cement (iii) Labour (iv) Others………………………………… 
vi) Who constructs rainwater-harvesting structures on your farm? (a) Male household members 
(b) Female household members (c) Hired workers (d) Others ………………….............................. 
vii) a) Are RHTs used for all crops? YES/ NO 
b) If NO, for which crops are RHTs used? 
Crop Type of RHT used Purpose of production (i.e. 

own consumption or sale) 
   
   
   
   
 
viii) a)Have you realised any benefits as a result of putting in place rainwater harvesting 
structures on your farm? YES/NO 
b) If yes, what are those benefits? 
………………………………………………………………………………………………………
……………………………………………………………………………………… 
ix) a)Do you feel that you have enough rainwater conservation structures on your farm? YES/NO 
b) If NO, what is the most limiting factor hindering investment in RHT on your farm? 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………… 
x) a) For how long do the rainwater harvesting structures stay on the farm? 
…………………………………………………………………………………………….. 
b) Do you rehabilitate the rainwater harvesting structures regularly? YES/NO 
c) If YES, when do you rehabilitate them? 
................................................................................................................................................ 
d) If NO, why? 
……………………………………………………………………………………………… 
xi) What do you think is the most important requirement for you to increase yields on your farm? 
(a) RHTs, (b) hybrid seeds, (c) pesticides, (d) fertilizers (e) any other……………... 
xii) What do think authorities should do in order to motivate farmers to use rainwater harvesting 
techniques? 
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............................................................................................................................................................

............................................................................................................................................................ 
 
Section Six: Costs involved in banana growing and putting in place water harvesting 
measures 
Activity  Cost per hectare 
First year (Land preparation & Banana planting)  
Land clearing  
Ploughing   
Preparation for planting  
Planting (cost of suckers and transportation and planting)  
Constructing Rainwater harvesting structures  
Second year  
Weeding and removing unwanted suckers (specify how often)  
Maintaining rainwater harvesting structures (specify how often)  
Applying mulch (specify how often)  
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Focus group discussion guide 

 
Aspects covered in the discussion 
a) Names of participants. 
b) Village………………………….Sub county…………………..District…………………. 
c) Distribution of participants by gender 
d) Positions of participants in relation to the study i.e. L.C1 official, Contact farmer or non 
adopter. 
Which RHTs are known? 
Which RHTs are used? 
Is collective action required or do individuals practice RHTs? 
How frequent is the use of RWTs; each year or occasionally? 
Ranking of importance of different RHTs 
 
 
Interview guide (NGO and Government extension staff) 

 
Aspects covered at organizational level 
Who (government, NGOs, donors, others) seeks to extend knowledge about RHT? 
Which RHTs are spread by whom? 
Whom do these suppliers address (rich/poor, men/women, etc.)? 
Is it a question of disseminating or developing RHTs? i.e. Promotion/information material? 
Would authorities/lending agencies provide required support? 
How do providers of RHTs explain peasants’ non-adoption? 
 
Aspects covered at government level 
Which importance is given to green water issues in official strategic documents for agricultural 
development and/or poverty alleviation (PRSPs)? 
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