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1.0 BACKGROUND 
 
1.1 Introduction 
 
Low and declining agricultural productivity contributes to poverty and food insecurity in 
Uganda.  Forty-four percent of Ugandans lived below the poverty line in 1997 (APSEC 2000). 
While poverty rates are reported to be declining nationally, they are still very high in the rural 
areas, and statistics show that the poorest 20% of the population have become poorer. (Ibid.)  
Food insecurity is reportedly increasing in many rural parts of the country.  Low and declining 
yields of food crops are cited as a primary cause for this trend (Sserunkuuma 2001, Pender et al, 
2001).  The struggle to meet the basic household needs of a growing population is putting 
increasing pressure on the Ugandan natural resource base resulting in soil depletion, 
deforestation, and wetlands degradation.  The Plan for the Modernization of Agriculture (PMA) 
estimates that the cost to the national economy due to environmental degradation (including 
biodiversity loss, deforestation, soil erosion, water hyacinth and water contamination) lies 
between 4% and 12% of GDP (GOU 2000).  The PMA concludes “if one attributes biodiversity 
loss, deforestation and soil erosion to activities in the agricultural sector, then the agricultural 
sector alone is responsible for 86% to 91% of the environmental degradation, in monetary terms” 
(Ibid. p. 62). 
 
Induced innovation theory suggests that environmental degradation can be self correcting as 
population growth, increasing resource scarcity, and environmental externalities induce new 
agricultural and resource management practices (Boserup 1965) and new forms of collective 
regulation of common property resources (Ruttan and Hayami 1984).  However, this early work 
on induced institutional innovation may be overly optimistic. It tends to overlook the fact that 
long run institutional evolution and the corresponding pathways of development are dependent 
on the initial stock of social capital, on the actions by the state, and on the distributive 
consequences of institutional change. (Zeller et.al. 2000). 
 
Vosti and Reardon (1997) conceptualized a critical triangle that links three development 
objectives: economic growth, poverty alleviation and environmental sustainability, emphasizing 
the importance of simultaneous consideration of all three development objectives and the 
potential linkages and trade-offs between them.  Continued agricultural growth is necessary in 
most fragile lands of Sub-Saharan Africa.  Agricultural development that concentrates only on 
the high potential areas has resulted in biased development that leaves the majority of the 
population wallowing in poverty.  Agricultural growth must be achieved, however, within the 
context of sustainable use of the natural resource base.  In addition, such growth must be 
equitably distributed in order to alleviate poverty and reduce food insecurity.  An understanding 
of the three objectives of growth, poverty alleviation and the sustainable use of natural resources 
(the elements of the critical triangle) and the linkages between them is fundamental to the 
formulation of appropriate development strategies. 
 
In the words of Babu and Hazell (1998) “Integrating the livelihood needs of people living in 
fragile areas with sustainable management of natural resources is a fundamental challenge facing 
governments and development agencies… The most important contributing factor towards 
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degradation of fragile lands in Sub-Saharan Africa is a nexus of poverty, rapid population growth 
and inadequate progress in increasing crop yields.” 
 
This research effort seeks to explore in depth the elements of the critical triangle of development 
within the context of the problem of wetlands utilization in the Lake Kyoga basin of central 
Uganda.  Wetland biodiversity was selected as a critical measure of the sustainability of natural 
resource use. Food security was selected as the key measure of poverty alleviation, while 
agricultural productivity was selected as a measure of agricultural growth. The research seeks to 
explore the determinants of each of these elements of the critical triangle and to explore the 
relationship between them.  This work complements the efforts of other researchers to analyze 
the implications of alternative development pathways on land and resource management in 
Uganda (Pender et.al. 2001). 
 
1.2 Research Questions  
 
The Research Objectives 
 
This research was designed to respond to the policy needs of various constituencies: 
• Policy analysts and decision-makers need to be able to quantify the direction of current trends 

and predict the extent of the wetlands diversion problem, now and in the foreseeable future, 
in order to formulate well-informed and appropriate policies. The formulation of policy 
should not be random. It should be guided by research. 
 

• Local authorities need to understand the regulations and the underlying issues in order to 
arrive at acceptable levels of community compliance.   
 

• Farmers need to understand the trade-off, assess opportunities, risks and prospects in 
increasing production and profits without destroying wetland diversity. 
 

The Research Questions 
 
These objectives lead to the following set of related research questions: 
 
• What are the characteristics of the alternative forms of wetland utilization?  What is the 

demand for the respective types of wetland utilization and what is the economic 
contribution of each?  How has this changed over time? 

• What is the current extent of wetland utilization for agricultural purposes, and what has 
been the historical trend?  

• What is the food security situation in the Lake Kyoga basin?  What are the factors that 
influence its distribution among households? How has this changed over time? 

• What are the determinants of agricultural productivity and how does this relate to food 
security and wetlands utilization? 

 
1.3 The Structure of the Report 
 
The report is structured into six major sections.  The first lays the background context and 
outlines the research questions addressed.  The second section presents the importance of 
Uganda’s extensive wetland resources and the regulatory context.  Section Three presents the 
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literature review.  Because this research seeks to explore the inter-relationships between the three 
elements of the critical triangle, an extensive literature review was necessary to explore all 
aspects of each of these elements and understand their policy context.  The review therefore, 
begins with a summary of the literature on the economic valuation of wetland resources in 
Uganda.  The importance of wetlands biodiversity is explored next.  The third topic is food 
security as a critical component and indicator of poverty.  The fourth topic is agriculutral 
productivity with an emphasis on the policy context for productivity in Uganda.  Lastly we 
review the literature on irrigation and its contribution to agricultural productivity in the Ugandan 
context. 
 
The last three sections of the paper present the primary research, beginning with the presentation 
of research methodology in Section Four.  Section Five presents the data analysis and its 
interpretation.  This includes both the qualitative and historical trend data collected by means of 
the Participatory Rural Assessment (PRA) and the quantitative survey data analysis.  The final 
section discusses the findings in light of the literature and draws conclusions about the 
relationships between the elements of the critical triangle in the Ugandan context.  Policy 
recommendations are drawn from this analysis. 
 

 

2.0 THE IMPORTANCE OF UGANDA’S WETLANDS 
 
About 18% of the area of Uganda is open water.  In addition, Uganda possesses some major 
wetland resources, including 8,832 sq. km of swamps; 365 sq. km of swamp forest and 20,392 
sq. km of other wetlands1. Around the extensive and widely distributed lakes and many of the 
country’s rivers, especially in the lowland areas bordering the River Nile, there are elongated 
tracts of papyrus and grass swamps.  Permanent wetlands are estimated to cover about 3.7 % of 
the country’s land area.  In addition there are about 2,191,500 ha of seasonal swamps, which 
brings total wetland area to just over 15% of Uganda’s land area.  
 
2.1 The Study Area 
 
Lake Kyoga is a large shallow lake in central Uganda into which the White Nile flows and out of 
which, eventually, the Blue Nile proceeds on its journey northward.  Along the fringes of Lake 
Kyoga there are a variety of wetlands, both permanent and seasonal, which exhibit unique soil 
and plant conditions adapted to the saturated conditions and characterized by an accumulation of 
organic materials that decompose slowly.  These wetlands are integrally linked to the ecology of 
the upland and lake systems that they border.  Lakeside communities in this area closely follow 
the natural cycle of the lake, adjusting to the seasonal movements of the fish, vegetation growth 
and changing water levels.  With the rise in population, and the subsequent demand for more 
resources to sustain livelihoods, the Lake Kyoga wetlands and their benefits are now under 
threat.  Small but continuous ‘nibbling’ at wetland edges has reduced the wetland area, mainly in 
the seasonal swamps. The damage to permanent wetlands, however, is limited by their 
inaccessibility and the lack of drainage technology.  These developments have taken place 
without a well-developed social framework to regulate wetland use. The limited understanding of 
how wetlands work, what the immediate and long-term impacts of modifications may be; and the 
economic value of wetlands as compared to the economic benefits of alternative uses; is 

1 A large area of swamps adjacent to Lake George is so far the only site in East Africa protected by the Ramsar 
Convention.  (Frazier, 1999) 
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compounded by the lack of clear legal framework. (National Wetlands Conservation and 
Management Programme, 1999) 
 
 
2.2 Wetlands Utilization In Uganda 
 
Most development projects focus on only one attribute of the wetlands, to the detriment of the 
rest.  There is now a growing appreciation, however, that the potential of wetland ecosystems for 
meeting development needs lies in maintaining their functional integrity rather than converting 
them to single purpose use.  If managed sensitively, these ecosystems can provide a wide range 
of products and services.  
 
In Uganda wetlands have traditionally contributed a range of products essential to the rural 
community.  Wetlands are an important source of fish, meat and skin from wild animals, as well 
as medicines from various plants, and famine food reserves.  Papyrus and reeds for mats, grass 
for brooms, and fuel wood are also harvested from wetlands. Other resources include clay for 
bricks and pots, and sand, poles and rope for building.  Water, both for humans and livestock, is 
obtained from the swamps directly as well as from springs, streams, and rivers fed by the 
wetlands.  Wetlands are used for dry season grazing and to grow crops such as rice, sweet 
potatoes, sugarcane, and vegetables, both for sale and home consumption.  In some areas 
wetlands also provide major opportunities for transport. 
 
In addition to these clearly observable uses, the wetlands serve other important ecological 
functions which are more difficult to perceive.  These functions include: 
• Groundwater recharge, including important filtration functions2.  
• Groundwater discharge, as drainage points for groundwater returning to the surface. 
• Floodwater control (because they store precipitation and release run-off evenly). 
• Shoreline stabilization, Reeds and grasses slow water speed, thus reducing erosion and 

downstream sedimentation. 
• Biomass export – dense fish, cattle or wildlife production in swamps feed neighboring 

downstream environments with nutrients that are carried by water flow 
• Microclimate stabilization – overall hydrological, nutrient and material cycles, and energy 

flows of the wetlands help to stabilize local climatic conditions such as rainfall and 
temperature.   

• Biological diversity - the inaccessibility of the wetlands has drawn species which, although 
not confined to wetlands, are dependent upon the shelter they now provide.  In addition, 
wetlands are important as a genetic reservoir for certain unique plant species and provide 
important habitats for migratory birds.  

 
These essential wetlands functions are illustrated in the following diagram. 
 

2 The small communities surrounding Lake Kyoga depend upon over 60 boreholes recharged from this extensive 
wetland system. 
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Source: National Wetlands Conservation and Management Programme  (1999) 
 
2.3 Wetlands Regulation In Uganda - The Legal Context 
 
Wetlands (including swamps, marshes, lakes, rivers, estuaries, and bogs) are among the richest of 
natural habitats in terms of biodiversity. Half the world’s wetlands are estimated to have been 
lost in the 20th century, mostly in the developed world. While urban and infrastructure 
development, malaria control, and recreational use have been important reasons for wetland 
conversion, agricultural use has been the leading culprit. Wetlands drainage and changes in the 
water regime resulting from agricultural use have a serious impact on the species that require 
particular characteristics of water chemistry, temperature, and flow patterns for their survival 
(Revenga et al. 2000). 
 
While most developed countries have now established controls on wetland drainage, and some 
have even initiated wetland habitat restoration, in many developing countries conversion of 
wetlands is still considered an important safety valve to relieve agricultural land scarcity.   Until 
recently in Uganda, drainage of swamps for agricultural purposes was encouraged. 
Approximately 1,620 ha had been drained by 1964.  NEMA estimates that the total wetland area 
reclaimed for agriculture is currently about 3,000ha. 
 
Uganda justifiably boasts of being the second country world-wide to have a Wetlands Policy and 
the only country to have a government institution dedicated to wetland management.  This 
distinction makes Uganda an example for developing nations wishing to conserve their wetland 
resources through policy development.  The issue of wetlands conservation first gained attention 
on the political scene in 1986 when the NRM Government banned large-scale drainage of 
wetlands until a National Wetlands Policy could be put in place. The National Wetlands 
Conservation and Management Programme was established in 1989, with technical assistance 
from the World Conservation Union (IUCN), based in the Department of Environment 
Protection. The National Policy for the Conservation and Management of Wetland Resources 
(1994) was quickly followed by the National Environment Management Statute in 1995.   
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This statute established the National Environment Management Authority (NEMA).  It also 
assigns the responsibility of wetland management in Uganda to the Wetlands Inspection Division 
(WID), Ministry of Water, Lands and Environment. The division assists central and local 
government to develop and apply a long-term policy for the conservation and management of 
wetland resources and to acquire the necessary capacity (skills and finances) for implementation.  
According to the Environment Statute: "Without written approval from The National Environment 
Management Authority (NEMA), it is now an offence for any person to: 
• Reclaim or drain any wetland, 
• Erect, construct, place, alter, extend, remove or demolish any structure that is fixed in, on, under 

or over any wetland; 
• Disturb any wetland by drilling or tunneling in a manner that has or is likely to have an adverse 

effect on the wetland, 
• Deposit in, on, or under any wetland any substance in a manner that has or is likely to have an 

adverse effect on the wetland; 
• Destroy, damage or disturb any wetland in a manner that has or is likely to have an adverse 

effect on any plant or animal in a wetland; 
• Introduce or plant any exotic or introduced plant or animal in a wetland”. 
 

These all-encompassing restrictions, however, are qualified by the statement that “NEMA will 
exempt traditional uses of wetlands from these restrictions and the Authority shall, in consultation 
with the lead agency, establish guidelines for the sustainable management of all wetlands in 
Uganda.” (National Wetlands Conservation and Management Programme, 1999. pp.6-7). 
 
The guidelines for sustainable management referred to in the Environment Statute were passed in 
2000.  The National Environment (Wetlands, River Banks, and Lake Shores Management) 
Regulations were intended to give specificity to the general principle of “ensuring sustainable use 
of wetlands compatible with their hydrological functions and services.”  The Regulations 
establish a District Environment Committee and local environment committees, although the 
composition of the local environment committee and the distinction between it and the local 
government council is not specified. These local committees or councils are given broad powers 
to regulate wetlands activities.   
 
The Regulations require a permit, issued after completion of an Environmental Impact Assessment 
(EIA) for almost any non-traditional activity in wetlands. Regulated activities include brick 
making, cultivation (when non-traditional or when exceeding more than 25 percent of the total 
area of a wetland), drainage, and commercial exploitation. Traditional cultivation of less than 25 
percent of the total area of a wetland is not subject to the permit requirements. Although NEMA 
has been undertaking a media campaign telling farmers not to cultivate within 100 meters of the 
edge of the swamp.   
 
Traditional harvesting of papyrus, medicinal plants, trees, and reeds; fishing; water collection; 
and hunting also do not require a permit (§§11-12, Second Schedule). The regulations do not 
address grazing, except to note that the lower local government council can regulate it.  Grazing 
is not included as one of the traditional activities that can be carried out without a permit, nor is 
grazing included as a regulated activity requiring a permit (§§7(4)(b), 11(2)(a)-(e), Second 
Schedule). Where a permit has been granted for a regulated activity, any permit holder is 
required to restore the wetland within one year of expiration or revocation of the permit (§16).  
Local government is given responsibility to inventory, map, and inspect wetlands. Any person 
who reclaims, drains, destroys, damages, adversely disturbs, or removes soil from a wetland is 
guilty of an offence punishable by up to three months imprisonment or a fine up to three million 
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shillings (§37-38).  Every landowner, occupier or user who is adjacent or contiguous with a 
wetland is charged with the duty of maintaining the ecology of the wetland and is guilty of an 
offence if he refuses or neglects this responsibility (§17). 
 
The classification of wetlands for management purposes stresses the extent to which that wetland 
provides vital environmental services and the extent to which it is currently under threat 
(National Wetlands Conservation and Management Programme, 1999).  This classification is 
supposed to be the basis for regulatory decisions by local authorities.  The criteria is presented in 
full in Appendix 1 and the restrictions for each classification are presented in Appendix 2.  
Unfortunately, it is not easy for local committees, who are non-technical people, to determine the 
classification to which a particular wetland belongs.  Since 1993 the NWP has been undertaking 
an on-going National Wetlands Inventory (NWI) under which all Uganda wetlands are to be 
surveyed, described, quantified and mapped. Interestingly, even the District Inventory Reports, 
which are prepared by technical staff, do not specify the classification of each of the inventoried 
wetlands.  Current uses and threats are simply described in general terms with no clear guidelines 
as to the extent to which various activities should be specifically allowed or controlled.  The 
Inventory, therefore, does not provide communities with the information they need to set and 
enforce local policy guidelines. 
 
Muhereza and Bledsoe note that a booklet of guidelines for smallholder paddy rice cultivation in 
seasonal wetlands was prepared in 2001 and that a similar guide for general wetland edge 
cultivation was in preparation.  These guidelines are “a strong tool for establishing and informing 
the public.”  The guidelines, however, appear not to be enforceable “regulations”, as indicated by 
repeated references to “recommendations” (Ibid. p. 41). 
 
Despite the extensive legal framework for wetlands regulation in Uganda, the reality on the 
ground is far different from that depicted by law.  The nature of property rights in Uganda’s 
wetlands remains very unclear in people’s minds, despite government’s insistence that all 
wetlands are government property.  Historically wetlands have been allocated to individuals 
under various mechanisms, including mailo, leasehold (after the 1975 Land Reform Decree) and 
customary tenure arrangements.  Because the 1995 Constitution stated that, “the land belongs to 
the people” these “land owners” believe the wetlands to be part of their property. Yet the 
Constitution also entrusts all natural resources, including wetlands, to the state, which holds them 
for all the citizens of Uganda.  This contradiction is far from resolved.  Because ownership is 
unclear, landowners and wetland users have little incentive to invest in wetland reclamation and 
generally continue to pass on externalities arising from wetland use, to the detriment of nearby 
communities.  In many places, wetlands that were traditionally use by cattle keepers for dry 
season grazing have become points of serious contention between cultivators and grazers. 
 
In practical terms, enforcement of wetland regulations remains extremely limited.  The National 
Wetlands Department has only four staff members, and relies on the districts to implement 
wetland regulations. District staffs have limited capacity for enforcement. The Environment 
Department in each district is really a single officer. The Wetland Programme itself has noted 
with concern the widespread problem of political interference in the enforcement of wetland 
regulations. As appointees, the District Environment Officers are answerable to elected district 
council members who are hesitant to make themselves unpopular by preventing their constituents 
from developing wetlands.  At the local level “the wetland supervisor and the wetland user are 
one and the same person” (National Wetland Programme 2000b). 
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In their recommendations with respect to the Land Sector Strategic Plan, Muhereza and Bledsoe 
argue that the failure of the various laws and regulations to openly acknowledge the reality of 
existing non-conforming uses is “unrealistic and counterproductive”. While noting that the 
Wetlands Sector Strategic Plan of 2001 acknowledges the extent of non-conforming uses and 
makes these a factor in the plan’s objectives, they urge lawmakers to ensure that new laws set out 
specific solutions to the conflict, and that existing laws and regulations be amended.  They 
strongly support the potential of Communal Land Associations to implement common land 
management schemes to address the problem of non-conforming uses.  Finally, they urge 
government to develop legal regulations that specifically address the details of what is and is not 
permitted with respect to grazing, cultivation and brick making in the wetlands. 

 
Summary of Recommendations 
 
The literature review and subsequent field research experience raise the following policy issues 
and recommendations: 
• There is limited understanding of the economic value of wetlands as compared to the 

economic benefits of alternative uses; hence the need for primary research to answer this 
critical question.   

• It is important that local communities be specifically advised in writing of the classification 
of their local wetland resources and the regulations applying to that classification, so that 
appropriate local utilization policies can be enacted and enforced.  PRA interviews clearly 
revealed that communities and local authorities do not have this information. 

• The “ownership” of wetlands remains a point of contention.  Households living in the vicinity 
of extensive wetlands clearly feel that they have traditional use rights and ownership 
privileges related to the wetlands.  (54% of the survey respondents reported that they 
“owned” wetlands.) This leads to severe problems of non-conforming use. 

• Specific legal regulations providing detailed guidelines on grazing, cultivation and brick 
making need to be formulated and widely disseminated. The regulations regarding wetland 
grazing rights need further clarification both to protect the rights of the traditional grazers, 
and to limit uncontrolled grazing that threatens the modernization of cultivation activities and 
investment in environmentally friendly irrigation practices. 

• The formation of Common Land Associations to implement wetlands management schemes 
for the benefit of the community at large needs to be actively piloted and the resulting lessons 
promoted for broader implementation. 

 

3.0 LITERATURE REVIEW 
 
3.1 Economic Valuation of Natural Resources  
 
The general economic principles for valuing natural resources are well-known, but they have 
generally been implemented on a fairly macro scale and rarely provide the detailed information 
needed to guide local natural resource utilization decisions.  For example, Emerton and 
Muramira (1999) estimated the total economic benefits of natural resources in Uganda as a whole 
at about US $ 700 million annually, and the annual costs as about US $ 315 million (mainly 
production foregone).  They observed that “the highest value assets for tourism are the open, 
relatively less fertile plains and their mega fauna, whereas the areas of greatest conservation 
interest are the fertile mountain forests and wetlands which, it has been said, offer tourists little 
but bugs, rain and difficult access.”   
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Similarly, Howard (1995) used social-cost-benefit analysis of Uganda’s protected areas to 
examine the Total Economic Value (TEV) of the country’s National Parks, Wildlife Reserves, 
and Forest Reserves. He estimated that the benefits were worth US $ 123 million annually.  This 
estimate included revenues derived from tourism, timber and game utilisation; non-market 
produce such as firewood, building poles, game meat and thatching grass used by local people; 
environmental services such as provision of clean water, maintenance of downstream fisheries, 
pollution control, and climate regulation; and the maintenance of biodiversity and other attributes 
which provide options for future development, and are valued for cultural, moral or religious 
reasons.  On the other hand, however, Howard estimated the costs of those same protected areas 
at US $ 200 million annually, more than half of which was attributed to the opportunity costs of 
land.  While in 1995 it appeared to be in Uganda’s short-term financial interest to maintain the 
country’s protected areas (largely on account of US $ 11 million contributed annually by donors), 
clearly the long term benefit cost ratio was not promising.  This concern has been seconded by 
Archabald and Naughton-Treves (2001), who found that no tourism revenues had been disbursed 
to local communities by the UWA between 1998 and 2001, due to administrative complications 
(Pomeroy et.al. 2002). 
 
Pomeroy et.al (2002) noted, “A significant gap in our assessment of the importance of Uganda’s 
major ecosystems is our limited ability to assign monetary values to their many goods and 
services. In particular, it is hard to ascribe values to particular ecosystems.”   
 
This study undertook to obtain specific estimates for the current value of wetlands utilization to 
households bordering on the Lake Kyoga wetlands system.  Results are reported in section 5.3 
below.  It was not possible, however, to use ex-post survey methods to estimate the costs of such 
utilization in terms of alternative production foregone.  Thus while the data can inform us about 
the current use values it cannot advise on whether such utilization is optimal. 
 
 
3.2 Biodiversity 
 
Biodiversity plays a critical role in supporting rural livelihoods, agricultural production, and 
ecosystem functions that is often unrecognized and under valued. All societies draw on a wide 
array of ecosystems, species, and genetic variants to meet their ever-changing needs. Biodiversity 
is the source of current and future wealth, supplying all our food, much of our raw materials, a 
wide range of goods and services, and the essential genetic materials for agriculture, medicine, 
and industry. Kate and Laird (1999) estimate the contribution of biodiversity to agriculture and 
industry at US$500-800 billion per year.  In addition, people spend billions of dollars to 
appreciate nature through recreation and tourism. 
 
Wild biodiversity is essential to agricultural productivity and sustainability. Various species of 
birds, bees and bats pollinate plants3.  Earthworms, microorganisms, dung beetles, and vultures, 
contribute to the decomposition of wastes.  Birds, primates, small mammals and fish help to 
disperse seeds.  Living things in the soil, including arthropods, earthworms, nematodes, and 

3 Pollination and cross-pollination help flowering plants reproduce. While wind-blown pollen works for 
some, for many others an animal pollinator is required. Bats, bees, beetles, and other insects are the 
principal pollinators of fruit trees; most important oil crops; coffee; coconut; and major staple food crops 
like potato, cassava, yams, sweet potato, taro, and beans (Prescott-Allen and Prescott-Allen 1990). 
Worldwide declines in populations of pollinators for economic plants are threatening both the yields of 
major food crops and the biodiversity of wild plants. 
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mollusks build soil, facilitate the movement of air and water within the soil, and regulate nutrient 
cycling (Pfiffner 2000). Soil invertebrates and microorganisms invisible to the naked eye may be 
even more important for the functioning of the ecosystem, providing critical links between the 
atmospheric, terrestrial, and aquatic systems. Wild plants, animals, and ecosystems are all 
essential to a well-functioning agro ecosystem.  “Because natural ecosystems and associated wild 
biodiversity help maintain the chemical balance of the earth’s atmosphere, protect watersheds, 
renew soils, recycle nutrients, and provide many other ecosystem functions essential to human 
welfare, they are in a sense priceless because they are essential to life and cannot be replaced.” 
(McNeeley and Scherr, 2001)   
 
Scientists agree that biodiversity today is being lost at a rate that is two to three times faster than 
is normal in geological history (Wilson 1985).  The latest IUCN figures indicate that nearly 24 
percent of all species of mammals, 12 percent of birds, and almost 14 percent of plants are 
currently threatened.  Some experts calculate that if present trends continue, at least 25 percent of 
the world's species could become extinct, or be reduced to tiny remnants, by the middle of this 
century.  While most of the extinctions in recorded history took place in the USA, Australia, and 
on Pacific islands, the threat of extinction is now especially pronounced in the developing world.  
Uganda is not yet on the list of the top 25 countries in terms of threatened species, but both 
Kenya and Tanzania are. (IUCN 1997.)  Clearly this is an area of concern, but must be balanced 
against the ever-pressing food needs of the region. 
 
Some experts suggest that in 30 years we will need at least 50 to 60 percent more food than we 
produce now, in order to meet global food and nutrition needs and enjoy at least a modest degree 
of greater affluence. Yet agricultural systems are already threatened by eroding soils, declining 
freshwater stores, depleting fisheries, deforestation, desertification, natural disasters, and global 
climate change; all factors that make it increasingly difficult to raise productivity. 
 
According to the Global Biodiversity Assessment (Heywood and Watson 1995), “overwhelming 
evidence leads to the conclusion that modern commercial agriculture has had a direct negative 
impact on biodiversity at all levels: ecosystem, species and genetic…” Agricultural production to 
feed the growing population has converted natural ecosystems characterized by high levels of 
diversity into greatly oversimplified ecosystems, led to pollution of soils and waterways, and 
hastened the spread of invasive alien species. 
 
This threat to biodiversity poses a major dilemma for modern society. On the one hand, modern 
intensive agriculture has made it possible for the expanding human population to eat more food. 
On the other hand, agriculture is now spreading into the remotest parts of the world, often in 
highly unsustainable forms that further reduce wild biodiversity and undermine the sustainability 
of the global food production system.   
 
 

3.2.1 Biodiversity in Uganda 
 
Most of the world's species are found in the tropics, frequently in developing countries with 
limited resources to devote to the conservation of biodiversity.  Uganda is one of the tropical 
countries blessed with a generally warm, moist climate and a diverse range of habitats.  This 
environment supports a diverse set of land use activities to feed its population.  Warm, moist 
climates support high levels of biodiversity.  Uganda has 311 species of mammals, making it one 
of the top ten countries in the world in mammal biodiversity. ( McNeely et al. 1990)  In fact, 
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Uganda may well have more than a quarter of a million species of living things, including 1010 
species of birds and 330 species of mammals (National Biodiversity Data Bank, unpublished data 
cited in Pomeroy et. al. 2002).   
 
Unfortunately, Uganda is losing its biodiversity rapidly – one source estimates that as much as 
10% is lost each decade.  Rapid population growth, estimated to reach 25 millions by 2005 
(UBOS 2000), is a prime reason why Uganda is losing biodiversity so rapidly.  While 
agricultural production clearly needs to keep pace with population growth, in Uganda this has 
been achieved primarily through the expansion of the area devoted to crop production, rather 
than through intensification and increasing productivity (IFPRI 2001).  The vast majority of 
Ugandan farmers are smallholders, growing a mixture of low-yielding varieties on small 
fragmented plots of land.  A crucial question, therefore, is the extent to which increased 
productivity of the land can be achieved while simultaneously reducing the rate of biodiversity 
loss (Chemonics 2001).  It may be that a much larger population can be supported through 
intensification of agriculture in Uganda.  With better terms of trade and a shift from agriculture to 
alternative forms of employment it might even be possible for Uganda’s system of Protected 
Areas to expand beyond the 33,000 km2 of existing National Parks, Forest Reserves and Wildlife 
Reserves (FNCMP 1999).  But the pressure on these areas seems certain to intensify in the 
shorter term. 
 
Land use changes such as clearance for agriculture and swamp drainage are usually identified as 
the primary culprits driving the process of habitat loss, but there are many other factors leading to 
biodiversity loss, amongst them – 
the loss of tree cover to meet growing demands for timber, fuel wood and charcoal; 
increasing industrial pollution which has especially affected the ecology of Lake Victoria; and  
the introduction of exotic species, most notoriously the Nile Perch. 
 
These facts have led many in the environmental community and the general public to promote 
the establishment of “protected areas” where human use—in particular agricultural use—is 
restricted.  Such aggressive efforts to conserve wild biodiversity, however, can reduce the 
livelihood security of rural people, especially the poor in developing countries (Pimbert and 
Toledo 1994).  It is important to manage biodiversity through a combination of conservation 
measures and improved and diversified agricultural systems, which can increase incomes and 
household nutrition, reduce livelihood risks, and provide collateral benefits from enhanced 
environmental services.  Impacts on the poor depend on how biodiversity benefits are achieved.  
Alternative conservation options are available besides just “locking away” resources on which 
the poor depend for their survival.  Agricultural landscapes need to be designed more creatively 
in order to take the needs of the poor into account while pursuing biodiversity objectives. 
 
A central challenge of the 21st century will be to achieve biodiversity conservation and 
agricultural production goals at the same time—and, in many cases, in the same space.”  New 
approaches to agricultural production must be developed that complement natural environments, 
enhance ecosystem functions, and improve rural livelihoods. (McNeeley and Scherr, 2001)   
 

 

3.2.2 Summary Of Issues And Recommendations: 
• Without urgent action to develop agriculture in appropriate directions in Uganda’s 

biodiversity-rich areas, wild biodiversity will be further threatened. Additional destruction of 
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natural habitats, and therefore of wild biodiversity, will lead to the loss of the numerous 
current and future benefits these areas provide to rural populations.  

• Clearly, the effort to increased agricultural productivity while simultaneously reducing the 
rate of biodiversity loss must be the primary objective of Uganda’s future agricultural policy.  
Only by feeding more people on less land, can fragile environments be protected and 
biodiversity preserved. 

• The potential of micro-irrigation to enhance productivity in a manner that is environmentally 
friendly must be actively explored. 

 
 
3.3 Food Security 
 
The term food security first came into prominence at the 1975 World Food Conference.  Since 
then the definition of food security has broadened considerably.  Initially food security meant 
avoiding transitory shortfalls in the aggregate supply of food at the global or national level.  By 
the 1980’s however, the specter of famine in the midst of global plenty, made it clear that 
inadequate global food supply was not the cause of hunger.  Sen’s work focused global attention 
on the issue of chronic poverty resulting in the lack of household and individual entitlements as a 
cause of food insecurity.  Thus the concept of food insecurity has evolved to address the critical 
problems of inadequate access and unequal distribution at the household level.  (Staatz, et.al. 
1990).  Hoddinott (2001) estimates that there are approximately 200 definitions of food security4.  
He defines food security as “the condition in which a population has the physical, social, and 
economic access to safe and nutritious food over a given period to meet dietary needs and 
preferences for an active life” (Hoddinott, 2001 P. 39).  He further elaborates that food security 
involves availability and access to food by all at all times.  Availability relates to communities; 
while access relates to households. Availability is defined, as the capacity of communities to 
obtain the supplies of food required to  feed everyone that lives there and is a function of total 
food supply.  Access refers to the capacity of households to obtain food.  This dimension of food 
security relates mainly to individual household wealth. 
 
Hoddinott makes an important distinction between “process indicators,” which describe food 
supply and food access, and “outcome indicators,” which describe food consumption.  Many 
studies have found that process indicators are insufficient to characterize food security outcomes. 
Chung et al. (1997) found little correlation between a large set of process indicators and measures 
of food security outcomes. Similarly IFAD found little correlation between area-level food 
production and household food security. (IFAD 1997, 13)  
 
Household food security is understood to be a complex function of access to capital (land, tools, 
livestock, working capital), human capital (labor, knowledge, skills and management), 
infrastructure (access to markets, employment opportunities, health care and sanitation), and 
environment (physical, social and policy).  For this reason, no single indicator is adequate to 
measure household level food security.  For purposes of this study a food security index was 
created for each household from the survey data, which incorporated measures of the adequacy 
of food consumption, frequency of food shortages, and extent of inclusion of animal protein in 
the diet.  The concept of the food security index is an outcome indicator that was modified from 

4 USAID for instance includes food utilization (in addition to food availability and food access) as part of the 
definition of food security, whereas FAO, IFAD and UNDP include only food access and food availability. The 
PMA defines food security as “the ability to provide adequate food for the household throughout the year, whether 
through adequate food produced by the household or by households earning enough incomes to be able to purchase 
food on the open market.”  
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earlier work by John Staatz in West Africa.  The data analysis, thus, sought to understand the 
factors that explain household level variations in food security in the Lake Kyoga catchment area 
and relate it to the diversity of wetlands utilization, and agricultural productivity.   
 
 
 
3.4 Productivity 
 
It is widely recognized that per capita productivity and food production have declined in sub-
Saharan Africa over the past 20 years.  The implications of agricultural stagnation in Africa are 
serious and diverse.  Food insecurity (at all levels from household to national) has increased.  
Africa is the only continent where the number of hungry people has increased and is projected to 
increase further (World Bank, 2000; UNDP 1997).  Agricultural investment overall has 
stagnated5.  
 
Despite its poor performance in Africa in recent years, agriculture remains the most likely source 
of significant economic growth in the long term.  Historical experience suggests that agricultural 
growth may be a prerequisite to broad based sustained economic growth and development 
(DFID, p.3).  This was certainly the case in virtually all the world’s developed countries.  More 
contemporary experience demonstrates that, with few exceptions, overall economic growth has 
been most rapid in countries that have experienced significant agricultural growth. Rapid 
agricultural growth, supported by the public infrastructure investments made to promote it, has 
provided a powerful motor for growth in rural non-farm economies. 
 
Not only is agriculture essential to economic growth, but DFID (2002) contends that there is 
strong evidence that agricultural growth benefits the poorest segments of the population.  Strong 
agricultural growth has been a feature of countries that have successfully reduced poverty such as 
India, Bangladesh, Indonesia and China6.  A recent study covering 58 developing countries 
concluded that a 10 per cent increase in agricultural productivity was associated with a reduction 
by 6 per cent in the proportion of people living on $1 a day7.  For 16 sub-Saharan African 
countries included in the study, there was an almost one to one relationship.  No equivalent 
relationship, on this scale, could be found for either manufacturing or services, whether in rural 
or urban areas. 
 
There are a number of reasons why agriculture is particularly important to growth and 
development in Africa:  
• Agriculture provides the primary and major source of domestic savings crucial to investment 

in other sectors. 
• Early industrial development is often based on the processing of agricultural products. 
• The rising incomes of small farmers and agro-processors are usually spent on locally 

provided goods and services.  Agricultural growth generates demands for the products and 
services of other poor people.  The fortunes of rural traders, brick-makers, carpenters and 
food vendors are closely tied to those of local agricultural enterprises8.  Estimates of the 
multiplier effect on other sector resulting from increased farm output range from 1.3 to 1.99. 

5 Gross capital formation in agriculture in SSA fell from 21.9% of GDP in 1980 to 16.5% in 2000. 
6  Human Development Report, 1997. UNDP: New York. 
7  Lin Lin et al. 2001. 
8  Singh, 1990.   
9  Irz, X, et al 2001. 
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• Agricultural growth also affects poverty through the lowering of food prices10.  Food 
constitutes over 70 per cent of the expenditures of poor people (both rural and urban).  
Market mechanisms that deliver food at lower and more stable prices enhance food security 
and reduce hunger. 

• Agricultural trade generates foreign exchange needed for essential public services.  
 

Agriculture in Africa, however, faces many challenges.  Maintaining and increasing productivity 
in the medium term will require investment in infrastructure, knowledge and technology systems, 
including a greater emphasis on sustainable water management and more efficient field level 
water use. 
 
 

3.4.1 Productivity in the Ugandan Policy Context 
 

In the context of a highly agrarian country like Uganda, where the vast majority of poor people 
make their livelihoods as semi-subsistence smallholder producers, economic growth, poverty 
alleviation and agricultural development are inextricably interlocked with the issue of 
agricultural productivity.  For this reason, Uganda’s policy agenda, which is fundamentally 
grounded in the need to alleviate poverty, focuses broadly on the objective of “Agricultural 
Modernization” as the engine of economic growth.  Two central policy documents reiterate these 
principals – the Poverty Eradication Action Plan (PEAP) and the Plan for the Modernization of 
Agriculture (PMA).  Both were strongly influenced in their development by the Uganda 
Participatory Poverty Assessment Project (UPPAP)11, which was undertaken with World Bank 
funding in the late 1990’s. 
 
It is estimated that only one third of Uganda’s 18 million hectares of arable land is cultivated.  
Productivity of the land under cultivation is low and declining. Access to land is varied among 
different social and economic groups and by region.  However, most people in Uganda have 
access to some land.  In Uganda, the poorest segment of the population is comprised not of wage-
labourers but of small-scale farmers with limited access to markets for their products.  Uganda 
has three main categories of farmers: subsistence, semi-commercial, and commercial.  
Subsistence farmers who produce predominantly for household consumption are the majority. 
Thus, transforming agriculture requires addressing the constraints of subsistence farmers.   
 
UPPAP consultations with poor farmers revealed that critical productivity related constraints 
included: lack of sufficient food, lack of land, soil infertility, lack of proximal water sources, lack 
of inputs12, pests and diseases, lack of skills and knowledge13, lack of capital and access to credit, 
marketing problems (low prices, lack of markets), poor roads and transport networks, lack of 

10  Hunger and food security are discussed fully in DFID’s paper on the subject Eliminating Hunger, published May 
2002. 

11 Uganda Participatory Poverty Assessment Project (UPPAP) was carried out in 67 communities in 9 pilot districts 
of Uganda. 
12 Data from the Uganda National Household Survey indicate that in 1995-6, only 1% of LC1s reported the use of 
improved seeds by poor farmers in the Central region, 8% in the Eastern, and less than 1% in the Northern and the 
Southern regions.  An average of 20% of LC1s reported use of such seeds by better-off farmers in the central, eastern 
and western regions. 
13 National statistics (Uganda National Household Survey, 1995-6) indicate that extension officers only visited 16%, 
33%, 9% of LC I areas in the Central, Eastern and Western regions in 1995-96.  In the Western region, 45% of the 
LC I areas received a visit by extension staff. 
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storage and processing, insecurity (primarily Northern and Western Uganda), and loss of oxen 
due to insecurity and cattle rustling in Northern and Eastern Uganda. 
 
Although the majority of rural households engage in subsistence agriculture, many poor 
households cannot produce enough food to feed their families.  On average in poor rural 
households who are net buyers of food, these food purchases account for 60% of monthly 
expenditure (PMA p. 12).  This situation may lead to the sale of labor, or forced sale of assets in 
order to meet household needs. The UPPAP noted a recent trend toward providing casual labour 
within the home community in return for food or money during times of economic hardship 
(UPPAP p. 47). In the past, casual labour in the home community was unheard of but now local 
people resort to or are forced to accept piece-meal work in order to survive because their 
productivity and their income are insufficient to support their basic needs.  Although 
remuneration in cash or food is often low, irregular and unreliable, casual labour provides an 
important survival strategy for the poor, particularly during times of economic hardship.  This 
finding was corroborated in this study where food for work was found to form a significant 
coping strategy during times of shortage.  (See Figure 1. below) 
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Casual labouring represents a changing dynamic of local poverty.  Casual labour is a survival 
mechanism employed by those who cannot make a livelihood in another manner.  Those who are 
better off can now afford to hire others who are poorer.  While those who are poorer are forced to 
take piecemeal work in order to survive.  The low wages and time taken away from their own 
agricultural production further perpetuate the cycle of poverty.  It is potentially an indicator of 
the widening the gap between the rich and the poor, even in rural areas. 
 
Several observations from the UPPAP report are particularly relevant to the study area. Insecurity 
in Northern Uganda and cattle-raiding by the Karimojong in the North East has lead to increasing 
poverty for communities in the Lake Kyoga Basin..  Loss of oxen in Kumi, Soroti, Lira and Apac 
has lead to decreasing acreage under cultivation, reduced productivity and food insecurity.  “Loss 
of oxen means that farmers cannot plough.  Instead, they resort to using the hand hoe.  Thus, the 
acreage under cultivation is reduced, productivity decreases and food shortages result” (UPPAP, 
p.161). 

  15 



 
The supply of equipment and inputs for farming, is directly related to access to markets.  In all 
rural districts, local farmers and fishermen reported constraints to productivity due to a lack of 
inputs, ranging from tools to fertilizers, pesticides, spraying equipment and animal drugs. Most 
of these inputs were not available in nearby markets14, and where pesticides were availed locally, 
they often arrived too late.  
 
Based on the inter-relatedness of the constraints and opportunities identified by the UPPAP, the 
Plan for the Modernisation of Agriculture (PMA) recognizes that transformation of the 
agriculture sector will require a multi-faceted, holistic approach.  Constraints to increasing 
productivity, achieving food security, reduced vulnerability and reducing poverty cannot be 
addressed in isolation. The PMA recognises that overall poverty reduction must be based on 
approaches that link agriculture and other sectors - institutionally, organisationally and 
operationally at all levels from the farmer up to the centre.  
 
The broad strategies outlined in the PMA for reaching these objectives include; 
• deepening decentralization to lower levels of local Government for efficient service delivery;  
• reducing public sector activities and promoting the role of the private sector;  
• supporting the dissemination and adoption of productivity-enhancing technologies;  
• guaranteeing food security through the market and improved incomes, thereby allowing 

households to specialize, rather than through household self-sufficiency; 
• enhancing and strengthening stakeholder consultation and participation in the planning and 

implementation of programs; 
• designing and implementing gender-focused and gender-responsive programs; and 
• ensuring the co-ordination of the multi-sectoral interventions to remove any constraints to 

agricultural modernization. 
 
The PMA clearly recognizes that agricultural transformation in the Ugandan context “must start 
with increased productivity per unit area or animal. Increasing yield per unit of land will require 
farmers to adopt high yielding, pest- and disease-resistant crop varieties, using proper crop and 
land husbandry practices, use of organic manure or inorganic fertilizers to maintain soil fertility, 
in addition to developing skills for sustainable small scale irrigation and water conservation for 
hedging against drought or poor rains. This will necessitate a new approach to agricultural 
research and advisory services, which stresses the screening of proven technologies for adoption” 
(PMA p. 27).  It also requires improved market access for both outputs and inputs.  Low 
productivity in Uganda can be traced to a virtual absence of modern inputs such as improved 
varieties of crops and livestock breeds, fertilizers, pesticides and irrigation.  The low level of 
input usage can be directly linked to the virtual absence of an efficient distribution network 
(PMA p. 47). 
 
Unfortunately, while the PMA presents clear ideological precepts for private sector led 
agricultural development, it is coming under increasing criticism for not offering a clear plan of 
action for achieving these objectives in the near term.  An implementable, results-oriented 
strategy for facilitating improved access to critical private sector services needs to be put in place 
soon, before government gets pressured back down the path of government led inefficiency.  It is 
not sufficient to lay the responsibility at the feet of the private sector and expect the problems to 

14 The Uganda National Household Survey (1995-6) indicates that agricultural inputs were available in only 16% of 
LC I areas nationally. In fact, half of the markets that sell agricultural inputs are located in the trading centres and/or 
municipalities. 
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be miraculously solved.  Critical institutional constraints must be removed.  Public goods like 
market information; agricultural research and agricultural credit can be supplied more efficiently 
by private sector providers, but will never be profitable in and of themselves.  They will require 
substantial public investment for the indefinite future.  They payoff in increased productivity of 
the agricultural sector, however, makes them a worthwhile public investment. 
 

3.4.2 Summary Of Issues And Recommendations 
 
Agricultural productivity must be the engine of growth for Uganda.  This requires substantial 
investment in breaking the critical constraints facing the sector.  The worst of the distortions 
created by price controls and government subsidies for provision of services have been removed.  
Macro financial policy reform has achieved as much as it can, but the agricultural sector is still 
beset with inefficiencies resulting from its subsistence roots.  Small farmers remain trapped in a 
vicious cycle of “low input-low output” production.  Strategies to facilitate and strengthen private 
sector led growth need to be developed.  It will not happen automatically.  Investment in the 
agricultural sector needs to be increased, but channeled into facilitating services such as rural 
credit, strengthening of private sector input distribution, providing access to market information, 
encouraging market linkages, and strengthening of agricultural education.  Establishment of the 
National Agricultural Advisory Service (NAADS), while essential, is only one step in the 
process. 
 
 
3.5 Irrigation 
 
The critical triangle recognizes that efforts to protect wild biodiversity must acknowledge the 
equally pressing need for productive land to produce food, secure rural livelihoods, and 
contribute to economic development.  Between 1950 and 1995, the human population increased 
by 122 percent while the world’s area planted with grain expanded by only 17 percent.  
Conversely, grain productivity, increased by 141 percent, largely due to the use of improved 
varieties and chemical fertilizers.  Irrigation has contributed greatly to this higher productivity, 
with the area under irrigation increasing from about 140 to 270 million ha in the same period 
(Cohen 1998). 
 
Many crops are highly sensitive to drought stress, while others require a fairly abundant supply 
of water to grow well. Millions of years ago farmers discovered the advantages of applying 
supplemental water to crops through irrigation, whether from rivers, lakes, underground aquifers, 
or artificial tanks. With reliable water supplies, the risk of crop loss is radically reduced and the 
profit from investment in other agricultural inputs and infrastructure greatly increases.  Irrigation 
is essential to global food supply. Up to 40 percent of the world’s crop output comes from 
irrigated cropland, including nearly two-thirds of the world’s rice and wheat production.  
Globally, intensively managed irrigated croplands account for about 17.5 percent of all cropland. 
In low- and middle-income countries, an average of 20 percent of arable and perennial cropland 
is irrigated, reaching 34 percent in East and South Asia. In many Asian countries, millions of ha 
of roughly contiguous river valleys and floodplains are irrigated, often under smallholder 
management. Only in Africa has irrigation, been unimportant, comprising only 4 percent of the 
continent’s arable land (Wood, Sebastian, and Scherr 2000).  
 
While the world has enjoyed historically unprecedented increases in agricultural production and 
productivity since 1950, the critical question is how long that growth can continue and can it 
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keep up with the growing population? Even with the clearing of new agricultural lands, arable 
land per capita declined from just under 0.5 ha in 1950 to just under 0.3 ha in 1990.  Per capita 
landholdings in developing countries are expected to decline to 0.1–0.2 ha by 2050 (FAO 1993).  
While, in theory, an additional 1.5–1.7 billion ha could be converted to cropland, the areas with the 
best cropland are already being fully farmed.  Only marginal areas such as tropical forests, infertile 
soils, steep hillsides, wetlands, and semiarid regions remain for conversion, and these areas support 
a great deal of the world's biodiversity (McNeely and Scherr, 2001). 
 
Some indicators suggest that ecosystem limits are already being over stretched. While irrigation 
expanded by an average of 2.8 percent per year between 1950 and 1980, subsequent expansion 
has been much slower, falling to only 1.2 percent per year in the 1990s.  On a per capita basis, 
irrigated lands shrank 6 percent between 1978 and 1990.  They are expected to contract by 
another 12 percent per capita by 2010 as a result of both rapid population growth and inherent 
constraints in the expansion of irrigated area.  Decreased river flows and falling groundwater 
levels are pervasive in irrigated areas.  There are usually few incentives not to overuse water. As 
a result, most irrigation systems are highly inefficient in their use of water. In the United States, 
farmers are extracting groundwater faster than the recharge rate on roughly one-fifth of the 
irrigated area.  Even worse, as a result of such inefficient water use, nearly 10 percent of the 
world’s irrigated lands have become so saline as to reduce crop yields, and another 20 percent 
suffer from a build-up of salts in the soil (Postel 1999).   
 
While rural populations have fallen dramatically in the developed world, in the developing 
countries, rural populations will continue to remain large.  Rural populations in the developing 
world are projected to peak at 3.09 billion in 2015 (accounting for 94 percent of the world’s rural 
population), then decline over the next 10 years to 3.03 billion (McNeely and Scherr, 2001.)  
These people will require additional land not only for food and income, but also for settlement 
and infrastructure.  Most will continue to rely on agriculture as their livelihood. Population 
growth affects poverty, because increasing family size makes economic opportunities harder to 
find. This in turn leads to exploitation of lower quality agricultural lands and to the breakdown of 
traditional mechanisms for sustainable resource management. 
 
More than half of the population of Sub-Saharan Africa lives on less than $1 per day.  It is the 
most technologically backward, the most debt distressed, and the most marginalized region in the 
world (IDE 2002).  Yet Africa has some of the most fertile soils in the world. In addition, the 
climatic conditions can support high-value cultivation. Yet most of Africa’s smallholders have 
not yet been able to grasp the potential opportunities that the sub-continent has to offer. The 
green revolution, which benefited millions of Asian farmers, has had no effect on African 
agriculturalists, who still do not have access to the inputs necessary to make the technology 
succeed. 
 
All across Africa, the rural poor depend more on agriculture than the rural non-poor, and derive 
more of their income from common property than the non-poor (Scherr 1999b). Because the rural 
poor have limited access to external or industrial agricultural inputs, “natural capital”—the 
inherent productivity of their natural resource base, including soils, forests, and water—is of 
particular importance to their livelihood security. The term “ecological poverty” has recently 
come into use to describe the type of widespread poverty that arises from degradation or loss of 
such natural capital (Coward et al. 1999). But ecological poverty both leads to poverty and 
results from it. When poor people have trouble finding food because of insufficient agricultural 
production or income, they may become even more dependent on gleaning the products of wild 
biodiversity, clearing new fields from natural habitat, and poaching and encroaching on protected 
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areas. Such measures may provide emergency relief, but they are not sustainable and may result 
in significant long-term costs. 
 
While most of Africa’s subsistence farmers are trapped in poverty, the success of those few 
smallholders who have spontaneously adopted irrigation technologies has been largely 
overlooked. Irrigation planners focus on formal irrigation schemes, without acknowledging the 
existence of the millions of resource-poor farmers who laboriously carry buckets of water to their 
fields. These bucket farmers, however, have demonstrated that it is possible to cultivate high-
value crops on small plots, and sell them in urban marketplaces.  With irrigation devices that are 
both affordable and appropriate to their scale of investment, hundreds of thousands of these 
farmers have demonstrated that they can vastly improve on their current circumstances, and 
gradually reinvest their profits to climb out of poverty.  
 
Over the past 20 years, mounting evidence has shown that access to affordable small-plot 
irrigation technology for small farmers increases their productivity and income -- providing a 
powerful poverty alleviation strategy.  Over this period, almost a million and a half treadle 
pumps have been purchased and installed by smallholders in Bangladesh.  Costing about $25 
each and purchased from local private-sector enterprises, the treadle pumps are helping farmers 
to generate $130 million dollars a year in new net income (IDE 2002). Since the original program 
in Bangladesh began 15 years ago, similar private sector based programs have expanded to India, 
Nepal, Cambodia, and Zambia. Other programs have spread to Mali and Burkina Faso, with the 
help of the non-governmental organization (NGO) Enterprise Works Worldwide.  ApproTEC, a 
Kenyan-based NGO, has achieved annual sales of more than 6,000 pumps in Kenya, 
demonstrating that volume sales are possible in Sub-Saharan Africa. (ApproTEC Annual 
Report). 
 
In the last five years, a second generation of affordable small-plot irrigation technologies has 
emerged in the form of low-cost sprinkler and drip irrigation systems. More than 25,000 low-cost 
drip systems have been purchased and installed by small farmers in India, Nepal, China, Sri 
Lanka, and Kenya (IDE, 2002).   
 
The water resources of Sub-Saharan Africa comprise a major unutilized resource for the region. 
Only limited developments have occurred along the major rivers.  Just an estimated seven 
percent of the potential irrigable area of the continent has been developed to date and irrigated 
acreage has been increasing at only an estimated 1 per cent per year. In Kenya, however, where 
ApproTEC is now selling more than 6,000 pumps per year the resulting expansion of small scale 
irrigation has resulted in a five percent per annum growth in irrigated area without any major 
infrastructure development. Similarly, Mali has been the target of an excellent initiative by 
Enterprise Works to introduce the treadle pump and promote it through mass marketing, selling 
more than 2,000 pumps per year. 
 
Micro irrigation technologies have been introduced throughout Sub-Saharan Africa, but only 
three organizations are using a market-driven and commercially oriented approach. This 
approach is required to penetrate the market and realize the extensive poverty reduction potential 
that exists from these technologies in combination with other market driven initiatives. The 
organizations employing this approach are: IDE, ApproTEC, and Enterprise Works (EWW). 
IDE’s programs have focused on Zambia. ApproTEC’s approach was developed in Kenya and 
has now expanded to Tanzania. EWW’s programs have focused in West Africa and spread to 
other central African countries. IDE and ApproTEC have a similar philosophy of dissemination, 
that is, more centralized manufacturing, with dealerships reaching out to the rural areas, while 
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EWW has tended to focus on smaller multiple manufacturers closer to the farmers. In all cases, 
the technologies that have been promoted have been a version of the treadle pump, adapted from 
the models popularized in Asia, with the most common modifications being steel construction 
and the provision of a pressurized outlet. 
 
At a policy level there are clearly potential trade-offs between economic growth, equity and 
environmental objectives.  Small-scale producers adopting diversified farming systems can prove 
to be more environmentally friendly than large-scale, intensive production systems based around 
monoculture.  Improvements in productivity by small-scale farmers, linked to more sustainable 
production systems, can reduce the expansion of cultivation into environmentally sensitive areas 
such as high forest, wetland or marginal and fragile lands.  The challenge is to create the 
necessary conditions and incentives to increase poor people’s access to new technologies and 
skills for sustainable resource management, with a greater emphasis on participatory technology 
development and a more significant involvement of the private sector (Harvey, 2002). 
 
 

3.5.1 Irrigation in Uganda 
 
The Districts of Tororo, Pallisa and Iganga have experienced a dramatic expansion of rice 
growing in the wetland in the last 20 years.  This development was apparently fueled by the 
collapse of cotton production and the attractive price and ready marketability of rice.  It is 
estimated that about 30% of the population in these districts cultivate rice (25% paddy and 5% 
upland) (NEMA, 1995).  A total of 1,192 sq. km of riverside wetlands (mostly seasonal) have 
been converted to agriculture.  Rice growing occupies 96% of this area, with the balance planted 
to horticulture, sugar cane and agro-forestry -especially Eucalyptus. (NEMA 1996 p. 5)  The 
swamps used for rice cultivation are inundated during the rains (April to October) and relatively 
dry during the rest of the year. Most rice producers simply impound rain in bunded fields or rely 
entirely on seasonal flooding of rivers.  Both methods are chancy and result in imperfect water 
control. 
 
The Kibimba (Iganga) and Doho (Tororo) rice schemes were introduced by government in the 
1970’s to promote paddy rice production, supported by research and multiplication/dissemination 
of improved varieties.  A spontaneous spread into the seasonal swamps followed during the 
1980’s, as access to land under controlled irrigation became increasingly inaccessible.  By 1992 
government rice schemes covered 2,500 ha while farmer led small-scale rice farming is reported 
to have covered 30,000 ha.  During the 1990’s expansion and reclamation were increasing at a 
rate of 3,200 ha per year (NEMA 1996 p. 20). Observers have noted the drying up of many of the 
smaller seasonal swamps (which have since been converted back into graze land when they are 
no longer wet enough to support paddy production). This phenomenon is pushing cultivation 
deeper into the larger seasonal swamps, where farmers are increasingly using the transplant 
method so that they can cultivate areas that are too flooded to make broadcasting feasible.  The 
heart of the permanent swamps is not yet cultivated due to the excessive depth of the water. 
 
More recently, the Olweny Swamp Rice Irrigation Project (OSRIP) was established in Lira 
District, funded by the African Development Bank. It aims at conducting research in rice 
production, seed multiplication, training of farmers and extension workers on wetland 
management and carrying out demonstrations on the use of wetlands. They have also carried out 
work on the short and long-term impacts of land use, rice cultivation and soil management 
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practices on soil properties of various soil types in the wetlands, and have formulated guidelines 
on the sustainable use of wetlands. (NARO/DFID, 1999.) 
 
In 1996 NEMA conducted a study on the impact of rice production in Tororo and Pallisa.  The 
study noted a worrying trend toward soil acidification and declining yields (with increasing 
salinity in some areas), increased flooding of roads due to unguided construction of water 
channels, increased sedimentation of rivers, disruption of the water balance affecting downstream 
water users, loss of vegetative cover and habitat for rare and endemic species, reduction of 
diversity of flora and fauna, increased bilharzia and malaria exposure, loss of grazing areas, and 
loss of organic matter in the soils with continued cultivation.  These are the negative impacts of 
continued rice production.   
 
Concern about soil degradation led NEMA to commission a study of the impact of continuous 
rice production on soil conditions.  To everyone’s surprise, the study concluded that the 
cultivation of rice does not cause significant changes in the soil PH, contrary to common opinion.  
Their assessment was that the valley fringes were generally unsuitable for rice production.  The 
widely reported decline in rice yields in the valley bottoms seemed to indicate that continuous 
monocultural rice production was not sustainable without “significant changes in current 
technologies and management practices.”  They speculated that improved water control and 
adoption of high yielding production packages could easily double current yields (which average 
about 1.5 mt/ha of unhusked rice compared to research station small plot trial yields exceeding 7 
mt/ha) (Ssali, 1998).  Excessive flooding is the major constraint in the permanently water logged 
swamps, while low organic matter and sandy soil textures are major constraints on the valley 
fringes. Other constraints to rice production include: lack of improved varieties, poor weed 
control, bird damage, rodent damage, drought stress, stem borers, rice blast, poor soils and 
inefficient water management. (Tiley, 1970; NARO 1991,  Ssali 1998). 
 
Rice production makes a very important contribution to the economy in Pallisa and Tororo and to 
the livelihoods of thousands of small farmers.  It is politically impossible at this time to ban 
paddy rice production, or to reverse the impact such production has had on the seasonal swamps 
of the area.  The challenge is to learn valuable lessons from this uncontrolled expansion that will 
allow other wetland communities to capture the potential benefits of more intensive irrigated 
agriculture, without suffering the wetland degradation and loss of biodiversity that resulted in 
Kumi and Pallisa.  Recommended mitigation practices (NEMA 1996) include: 
• Leave a 10-meter wide strip of uncultivated land along river and main water courses as a 

conservation of habitat and sedimentation barrier. 
• Leave as much natural vegetation in and around the fields as possible. (Note this 

recommendation is particularly challenging, due to the threat of cereal eating birds destroying 
the crops.) 

• Natural wetlands to be left between the rice fields to cater for endangered fauns and preserve 
vegetation important to the community for building materials and crafts. 

• Limit use of chemical controls to avoid pollution and poisoning of wildlife. 
• Confine rice cultivation to wetland fringes (e.g. harvesting water for release in to the rice 

fields leaving the main water system intact for fish habitat.) 
• Promote runoff water harvesting techniques and simple treadle pumps for watering of upland 

varieties to reduce swamp pressure.  
• Promote research and dissemination on upland rice varieties as an alternative. 
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3.5.2 Summary Of Issues And Recommendations 
 
Because of the current low level of irrigation, Africa is in the enviable position of being able 
to learn from the rest of the world’s mistakes in forging its irrigation policies.  Some of these 
important lessons include: 

• Large scale subsidized irrigation schemes are management intensive and often uneconomical.  
They have usually created the wrong incentive structures for water control and management 
resulting in lowered water tables, salinization of extensive areas, and poor track records for 
maintenance and sustainability. 

• Individual initiative will continue to push the margins of irrigated agriculture to respond to 
the urgent food needs of a growing population.  Wetland protection policies must be 
structured in such a manner as to encourage best practices, rather than simply stopping 
production.  The current ban on cultivation within 100 meters of a major water body is 
unrealistic and makes small-scale irrigation too expensive to serve the needs of the small 
producers who are potentially the most ecologically friendly water users. 

• It is urgent that we introduce the right incentives to limit over-use of water to prevent lowered 
water tables, and expanding salization.   

• There is tremendous potential for adaptation of low-cost small-scale technologies perfected in 
Asia (treadle pumps and drip irrigation systems), which are more environmentally friendly 
and economically suited for the transition from subsistence to small-scale commercial 
production. 

• Commercially oriented distribution systems for low cost technologies need to initially be 
facilitated and supported to grow to an economically viable scale of operation, but once 
established, they can then achieve financial sustainability. 

• Pressures for expanded irrigated acreage need to be channeled in the right direction by a 
combination of “push” and “pull” incentives.  Pushing farmers out of fragile and unsuited 
environments through appropriately formulated community controls on wetland drainage and 
cultivation, and pulling them into more sustainable fringe cultivation with the availability of 
appropriate low cost technologies for water delivery, soil fertility management and improved 
upland varieties. 

 
 
 
 

4.0 RESEARCH METHODOLOGY 
 
The breadth of the research questions being addressed to explore the relationships among the 
three elements of the critical triangle, required utilization of a range of research techniques to 
capture the necessary information in the most reliable but cost-effective manner.  The 
methodology, therefore, included a combination of Rapid Appraisal techniques and survey 
interviews to capture information at both the community and the household level.  Primary data 
collection was supplemented with an extensive literature search. 
 
4.1 Study Area  
 
The study area comprised the Lake Kyoga and Lake Kwania catchments area.  This important 
wetland resource is located within the dry belt of Uganda (sometimes referred to as the “cattle 
corridor”) that stretches from Mbarara in the Southwest to Karamoja in the Northeast.  Despite 
the low average rainfall (500 mm/annum) this area is characterized by farming systems which are 
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primarily based on annual crops.  The rain-shadow along the lakeshore makes rain-fed 
agriculture exceedingly risky.   
 
 
 

4.2 Research Methods 
 
The research methodology included: 
• Systematic sampling of the sub counties surrounding the lake.  A total of 21 sub counties 

were sampled, beginning with Masindi Port and alternating as one proceeded around the lake.  
• Community focus group discussions using Rapid Appraisal (RA) tools were used to develop 

a systematic picture of the trends in utilization and to categorize the types of utilization.   
• Development of the sample frame and selection of respondents was done during the 

community meeting. This transparency was intended to solicit maximum co-operation and 
reduce misunderstanding and suspicion that might arise, given the sensitive nature of the 
question of wetlands utilization.   

• Individual interviews were then conducted with randomly selected representatives of the 
various user categories, to estimate parameters for each user type. 

 
The senior researchers supervised the data collection.  Community sessions were staggered to 
allow personal facilitation by the senior researchers with the assistance of experienced research 
assistants drawn from Ministry of Agriculture, Animal Industry and Fisheries (MAAIF) and 
Makerere University, Kampala. Translation services and local context for the RA exercise was 
provided by the participation of the Sub county level extension staff and the District Environment 
Officer.  The research assistants and extension staff conducted survey data collection, after 
extensive training and field-testing under senior researcher supervision.  The target was to 
complete a minimum of 12 (maximum of 16) individual household surveys in each of the 21 
selected communities.  Data collection failed in one Sub county, resulting in a total of 20 PRA 
meetings.  A total of 298 household surveys were conducted in these 20 communities (an average 
of 14 or 15 per Sub county). 
 
The study sought to triangulate information collected by means of the detailed household survey 
with community level data collected using PRA methodologies.  A set of standardized PRA tools 
was implemented in each community meeting.  The tools used were a derivative of the approach 
developed by the IUCN for assessing rural sustainability (IUCN 1997).  A copy of the PRA data 
collection instrument is attached in Appendix 3.  The PRA process involved establishment of a 
common understanding of the natural resource base for the community by means of discussion 
and mapping, and various exercises to quantify trends in the availability, quality, and utilization 
of those resources - with a particular emphasis on aspects related to wetlands and agricultural 
production.  Additional trends for population growth and composition, wealth, and sources of 
income were also explored.  For purposes of trend analysis, attempts were made to quantify all 
aspects at two different time periods, the present (2001) and approximately 20 years ago. 
(Because of the significant events surrounding the overthrow of Idi Amin’s government in 1980, 
this proved an easy mental marker for people to tie comparisons to.)  Standardization of the data 
collection process and reporting format allowed for simple trend analysis across the 20 locations 
using non-parametric statistical procedures. 
 
The process, however, did suffer from a certain lack of uniformity.  The element of variability 
was due to the use of 6 different teams of research assistants employed to cope with the logistical 
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constraints of completing both the community meetings and the household surveys in a limited 
time, as well as the high degree of cultural and language differences in the Lake Kyoga basin15.  
While every attempt was made to standardize approaches by means of training and pretesting, a 
degree of variation in application of the tools was observed.  The topic most affected by this 
variability was the attempt to measure trends in the biodiversity of the local wetland.  The 
number of species identified by the community participants depended more on the thoroughness 
and language skills of the facilitator, than on the actual diversity of the local environment.  This 
problem seriously frustrated efforts to use this data to develop an index of local biodiversity.  A 
thorough search of the secondary literature to find suitable data on biodiversity also proved 
fruitless.  As a result, it became necessary to use an index of diversity of wetlands utilization to 
capture the element of environmental diversity in the critical triangle, rather than an index of 
biodiversity, which would have been a community level variable rather than a household level 
variable. 
 
Data analysis was done using a statistical package called Inter-cooled Stata (version 6.0).  
Analysis included generation of descriptive statistics, non-parametric analysis of the significance 
of trend rankings, regression analysis of the determinants of productivity, and development of 
Ordered Probit models to analyze the determinants of wetland diversity and food security. 

 
 

5.0 DATA PRESENTATION AND INTERPRETATION 

 
This chapter presents findings in reference to the research questions as previously presented in 
section one.   
• What are the characteristics of the alternative forms of wetland utilization?  What is the 

demand for the respective types of wetland utilization and what is the economic contribution 
of each?  How has this changed over time? 

• What is the current extent of wetland utilization for agricultural purposes, and what has been 
the historical trend?   

• What is the food security situation in the Lake Kyoga basin?  What are the factors that 
influence its distribution among households? How has this changed over time? 

• What are the determinants of agricultural productivity and how does this relate to food 
security and wetlands utilization? 

The findings were obtained from the two primary sources of data, the community level PRA 
exercises and the household level survey data.  Results are presented in tables and figures, 
showing relevant frequencies, percentages and chi-square tests.  
 
The chapter is divided into two sections.  The first section presents the descriptive and trend 
characteristics of the study sample, at both the community and household level.  The second 
section discusses econometric findings on the relationships between the three principle 
independent variables (Wetland Diversity, Food Security and Productivity) and their respective 
dependent variables. 
 
 

15 The research teams were formed around three major language groups (Luo, Ateso and Luganda) although local 
language differences resulted in some meetings needing to be conducted in either English or Swahili, with 
translation assistance provided by local extension staff or community leaders. 
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5.1 Descriptive Statistics Regarding Wetland Utilization and Historical Trends 
 

Both the PRA and the household survey generated a wealth of information about the manner in 
which communities and households perceive the benefits they receive from living in an area 
blessed with wetlands.  The PRA was specifically structured to solicit community perceptions of 
the changes in utilization of natural resources in the last twenty years and the resulting impact on 
incomes and food security.   
 
 

5.2.1 Wetland Access and Uses 
 
The vast majority of households in the selected communities had access to wetland resources. As 
shown in the following table.  This is to be expected; since the selection of communities was 
based on visual inspection of the NEMA maps to pick communities in each Sub county that were 
in close proximity to significant wetlands. 
 
 
 

Table 1.  WETLAND ACCESS AND USES Number % 
Have Access to swamps that they either “own” or which are common 
property resources adjacent to their land. 277 94% 

Collect fuel wood from the Swamp 195 66% 
Use the swamp for hunting 40 14% 
Use the swamp for fishing 140 48% 
Use the swamp for grazing livestock 113 38% 
Use the swamp for agriculture (either through irrigation of by cultivating in the 
swamp fringes) 62 21% 

Collect building or craft materials from the swamp 223 76% 
Collect water for household use from the swamp. 62 21% 

 
The PRA exercise included preparation of an participatory map of the community.  Using this to 
establish a common understanding of the resource base for the community, a ranking exercise 
was used to estimate the proportion of land occupied by various resources.  This allocation was 
then compared to the resource allocation in1981.  The data was then subjected to the Wilcox 
Sign-Rank test to determine whether there were significant trends across all 22 communities.  
The results are shown in the table below. 
 
Table 2.  Test of Significance for Trends in Natural Resource Area  

Area Now Past Sign Rank Test Significance 
Lake 19% 15% z =   1.481 Prob > |z| =   0.1386 
Swamp 10% 12% z =  -1.287 Prob > |z| =   0.1980 
Trees 14% 19% z =  -2.879 Prob > |z| =   0.0040 
Farm Land 32% 29% z =   0.915 Prob > |z| =   0.3600 
Graze Land 13% 11% z =   1.363 Prob > |z| =   0.1730 
Rocks 5% 5% Not tested – too few observations 
Other 8% 9% 
 100% 100%   

 
The only significant trend that was observed across the entire sample is the decline in forested 
area due to over utilization.  Clearly this trend is resulting in reduced habitat for wildlife and a 
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resulting loss in bio-diversity as seen later in the decline in hunting in all communities.  The 
community members were then asked to define what they thought were the important elements of 
“QUALITY” for each of the natural resources and then to rank them against this definition of 
quality on a scale of 0 to 5, with zero being the worst, and 5 being the best. 

 
Quality Now Past Sign Rank Test Significance 

Lake 2.56 4.44 z =  -3.292 Prob > |z| =   0.0010 
Swamp 2.65 3.76 z =  -1.964 Prob > |z| =   0.0496 
Trees/Forests 1.94 4.29 Z =  -3.041 Prob > |z| =   0.0024 
Farm Land 2.41 4.24 z =  -2.995 Prob > |z| =   0.0027 
Graze Land 2.86 4.14 z =  -2.256 Prob > |z| =   0.0241 
Rocks 3.00 2.50 Not tested – too few observations 

 
The perception of reduction in quality of the natural resources is significant at the 5% level for 
swamp and grazing resources and at the 1% level for lake, forests, and farming land.  Clearly 
there is a common perception that natural resource quality has deteriorated significantly in the 
entire study area over the last 20 years. 
 
 
 

5.2.2 Trends in Income Sources 
 
To capture the trends in sources of income, communities were asked to identify the proportion of 
the households involved in various types of income generation, now and in the past.  The results 
across all communities are presented in the following figure. 
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The perceived increase in trade is significant at the 5% level while the increase in income 
contributed by wetland products is significant at 1% level.  Sign rank test on other trend variables 
was not significantly different than what might have been expected by chance.  The fairly large 
change in livestock incomes is affected by heavy reduction in livestock numbers in eight of the 
districts due to insecurity and cattle raiding in the last 15 years, but proves not to be significant 
because four of the districts further south have experienced increases in the contribution of 
livestock to community incomes over the same period.  Thus the trend for the lake catchment as a 
whole is not clearly significant. 
 
The PRA approach had one drawback, in that it did not allow for multiple income sources per 
household, but rather revealed the overall trends for the community as a whole.  This can be 
compared to the household level data presented in the figures on the following page. 

  27 



 
When wetlands contribution to agriculture, livestock and fishing was separated out (to avoid 
double counting of earnings) the proportion of income from wetlands benefits fell to 5%.  
Agriculture remains the largest contributor at 47%. Followed by livestock at 16% and fishing at 
10%.  Trade contributed 7% of the income in these communities. 

 
The survey data revealed that the majority of 
households had recourse to more than one 
source of income.  Only 21% of households 
were entirely dependent on agriculture.  43% 
had one additional source of off-farm income, 
while 36% had two or more sources of off-farm 
income. 
 
As seen in the figure on the next page, the most 
common source of additional income was casual 
labour, with 34% of households engaged in sale 
of labour (either for cash or for food) during the 
year.  This was followed in almost equal 
proportions by fishing, sale of services, and rural 
trade with brewing and distilling following very 
closely.  Wage earners clearly formed a distinct 
minority, with only 10% of households having a 
wage earner in the family. 
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5.2.3 Trends in Food Consumption Patterns 
 
The next area of analysis was changes in food consumption patterns over time, with particular 
emphasis on coping mechanisms for dealing with periods of food shortage.  The food 
consumption trend patterns are illustrated in the figure below. 
 

 
 

Changes in consumption of millet (declining) and maize (increasing) during times of abundance 
are both significant at the 1% level.  With respect to trends in consumption during times of 
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shortage, the change in sorghum (rising) and sweet potatoe (declining) is significant at the 5% 
level while the increase in consumption of maize is significant at the 1% level.  The increase in 
maize consumption is primarily a result of increased dependence on purchased foods during 
times of shortage, rather than a major trend towards increased local production.  This illustrates 
the increased interdependence of the communities and the reliance on income generation to meet 
short-term subsistence shortfalls. 
 
While the reduction in consumption of wild foods looks large, it proved not to be significant 
because ten out of the 18 observations showed zero difference.  The apparent trend is resulting 
from fairly large differences in less than half of the observations. 

 

5.2.4 Trends in Wetlands Utilization and the Economic Valuation of Natural 
Resource Use 
 
The next area of analysis was that of wetlands utilization and the economic benefits thereof.  
These trends are presented in the figures below.  In addition to the findings themselves, this area 
generated interesting methodological insights as well. 
 
Figures 7. and 8. 

 
Trend patterns regarding change in wetlands 
utilization are only significant for hunting 
(significantly negative at 5% level) and 
irrigation (significantly positive at 1% level).   
 
It is very interesting to note, however, the 
striking similarity in results between the PRA 
data and the household level survey data, 
which is based on estimates of household 
incomes earned from various types of uses.  
While the household level estimate of value of 
craft and building materials, is quite a bit less 
than those from the PRA estimates of current 
benefit, and the household estimate of fishing 
income is quite a bit higher, the rest of the use 
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estimates are remarkably consistent.  This congruence of findings helps to strengthen our 
confidence in both the approach and the results. 
 
In a similar manner, the value of wetlands utilization was estimated in the household surveys 
using two different approaches.  In the first, the respondent compared the annual benefits from 
each of the different forms of wetlands utilization to the value of a bicycle, (something the 
majority of rural households were familiar with).  In the second approach, the value of each form 
of wetlands utilization was calculated separately by working up from the number of times used in 
a year, multiplied by the value per time to get a shilling estimate of the total annual value. (For 
example, the estimation of the value of fuel wood collected from the swamp was calculated from 
two questions. First, “How many days per year do you collect firewood from the swamp”?  
Secondly, “What is the value of firewood you collect each day?”)  The figures depicting 
estimated average value of swamp utilization per household using each of the two methods is 
show in the figures on the following page.  The results from the two approaches are remarkably 
similar.  The major differences are in income from fishing, which tended to be under estimated 
using the bicycle method, and value of swamp water for irrigation, which may have been 
undercounted when the revenue from all of the agricultural production activities was being 
itemized.  The survey asked farmers to indicate whether the field was rain fed, irrigated or 
cultivated in the swamp, but in many cases this particular question was not answered.  Farmers 
may have been reluctant to admit the extent to which they are cultivating in the swamps fearing 
restrictions from NEMA. 
 Figure 10. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11. 
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5.2.5.Characteristics of the Household Sample With Respect to Diversity of Wetlands 
Utilization and Food Security 
 
As mentioned previously, household level indices were created for Diversity of Wetlands 
Utilization (WDI) and for Food Security (FSI).  The Food Security index was based on the 
following three survey questions.   
 
 
 
 
 

How many meals do you usually eat every 
day? 

37 1= One, 2=Two, 3=Three, 4=Three 
plus tea 

How frequently does your family get animal 
protein?  (E.g. meat, milk eggs) 

42, 1=special occasions only 2=At least 
once a month, 3=At least once a week, 4= 
Daily? 

How frequently do you experience staple 
food shortages? 

43 1=Food is never enough, 2=Every 
season, 3= At least once every year, 4= 
Only in bad years, 5=Never 

 
The responses from the three questions were summed, resulting in an index with possible 
answers ranging from 3 to 13.  These answers were then clustered into an index with four 
possible values.   

3 -   6=1 
7 -  8=2 
9 -10=3 
11-13=4 

Distributed in the following manner. 
FSI Frequency Percent Cumulative Percent 
1 37 13.45 13.45 
2 96 34.91 48.36 
3 115 41.82 90.18 
4 27 9.82 100.00 

Total 275 100.00  
 
The distribution of the food security index varied significantly, however, between districts within 
the study area, with Kumi, Kaberamaido, Soroti and Masindi being the most food secure and 
Kayunga, Apac and Lira being the most insecure. 
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 FSI – Percentage by District  

District 1 2 3 4 Total 
Apac 25.81 38.71 32.26 3.23 100 
Kaberamaido 6.25 31.25 43.75 18.75 100 
Kamuli 14.29 46.43 35.71 3.57 100 
Kayunga 46.15 15.38 23.08 15.38 100 
Kumi 7.69 19.23 46.15 26.92 100 
Lira 19.61 49.02 31.37 0 100 
Masindi 0 21.43 64.29 14.29 100 
Nakasongola 4.17 37.5 45.83 12.5 100 
Pallisa 10.53 36.84 47.37 5.26 100 
Soroti 5.66 28.3 52.83 13.21 100 
Total 14.016 32.409 42.264 11.311 100 
         Pearson chi2(27) =  56.7354   Pr = 0.001  
likelihood-ratio chi2(27) =        .    
               Cramer's V = 0.2622    
                    gamma =   0.1763  ASE = 0.061  
          Kendall's tau-b = 0.1368 ASE = 0.047  

 
In a comparable manner an index for diversity of wetland utilization was created for each 
household based on the number of various uses to which the household derived from the 
wetlands.  Options included, irrigation, hunting, fishing, fuel wood and building/craft material 
collection.  (Since virtually every household collected water from the wetland for household use, 
water collection was not considered a separate use.)  The potential range of values is from zero to 
four where four equals four or more uses.  

 
The Distribution of the WDI across districts is shown in the table below.  Clearly there were 
significant differences in distribution across locations, with Nakasongola, Kaberamaido and 
Kayunga exhibiting the least diversity of use and Kumi, Pallisa and Soroti exhibiting the most. 
 
Table 3.  Distribution of Wetlands Utilization by District 
 WDI   
District 0 1 2 3 4 Total Average 
Apac 6.06 9.09 24.24 18.18 42.42 100 2.8179 
Kaberamaido 6.25 12.5 25 31.25 25 100 2.5625 
Kamuli 6.9 10.34 17.24 20.69 44.83 100 2.8621 
Kayunga 0 31.25 43.75 6.25 18.75 100 2.125 
Kumi 0 3.7 22.22 14.81 59.26 100 3.2961 
Lira 1.72 6.9 25.86 24.14 41.38 100 2.9656 
Masindi 0 6.25 37.5 25 31.25 100 2.8125 
Nakasongola 12.5 37.5 8.33 33.33 8.33 100 1.8747 
Pallisa 0 9.09 9.09 36.36 45.45 100 3.1815 
Soroti 1.75 10.53 5.26 42.11 40.35 100 3.0878 
Total 3.68 12.04 19.4 26.76 38.13 100 2.8364 
         Pearson chi2(40) = 100.9866   Pr = 0.000        
likelihood-ratio chi2(40) =        .        
               Cramer's V =   0.2906        
                    gamma =   0.0523  ASE = 0.057        
          Kendall's tau-b =   0.0422  ASE = 0.046        
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5.2 Econometric Analysis 
The econometric analysis focused on the household level determinants of wetland diversity, food 
security and the productivity of the different crop enterprises.  For the Wetland Diversity and 
Food security econometric regressions each had an ordinal dependent variable created as 
described above. 
  
We used a maximum likelihood ordered probit regression for the Wetland Diversity and Food 
Security analysis, as the use of least square estimation procedures would give inconsistent and 
biased estimates.  The use of ordered probit or ordered logit maximum models are the most 
appropriate statistical methods for such ordered response data (Amemiya 1985). 

 
The econometric models for the Wetland Diversity and Food Security regressions were specified as: 

a). WDIh = ai + ∑ bi disti
h + ∑ ci bevi

h  + ui , ui~N (0, σu2 ) 
 
b). FSIh = ei + ∑ pi disti

h + ∑ fi bevi
h  + ∑ gi hci

h  +vi,  vi ~ √N(0, σu2 ) 
 

Where; WDIh = Wetland Diversity Index of household h 
FSIh =  Food Security Index of household h 
disti

h = a vector of the district dummies 
bevi

h  = a vector of Incomes derived from the wetland 
hci  = a vector of household characteristics. 
ui  vi =error terms  assumed to be normally distributed with mean 0 and constant variance 
ai bi ci di pi fi gi = Parameters estimated using maximum likelihood estimate method. 

 
In addition, in order to improve our understanding of the determinants of productivity, 
generalized least square regressions were run to estimate the determinants of the value of crop 
production per acre for each of the major crops produced in the study area including; cassava, 
sweet potatoes, groundnuts, millet, sorghum, maize, beans and simsim.  The least square 
regression for each crop was specified as. 

 
Inch

ci
 = Kci + ∑ Mic dirti

h + ∑ Lci ssi
h  + nciLab +Zci Invest + ui~N (0, σu2 ) 

 
Where; 
Inch

ci
 = Income per acre derived from crop type ii for household h 

∑ dirti
h = Vector of district dummies 

∑ ssi
h  =  Vector of Seasons 

Lab = availability of family labour for production 
Invest = the investment in productive inputs for that crop 
 
Kci mci hci nci rci zci  are parameters to be estimated using least squares estimation method for the 
different crops. 
 
 

5.2.1 Econometric Diagnostic Tests and Specifications  
 

All the regressions had potential estimation problems.  This being cross-sectional data, it was 
highly suspect with respect to hetero-skedasticity.   We tested for hetero-skedasticity using the 
Cooks and Weisberg (1983) test which showed its presence in all the regressions.  This problem 
was corrected using the White-Huber sandwich estimator as implemented by Stata version 7.0 
that uses standard errors that are robust to hetero-skedasticity. 
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Since the regressions had many explanatory variables, multi-collinearity could not be ruled out.  
This was investigated using the variance inflation factor method (Chatterjee and Price 1991).  
Since the maximum VIF was less than 3, we found that multi-collinearity was not a serious 
problem. 
We tested for normality of the error term using the Jargue Bera Langrage multiplier test of 
skewness and kurtosis, as well as using the Shapiro Wilk and Shapiro Francia tests of normality.  
The tests revealed that the variables of crop value, acreage, and off-farm income were not 
normally distributed.  Using the Box Cox power of transformation, the log transformation was 
identified as the most appropriate transformation of the variables to normality. 
We examined the appropriate mathematical functional forms (non-linearity and interaction terms 
in the data) of the variables in the regressions.  Using the exploratory band regression method 
(Linear spine method), the variables of fishv (value of wetland fishing), buildv (value of wetland 
building material collection), fuelv (value of wetland fuel collection) and totlvsin (total livestock 
income), showed a non-linear relationship with the dependant variables, hence their quadratic 
functional form was included in the models, which greatly improved model specification. The 
Ramsey regression error specification test (REST) for omitted variable bias could not be 
performed, as it is invalid for ordered probit models, however the Hosmer-Lemeshow goodness 
fit test showed that the models are generally good fits. We did not suspect Endogenity bias 
problems in all these regressions hence we did not perform the Hausman-Wu specification tests.  
All these tests were performed using Stata version 7.0. 
 
 
 
5.2.2 Determinants Of Wetland Diversity And Food Security  
 
The results of the econometric analysis for Wetland Diversity and Food Security are presented in 
the following table. 
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Table 4.  Ordered Probit Maximum Likelihood Estimates 

Independent Variable Wetland Diversity Index Food Security Index 
Wetland Diversity Index Dummy  -0.166 
Food Security Dummy 0.173 - 
District Dummies16   

Apac 0.618 0.342 
Kamuli 1.013* -0.010 
Kayunga 1.137* -0.041 
Kumi 2.012*** 0.286 
Lira 1.708*** -0.136 
Masindi 1.230** 0.279 
Nakasongola 0.533 -0.081 
Pallisa 1.468*** -0.237 
Soroti 1.546*** 0.445 

Swamp access 0.452** - 
Value of hunted products 29.9* - 
Value of Fish products 1.683*** 0.522*** 
Value of Fuel products 7.742*** - 
Value of Fuel products squared -8.806*** - 
Value of building products 6.577*** - 
Value of building products squared -2.127*** - 
Value of Livestock 2.284*** 0.010 
Value of Livestock squared -0.815*** - 
Availability of family labour (Number 
of workers in the family) - 0.002 

Value of Crop products - 0.074 
Irrigated Agriculture 1.560*** 0.555** 
Log of Farm size - 0.395*** 
Value of gifts - 0.563** 
Trading - 0.198 
Log of non-farm Income - 0.252** 
Dependency ratio - -0.067 
Sex of household head - -0.131 
Vulnerability - -10.300*** 
Number of observations 
Log likelihood 
Wald Chi-square 
Pseudo R2 

209 
-185.894 

242.63*** 
0.3712 

187 
-177.962 

2613.88*** 
0.2025 

NOTE:  ***,  **, * means the coefficient is statistically significant at 1%, 5%, and 10% levels respectively. 
 

As shown by the regression results, Wetland Diversity shows a significant positive association 
with access to swamp land, hunting and fishing activities, fuel collection, livestock income, and 
irrigation.  The presence of positive levels of these activities increases the diversity of wetland 
utilization for the household.  However, extraction of fuel products, building products, and 
livestock grazing were shown to have non-linear relationships with wetland diversity.  Their 
respective squared variables all have significant negative coefficients, which shows that at a 
certain higher level of involvement, extraction of fuel and building/craft products or livestock 

16 Note Kaberamaido is not included and hence forms the base of comparison for 
the other Districts. 
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grazing becomes the major household activity to the exclusion of others, reducing the diversity of 
wetland uses by the household. 
 
For the Food Security Index, the analysis shows that value of fish products, log of farm size, and 
log of non-farm income were all positive and significant at the 1% level while presence of 
irrigation, and value of gifts were positive and significant at the 5% level.  The strongest variable 
by far, however, proved to be that of “vulnerability” which displays a strongly negative 
coefficient.  The vulnerability of a household was determined by the absence of adult family 
members as potential income earners. 
   

5.2.3 Determinants of Productivity 
 
The detailed results of the generalized least squares analysis of the determinants of productivity 
per acre for each of the major crops in the study area is presented in the tables in Appendix 5.  
Eight equations were estimated – one for each of the major crops produced in the study area.  
The variables used were the same for all of the equations.  The table below summarizes the 
significance of the various coefficients for each variable in each of these eight equations.  
 

Table 5.  Determinants of Productivity by Crop Note: some variables dropped due to multicollinearity where there were very few observations. 
  Cassava Sw. Potato Groundnuts Millet Sorghum Maize Beans Simsim 
  sign signif sign signif sign signif sign signif sign signif sign Signif sign signif sign signif 
1st season + NS - *** + *** - ** + ***   Dropped + NS + *** 
2nd season - *** - ***   dropped - *** + *** - ***   dropped   dropped 
Dry season - NS - ***   dropped - NS   dropped   dropped   dropped   dropped 
irrigated + *** + ***   dropped   dropped + NS + *** + NS   dropped 
logacres - *** - *** - *** - *** - *** - NS - *** - NS 
Family labour + *** + ** - NS - *** - *** + *** - *** + *** 
Labour2 - *** - ** + ** + *** + *** - *** + *** - ** 
Investment + *** + *** + NS + *** + *** + ** + *** + *** 
Apac + *** - ***   dropped   dropped   dropped - *** - * + *** 
Kamuli - *** - **   dropped - ***   dropped - ***   dropped   dropped 
Kayunga - *** - ***   dropped - ***   dropped - ***   dropped   dropped 
Kumi + *** - *** + ** - *** + *** + *** + NS   dropped 
Lira + NS - *** + NS - *** + *** - * - ** + NS 
Masindi + *** + NS + NS   dropped + *** - *** - NS   dropped 
Nakasongola - NS + NS + *** - ***   dropped - *** - ***   dropped 
Pallisa - *** - *** - NS - NS - NS - *** - **   dropped 
Soroti + *** - ** + NS - *** + NS - *** - NS - NS 
_constant + *** + *** + *** + *** + dropped + *** + *** + *** 

Kaberamaido is the basis for comparison for the district dummies 
Perrennial or no specified season is the basis for comparison for the seasonal dummies 
 
The results of the productivity analysis show a considerable consistency.  All of the equations 
were well defined.  Location, seasonality, investment in agricultural production inputs and use of 
irrigation were all significant determinants of productivity.  Interestingly, the larger the size of 
the plot, the lower the productivity when other factors like District, season and investment in 
inputs are held constant.  The relationship between productivity and family labour availability 
was inconsistent between crops. 
 
5.2.4 Inferential Statistics 
 
A Pearson’s correlation matrix was run in order to analyze the relationship between food 
security, productivity and wetlands utilization.  The results are shown in Table 6 below. 
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Table 6. Pearson Correlation Matrix  

Food 
Security 

Index 

Wetland 
Utilization 
Dummy 

Ln 
productivity 

Ln value 
of crop 

production 

Ln Off-
farm 

income 
Food Security Index correlation 1     
 Significance      
 observations 275     
Wetland Utilization Dummy correlation 0.1099 1    
 Significance 0.0688     
 observations 275 299    
Ln productivity correlation 0.1785* 0.1274* 1   
 Significance 0.0064 0.0441    
 observations 232 250 250   
Ln value of crop production correlation 0.3349* 0.1590* 0.8854* 1  
 Significance 0 0.0118 0   
 observations 232 250 250 250  
Ln Off-farm income correlation 0.1047 0.1658* 0.0896 0.1419* 1 
 Significance 0.1216 0.0109 0.2059 0.0445  
 observations 220 235 201 201 235 

Source: Primary Data 

 
The correlation analysis shows a weakly significant positive relationships between Food Security 
and Diversity of Wetland Utilization ( r=0.11*,p-value<0.01).  The relationship between 
Productivity and both Food security and Wetland Utilization, however, is significant at the 5% 
level as is the correlation between Food Security and Wetlands Utilization with the total value of 
household crop production and that between Wetlands Utilization and off-farm income. 
 
 
6.0 DISCUSSION AND RECOMMENDATIONS: 
 
6.1 Discussion 
 

6.1.1 Historical Trends in Food Security, Wetlands Utilization and Productivity 
 
The PRA exercise clearly illustrated that the communities in the vicinity of the wetlands in the 
Lake Kyoga basin were clearly aware of the multitude of benefits they derived from their access 
to such natural resources.  Historical trends toward declining quality of the natural resource base 
were also clearly perceived by the communities, who bemoaned the declining soil productivity, 
reduction in wildlife resources, increasing fuel wood shortages, and falling fish catch resulting 
from over utilization.  Wetland cultivation and trade were both observed to be on the rise, as was 
increased utilization of wetland resources for brick making, building materials, and firewood.  
The nature of the structures to control utilization and the relevant regulations regarding use, 
however, were clearly not understood by the broader community.   
 
Analysis of the economic contribution of wetlands resources to household income clearly shows 
the importance of this resource base to the household economy in the area.  Triangulation of 
estimation procedures comparing PRA estimates with household level survey data collected 
using two difference estimation procedures revealed a surprising consistency of results.  On 
average households in the study area obtained benefits from wetlands utilization valued in excess 
of 500,000 shillings per year from fishing, grazing, irrigation, fuel-wood collection and access to 
building and craft materials.   
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This diversity of wetlands benefits was consistent with the general tendency for households to 
minimize risk by engaging in a wide range of income generation activities.  Clearly agriculture is 
by far the largest income source for these communities, but nearly 80% of the households were 
engaged in at least one off-farm income activity while more than 36% had two or more such non-
farm income sources.  Similarly agricultural production itself was diversified, with households 
producing a wide range of crops and raising various types of livestock. 
 
 

6.1.2 Determinants of Wetland Utilization Diversity  
 
With the Wetland Diversity index (WDI) as the dependent variable some of the factors that are 
found to significantly affect it are: location, prevalence of irrigated agriculture or cultivation, 
ease of access to the swampland, value derived from hunting in the wetland, fishing for 
consumption and for sale, value of fuel wood collected from the wetland, value of building 
materials derived from the wetland, and livestock income derived out of grazing the animals on 
the pasture in the wetland. Value or income derived from the wetland is found to most 
significantly affect wetland diversity.  However, extraction of fuel products, building products, 
and livestock grazing were shown to have non-linear relationships with wetland diversity.  Their 
respective squared variables all have significant negative coefficients, which shows that at a 
certain higher level of involvement, extraction of fuel and building/craft products or livestock 
grazing becomes the major household activity to the exclusion of others, reducing the diversity of 
wetland uses by the household.  It is noted that the level of household food security does not 
significantly affect the diversity of wetland utilization. 
 
 

6.1.3 Determinants of Food Security  
 
Based on the results of the ordered probit model, it is observed that the factors that significantly 
affect the food security index are: value of fish products, log of farm size, and log of non-farm 
income (significant at 1%).  Presence of irrigation, and value of gifts were positive and 
significant at the 5% level.  The increased access to income from various sources; fishing, 
livestock, non-farm activities, and gifts; improves the potential for the household to gain access 
to food through local purchases.  Similarly, access to the means of production; especially land 
and irrigation improves a household’s capacity to produce food for subsistence, while 
participation in fishing improves both income and the quality of the diet and hence the food 
security. 
 
The strongest variable by far, however, proved to be that of “vulnerability” which displays a 
strongly negative coefficient.  The vulnerability of a household was determined by the absence of 
adult family members as potential income earners.  These vulnerable households, which are 
either child headed or headed by elderly persons beyond the normal income generating age, face 
extreme problems of poverty and their food security is severely at risk. 
 
The diverse determinants of Food Security in the Lake Kyoga catchment area, illustrates the 
increasing integration of even this isolated area into the market, and the diversity of coping 
strategies being implemented by rural households.  Rural households spread risk by embarking 
on a range of income generation strategies as confirmed by the community and household level 
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data on sources of income (Figures 2-5.) and the household level data on coping strategies during 
times of food shortage. (Figure 1.) 
 
Wetland development has historically been primarily directed at agricultural and industrial 
expansion to meet the needs of urban areas, rather than devising development strategies that 
focus on the productivity of these ecosystems and respond to the needs of the poor rural 
producers who depend on them.   To rectify this neglect, development approaches building on the 
productivity of the natural ecosystem and the essential interdependence of agricultural 
development and sustainable environmental management are now being developed.  (McNeeley 
and Scherr, 2001)  
 
 
6.1.4 Determinants of Agricultural Productivity 
 
The results of the productivity analysis show a considerable consistency.  All of the equations 
were well defined.  The mix of crops produced in the various districts was quite varied, with very 
few observations for some crops in some districts.  As a result the dummy variable for certain 
districts was dropped in some equations.  Even so, location is clearly an important determinant of 
productivity.  In general, the coefficients on the dummy variables for district were highly 
significant – indicating considerable variability in productivity by district.  It is only with 
groundnut and simsim production that location is a less significant determinant of productivity. 
 
As expected, in nearly all cases, seasonality proved to be a significant determinant of 
productivity.  The exception is beans, which are really only grown in first season.  Certain crops, 
however, do better during first season, while others perform best in second season.  This is 
largely the result of differences in rainfall and disease incidence, which is correlated with 
particular weather factors.   
 
Increased investment in agricultural production inputs (ie. Purchase of improved seeds, fertilizer 
and pest control chemicals) was significantly associated with improved productivity for all crops 
except groundnuts.  The exception for groundnuts is likely related to the fact that seed cost is 
very high, even for local varieties, and that the new rosette resistant varieties of groundnuts were 
not yet widely available at the time of the study.  For this reason groundnut production remains 
very risky and prone to complete loss in the event of a rosette attack that is not caught early 
enough.   
 
The use of simple bucket or trench irrigation was observed for five of the eight crops.  Irrigation 
was found to be positively associated with productivity.  The association was significant for 
cassava, sweet potatoes and maize, but insignificant for beans and sorghum (probably due to the 
limited number of observations).  Unfortunately it was not possible to conduct an analysis of the 
impact of irrigation on horticultural crops or rice (where it is mostly used) because the range of 
crops was too diverse and the number of observations per crop proved too limited in the sample. 
 
Interestingly, the larger the size of the plot, the lower the productivity when other factors like 
District, season and investment in inputs are held constant.  This relationship was significant for 
six of the eight crops.  This factor highlights the fact that there are critical labor constraints that 
inhibit timely planting and weeding as field size increases. 
 
This raises the question of the relationship between availability of family labour and productivity.  
Clearly, the results for this analysis are mixed and difficult to interpret.  There is a curvilinear 
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relationship since both the “availability of family labour” and “family labour squared” are 
significant variables, and in each case the sign of the coefficient reverses when the variable is 
squared.  As expected, for four crops (cassava sweet potatoes, maize and simsim) productivity 
showed initial positive returns to labour availability with gradual diminishing returns as 
availability of labour increased (a positive coefficient on labour but a negative coefficient on 
labour squared).  However, the other four crops, groundnuts, millet, sorghum and beans, were 
found to demonstrate first decreasing and then increasing returns to labour.  This relationship was 
only insignificant for groundnuts, where other factors such as disease incidence are probably 
much more important.   
 
The implication is that with millet, sorghum and beans, for small households, the addition adults 
in the household is associated with a decline in productivity whereas for large households, 
additional adults increase productivity.  Since these are not high value crops, the demands of 
maintaining additional adult household members may actually draw resources away from crop 
production and redirect them into other activities such as non-farm income generation or fishing.  
Additional analysis that tried to determine the relationship between the level of off-farm income 
and crop productivity showed a similar pattern of diverse signs depending on the crop.  Clearly 
there is a complex inter-relationship between family size, allocation of family energies and 
resources between competing activities, and crop productivity which is not easy to tease out of 
cross sectional data which spans such a diversity of farming systems.  This is a subject that 
requires further study. 
 
 
6.1.5 Relationship between Productivity, Food Security and Wetlands Utilization 
 
The correlation analysis shows a weakly significant positive relationships between Food Security 
and Diversity of Wetland Utilization ( r=0.11*,p-value<0.01)17.  This implies that increasing one 
will be positively associated with increases of the other, although the relationship is not strong.  
The relationship is unlikely to be causal, but rather results from the fact that both are positively 
associated with other variables such as value of crop production and off farm income as seen in 
the table.   
 
The relationship between Productivity and both Food security and Wetland Utilization, however, 
is much stronger (significant at the 5% level).  This shows that improving productivity is likely to 
improve food security, and that there is no intrinsic contradiction between wetlands utilization 
and increased productivity per se.  While correlation is not causation, the positive relationship 
implies that it is not necessary to sacrifice one of the objectives of the critical triangle in order to 
achieve another.  Rather than being mutually exclusive, it is imperative that policy seeks to 
maximize all three in order to achieve the most sustainable and balanced path of development to 
serve human long-term interests. 
 
 
 
 
6.2. Recommendations 
 

17  Note that this correlation is between Food Security as a four point index and Wetlands utilization expressed as a 
dummy variable (eg. categorized as simply high or low).  The relationship while still positive is even weaker when 
Wetlands utilization is considered as a 5 point index.  This finding is consistent with the insignificant coefficients on 
these variables in their respective maximum likelihood estimates. 
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Uganda national policy stresses three central principles of wetlands utilization and conservation 
(National Wetlands Conservation and Management Programme, 1999, p. 2-3).   
 

“The hydrological and ecological integrity of the wetland ecosystem must be maintained” 
 
Sustainable use of wetlands, or wise use according to the Ramsar terminology, means using 
wetlands for a variety of different purposes or activities. Use will almost always mean that 
the original conditions of the wetland will change. This in itself is not a problem so long as 
the main ecological processes are maintained. Management options for resilient wetlands are 
quite diverse as they pose little threat to the ecological integrity of the system as a whole.  

 
Management must comply with larger ecosystem management objectives 

Wise use of wetlands has to be considered also in the context of wise use of the ecosystem as a 
whole. Proposed wetland management options, therefore, will have to support wider ecosystem 
management objectives. In many cases this means that the scope of strategic management should 
encompass defined hydrological units, either catchments or river / lake basins.  

 
Wetland management options must be supportive of the socio-economic objectives and 
aspirations of the people of Uganda 
In many cases, improved management of wetland sections may increase the range of products 
derived from wetlands, increase the total harvested produce, or increase the value of the produce, 
all of which will help to improve the economic well-being of wetland users. Therefore, an 
integral part of the wise-use use of wetlands is the optimization of the socio-economic benefits 
within the restrictions of the former two principles; firstly to contribute to the wider development 
goals of Uganda, but also to muster continuing support for sustainable wetland management 
amongst all levels of Ugandan society.”  
 
The principle is clear - wetlands conservation should be implemented to meet the diverse needs 
of Ugandan communities in both the short and long term.  The difficult task, is to implement the 
policy within the context of rural communities that have no existing structures for the 
management of common property resources.  The first recommendation of this study is that 
greater emphasis needs to be given to apply these principles in their entirety, with conscious 
policy formulation to promote systems for maximizing sustainable agricultural output to meet the 
needs of the growing population, while simultaneously striving to protect the important 
hydrological functions of the wetlands and their precious biodiversity.  To date, the emphasis on 
meeting community needs is largely lip service, while regulatory efforts concentrate on stopping 
further exploitation for agricultural purposes.  This is shortsighted.  Individual initiative will 
continue to push the margins of irrigated agriculture to respond to the urgent food needs of a 
growing population.  Wetland protection policies must be structured in such a manner as to 
encourage best practices, rather than simply stopping production. 
 
To achieve this objective, it is important that local communities understand the classification of 
their local wetland resources and the regulations applying to that classification, so that 
appropriate local utilization policies can be enacted and enforced.  Currently due to ambiguous 
land laws, the “ownership” of wetlands remains a point of contention.  Households living in the 
vicinity of extensive wetlands clearly feel that they have traditional use rights and ownership 
privileges related to the wetlands.  This leads to severe problems of non-conforming use.  The 
formation of Common Land Associations to implement wetlands management schemes for the 
benefit of the community at large needs to be actively piloted and the resulting lessons promoted 
for broader implementation. 
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Agricultural productivity must be the engine of growth for Uganda.  This requires substantial 
investment in breaking the critical constraints facing the sector.  The worst of the distortions 
created by price controls and government subsidies for provision of services have been removed.  
Macro financial policy reform has achieved as much as it can, but the agricultural sector is still 
beset with inefficiencies resulting from its subsistence roots.  Small farmers remain trapped in a 
vicious cycle of “low input-low output” production.  Strategies to facilitate and strengthen private 
sector led growth need to be developed.  It will not happen automatically.  Investment in the 
agricultural sector needs to be increased, but channeled into facilitating services such as rural 
credit, strengthening of private sector input distribution, providing access to market information, 
encouraging market linkages, and strengthening of agricultural education. 
 
Lack of access to appropriate irrigation technology and skills is another of the critical constraints 
that needs to be broken.  Because of the current low level of irrigation, Uganda is in the enviable 
position of being able to learn from the rest of the world’s mistakes in forging its irrigation 
policies.  Large scale subsidized irrigation schemes have proven to be management intensive and 
often uneconomical.  They usually fail to create the right incentive to promote water control and 
management, resulting in lowered water tables and salinity problems.   
There is tremendous potential for adaptation of low-cost small-scale technologies perfected in 
Asia (treadle pumps and drip irrigation systems), which are more environmentally friendly and 
economically suited for the transition from subsistence to small-scale commercial production.  
However, it will not happen without a degree of public investment.  Commercially oriented 
distribution systems for low cost technologies need to initially be facilitated and supported to 
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There is tremendous potential for adaptation of low-cost small-scale technologies perfected in 
Asia (treadle pumps and drip irrigation systems), which are more environmentally friendly and 
economically suited for the transition from subsistence to small-scale commercial production.  
However, it will not happen without a degree of public investment.  Commercially oriented 
distribution systems for low cost technologies need to initially be facilitated and supported to 

grow to an economically viable scale of operation, but once established, they can then achieve 
financial sustainability.  Favorable policies also need to be formulated that encourage the 
adoption of such technologies and best practices.  The current ban on cultivation within 100 
meters of a major water body is unrealistic and makes small-scale irrigation too expensive to 
serve the needs of the small producers who are potentially the most ecologically friendly water 
users.  Instead, pressures for expanded irrigated acreage need to be channeled in the right 
direction by a combination of “push” and “pull” incentives.  The “push” out of fragile and 
unsuited environments can be achieved through appropriately formulated community controls on 
wetland drainage and cultivation.  Similarly, farmers can be “pulled” into more sustainable fringe 
cultivation with the availability of appropriate low cost technologies for water delivery, soil 
fertility management and improved upland varieties.It is not necessary to sacrifice one of the 
objectives of the critical triangle in order to achieve another.  Rather than being mutually 
exclusive, it is imperative that policy seeks to maximize all three in order to achieve the most 
sustainable and balanced path of development to serve long-term human interests.  Diversity of 
wetlands utilization, improved food security and enhanced agricultural productivity can more 
than coexist, they can become mutually enhancing.  What is required is a conscious effort to pilot 
and promote the necessary improvements in institutions, technology and environmentally 
friendly production practices to simultaneously push out the production frontier and enhance 
biodiversity and wetlands conservation as envisioned and presented in the graph above. 
 
 
 
From McNeely and Scherr, 2001. p. 78 
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APPENDICES 
Appendix 1.  The Wetlands Management Continuum 

The Wetlands Management Continuum 
 5V Priority Class I – Vital critical18 II – Vital not critical III – Valuable critical IV – Valuable not 

critical 
V –Victim / 
Vanquished 

Management option  Total Protection Conservation HIGH Conservation LOW Conversion LOW Conversion HIGH 
Description 
----------------------------
------- Activity types 

Total protection 
of the 
ecosystem; 
access and use 
very restricted. 

Total protection of the 
ecosystem; some 
sustainable uses and 
access allowed. 

Reduced protection of 
the system; wider 
sustainable use and 
access allowed; 
hydrology not 
modified. 

Limited ecosystem 
modification allowed; 
hydrology may be 
managed; no drainage 
or infilling. 

Total modification of 
the natural 
environment allowed, 
including hydrology. 

Tourism, research      
Biodiversity protection: 
Ramsar sites 

     

Renewable resource 
harvesting 

     

• Water (domestic & 
livestock) 

     

• herbaceous plants     if converted  to pasture 
• grazing of livestock 

(traditional) 
     

• timber      
• fishing (traditional)      
• hunting      
Non-renewable resource 
harvesting  

     

• sand and clay      
Enhancement of      

18 CRITICAL: is a qualifier and refers to a time element or to urgency in the need for immediate action e.g. gazetting, to curtail further abuse and degradation of the wetland or its 
attributes and associated resources. 

  45 

                                                 



The Wetlands Management Continuum 
 5V Priority Class I – Vital critical18 II – Vital not critical III – Valuable critical IV – Valuable not 

critical 
V –Victim / 
Vanquished 

existing species  
• tree planting      
• increasing existing fish 

stocks 
     

Introduction of new 
species 

     

• wetland tolerant crops 
(1) 

     

• trees (2)      
• fish (3)      
• wetland rice      
Ecosystem modification      
• small scale crop 

irrigation 
     

• fish pond development      
• liquid waste disposal       
• solid waste disposal      
• finger ponds      
• drainage  - limited      
• drainage - total, land 

making 
     

Infra-structure 
developments 

     

• urban - residential, 
industrial 

     

• rural large scale 
irrigation schemes 

     

• rural conversions to 
dairy farms 

     

• permanent dwellings      
(1) yams, sugar cane, vegetables etc.   (2) excluding very water demanding species  (3) excluding mirror carp 
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Appendix 2.  THE 5V’s PRIORITY CLASSES and DEFINITIONS 
CLASS I   -  VITAL WETLANDS (Critical)  
• these wetlands are of such importance that they need immediate and effective management and 

protection from ongoing development and degradation, 
• these wetlands provide at least one known essential good or service or other attribute for which 

there is either no alternative source of supply; or the alternative is not practically or 
economically viable, 

• they include:- 
 wetlands that provide and help purify urban drinking water supplies, 
 those treating wastewater, 
 provide major flood protection and flow regulation / seasonal redistribution of water, 
 provide dry season water supply for livestock / wildlife in arid zones; oasis wetlands, 
 wetlands which harbour rare, endangered or endemic species, 
 wetlands with an especially high biodiversity value, 
 wetlands that are unique or ‘type’ wetlands for the district, 
 wetlands of international importance, 
 Ramsar and other protected area wetlands. 
CLASS II  – VITAL WETLANDS (Non-critical)  

• these have the same characteristics as Class I but are not currently under development or 
degradation but still require a high level of protection to avert future problems. 

CLASS III  – VALUABLE WETLANDS (Critical) 
• these provide essential resources comparable to Class I and II but these resources are available 

economically from alternative sources, though these may be less economical and of poorer 
quality, 

• they are classified as critical because they are subject to ongoing degradation, which jeopardises 
the continuation of their attributes or existence. 

CLASS IV – VALUABLE WETLANDS (Non-critical)  
• these are defined as per Class III above but are not subject to ongoing degradation. 
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CLASS V – VARIOUS WETLANDS 
• these either do not provide essential goods or services upon which many people depend or, they 

do provide such resources but these are so locally abundant that degradation or over-harvesting 
is unlikely in the foreseeable future;  

• they harbour no endangered, endemic or rare species, nor unique habitats; they represent the 
majority of the nations wetlands 

 VICTOR wetlands are generally too big to be seriously threatened by wholesale drainage or 
permanent degradation by existing technology; this threat may however grow in future; these 
are! 

 VICTIM wetlands are dispensable wetlands that could be ‘sacrificed’ or traded for other socio-
economic development uses e.g. agriculture or urban development;  

 VANQUISHED wetlands are those that are either (1) totally converted to productive alternate 
uses e.g. dairy farming or irreversible urban development; these should remain converted: (2) 
those totally converted but not productively used; restoration should be applied where 
economically viable. 
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Appendix 5.  Determinants of Productivity – Detailed Analysis Results 
Estimated 

covariances = 167  Number of obs = 187 115  Number of obs = 141 46  Number of obs = 54 
Estimated 

autocorrelation = 0 Number of groups = 167 0 Number of groups = 115 0 Number of groups = 46 
Estimated 

coefficients = 18 Obs per group:  Min= 1 18 Obs per group:  Min= 1 12 Obs per group:  Min= 1 
    Avg = 1.245989    Avg = 1.397163    Avg = 1.296296 
    max = 3    max = 3    max = 2 
    Wald chi2 1116.39    Wald chi2 5938.43    Wald chi2 148.41 

Log likelihood = -143.124  Pr > chi2 = 0 -114.224  Pr > chi2 = 0 -12.2101  Pr > chi2 = 0 
 Cassava Sweetpotato Groundnuts 
                   

lnincacr Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z| 
                   

ss2 0.0308 0.0631 0.489 0.625 -0.7694 0.1461 -5.265 0.000 0.3671 0.0940 3.904 0.000 
ss3 -0.4612 0.1708 -2.700 0.007 -0.6458 0.1596 -4.048 0.000 dropped due to collinearity   
ss4 -0.9388 0.6152 -1.526 0.127 -0.9014 0.2035 -4.431 0.000 dropped due to collinearity   

irrigatd 0.5961 0.1193 4.996 0.000 0.6908 0.0900 7.673 0.000 dropped due to collinearity   
logacres -0.1193 0.0272 -4.386 0.000 -0.2637 0.0733 -3.599 0.000 -0.4218 0.1028 -4.104 0.000 

Family labour 0.2536 0.0311 8.143 0.000 0.1036 0.0505 2.053 0.040 -0.1222 0.1107 -1.105 0.269 
Labour2 -0.0204 0.0027 -7.462 0.000 -0.0087 0.0041 -2.103 0.035 0.0183 0.0092 1.989 0.047 

invest 0.0039 0.0005 7.295 0.000 0.0274 0.0013 21.054 0.000 0.0001 0.0030 0.018 0.985 
dd1 0.5057 0.0977 5.174 0.000 -2.0411 0.4910 -4.157 0.000 dropped due to collinearity   
dd4 -0.4977 0.0804 -6.189 0.000 -0.9275 0.4099 -2.263 0.024 dropped due to collinearity   
dd5 -1.1300 0.1091 -10.354 0.000 -2.1219 0.4062 -5.223 0.000 dropped due to collinearity   
dd6 0.3934 0.0901 4.369 0.000 -1.2315 0.3958 -3.111 0.002 0.8987 0.4120 2.181 0.029 
dd7 0.0334 0.0742 0.450 0.653 -1.0731 0.3996 -2.686 0.007 0.5354 0.5512 0.971 0.331 
dd8 0.8114 0.1332 6.090 0.000 0.1751 0.4094 0.428 0.669 0.7024 0.4765 1.474 0.140 
dd9 -0.0093 0.1232 -0.075 0.940 0.0822 0.3875 0.212 0.832 0.9621 0.3605 2.669 0.008 

dd10 -0.3199 0.1033 -3.096 0.002 -1.2246 0.4141 -2.957 0.003 -0.2066 0.3841 -0.538 0.591 
dd11 0.2348 0.0715 3.282 0.001 -0.8152 0.3916 -2.082 0.037 0.3971 0.3783 1.050 0.294 

_cons 4.2641 0.1142 37.327 0.000 5.2222 0.4238 12.322 0.000 3.1584 0.4708 6.708 0.000 
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Estimated 
covariances = 93 

  
Number of obs = 106 95 

  
Number of obs = 127 124 

  
Number of obs = 183 

Estimated 
autocorrelation = 0 Number of groups = 93 0 Number of groups = 95 0 Number of groups = 124 

Estimated 
coefficients = 17 Obs per group:  Min= 1 16 Obs per group:  Min= 1 17 Obs per group:  Min= 1 

    Avg = 1.264151    Avg = 1.503937    Avg = 1.644809 
    max = 3    max = 2    max = 2 
    Wald chi2 449.83    Wald chi2 21943.14    Wald chi2 1082.65 

Log likelihood = -96.1581  Pr > chi2 = 0 -101.274  Pr > chi2 = 0 -157.803  Pr > chi2 = 0 
 Millet Sorghum Maize 
                     

lnincacr Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z| 
                   

ss2 -0.7147 0.3567 -2.004 0.045 3.1428 0.1466 21.434 0.000 (dropped)     
ss3 -0.8604 0.3828 -2.247 0.025 3.5175 0.1443 24.371 0.000 -0.1265 0.0263 -4.804 0.000 
ss4 -0.0499 0.3429 -0.146 0.884 dropped due to collinearity   dropped due to collinearity   

irrigatd dropped due to collinearity   0.0832 0.4542 0.183 0.855 0.6119 0.2126 2.878 0.004 
logacres -0.9185 0.1203 -7.638 0.000 -0.1589 0.0525 -3.030 0.002 -0.2184 0.0488 -4.477 0.000 

Family labour -0.2549 0.0983 -2.594 0.009 -0.2617 0.0448 -5.841 0.000 0.0577 0.0377 1.531 0.126 
Labour2 0.0289 0.0092 3.143 0.002 0.0314 0.0046 6.807 0.000 -0.0076 0.0027 -2.855 0.004 

invest 0.0342 0.0124 2.752 0.006 0.0902 0.0164 5.482 0.000 0.0552 0.0037 15.054 0.000 
dd1 (dropped)     (dropped)     -0.2100 0.0888 -2.366 0.018 
dd4 -1.2910 0.3909 -3.302 0.001 (dropped)     -0.6477 0.0838 -7.733 0.000 
dd5 -1.8974 0.6313 -3.005 0.003 (dropped)     -1.0396 0.2622 -3.965 0.000 
dd6 -1.3749 0.2994 -4.593 0.000 0.3095 0.0992 3.120 0.002 0.7457 0.1169 6.377 0.000 
dd7 -1.3056 0.2861 -4.564 0.000 0.5586 0.1194 4.677 0.000 -0.7227 0.0811 -8.913 0.000 
dd8 (dropped)     0.4283 0.1823 2.350 0.019 -0.1729 0.0906 -1.907 0.057 
dd9 -4.1017 0.4666 -8.791 0.000 dropped due to collinearity   -0.5425 0.0862 -6.293 0.000 

dd10 -0.1786 0.2662 -0.671 0.502 -0.0531 0.1271 -0.418 0.676 -0.8658 0.0917 -9.442 0.000 
dd11 -0.7450 0.2820 -2.642 0.008 0.0090 0.0906 0.099 0.921 -0.5901 0.1254 -4.705 0.000 

_cons 5.8924 0.4715 12.497 0.000 (dropped)       3.9814 0.0849 46.897 0.000 
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Estimated 

covariances = 79  Number of obs = 98 46  Number of obs = 51 
Estimated 

autocorrelation = 0 Number of groups = 79 0 Number of groups = 46 
Estimated 

coefficients = 16 Obs per group:  Min= 1 12 Obs per group:  Min= 1 
    Avg = 1.387755    Avg = 1.196078 
    max = 2    max = 2 
    Wald chi2 538.99    Wald chi2 2233.12 

Log likelihood = -71.9023  Pr > chi2 = 0 -14.834  Pr > chi2 = 0 
 Beans Simsim 
             

lnincacr Coef. Std. Err. z P>|z| Coef. Std. Err. z P>|z| 
             

ss2 0.0716 0.0624 1.146 0.252 0.4900 0.1015 4.828 0.000 
ss3 dropped due to collinearity   dropped due to collinearity   
ss4 dropped due to collinearity   dropped due to collinearity   

irrigatd 0.4140 0.3186 1.299 0.194 (dropped)     
logacres -0.5232 0.0591 -8.853 0.000 -0.0324 0.1121 -0.289 0.772 

Family labour -0.2157 0.0671 -3.215 0.001 0.3003 0.1193 2.518 0.012 
Labour2 0.0334 0.0083 4.002 0.000 -0.0230 0.0119 -1.930 0.054 

invest 0.0227 0.0051 4.480 0.000 0.0164 0.0026 6.417 0.000 
dd1 -0.4629 0.2633 -1.758 0.079 0.9022 0.2526 3.572 0.000 
dd4 (dropped)     (dropped)     
dd5 (dropped)     dropped due to collinearity   
dd6 0.2964 0.2665 1.112 0.266 dropped due to collinearity   
dd7 -0.5888 0.2617 -2.250 0.024 0.3209 0.2118 1.515 0.130 
dd8 -0.3936 0.3745 -1.051 0.293 dropped due to collinearity   
dd9 -0.6716 0.2684 -2.502 0.012 dropped due to collinearity   

dd10 -0.8762 0.4535 -1.932 0.053 (dropped)     
dd11 -0.1934 0.4979 -0.388 0.698 -0.2594 0.2106 -1.232 0.218 

_cons 4.0020 0.2811 14.239 0.000 2.7992 0.3737 7.490 0.000 
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