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‘a revolution is achieved with neither verbalism nor activism, but rather with praxis, that is, 

achieved with reflection and action directed at the structures to be transformed.’  

Paulo Freire  
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ABSTRACT 

Global food security is under increasing threat due to three key pressures: climate change, 

rapid population growth and increased resource consumption, a trio labelled the ‘perfect storm’ 

by Beddington (2009). As society is intrinsically dependent on the food producing ability of 500 

million smallholders around the world, their capacity to increase yields is of primary 

importance. Their ability to increase production is under threat as the factors driving the 

‘perfect storm’ increase the difficulty of raising yields. 

The importance of smallholders is reflected in the development of theoretical and policy 

models which place sustainable livelihoods at the centre of food production systems. One 

model which encapsulates this is the Sustainable Livelihoods Approach (SLA) which has been 

deployed within national policy formulation and praxis in a number of developing country 

contexts. However, the emergence of the ‘perfect storm’ scenario requires adjusting 

sustainable livelihoods theories to accurately reflect the challenges that smallholders are 

contending with. This is because sustainable livelihood theories and global modelling of food 

production systems fail to recognise the increased vulnerability of livelihoods and the 

disconnect between the macro-level scenario of the ‘perfect storm’ and the micro-level as 

experienced by the practitioner.  

This thesis uses the aquaculture industry in Uganda as a case study to examine the lived 

reality of smallholders in the midst of this ‘perfect storm’ scenario. The aquaculture industry in 

Uganda is experiencing a surge in new and predominantly small-scale entrants, producing 

fish using pond or cage-based systems. The growth in this industry is due in part to chronic 

levels of unsustainable fishing practices throughout Uganda and the wider region which is 

driving fish price increases and creating a profitable market for fish produced through 

aquaculture.  
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This study was primarily conducted using qualitative research tools (c.120 data points) 

collected at all levels of the aquaculture industry in Western and Central Uganda over a period 

of eight months.  

This thesis demonstrates that a heavy focus on the provision of the inputs of feed and seed is 

side-lining the ‘softer’ skills, abilities, and inputs that profoundly influence the success or failure 

of aquaculture. The neglect of factors such as knowledge transfer and market access is 

severely compromising the ability of inexperienced aquaculture practitioners to be successful 

in this industry and is responsible for the industry failing to meet ambitious national production 

targets.  

It demonstrates how smallholder Ugandan aquaculture practitioners are struggling to adapt to 

the pressures of the ‘perfect storm’ and are unlikely to meet future yield demands. The 

pressures of the ‘perfect storm’ require a reconfiguration of the SLA theoretical model in order 

to highlight the critical importance of providing an appropriate enabling environment to support 

smallholder producers in Uganda and more broadly across the global food production system.  

Discourses around food sustainability and security must give due consideration to the need to 

implement strategies that do not just provide tangible inputs to producers, but which also 

ensure that there is an effective enabling environment in place so that producers can adopt 

the necessary skills and are able to access markets. Policymaking needs to practically 

translate these challenges into viable solutions that capture the resilience and assets of the 

world’s 500 million smallholders to enable them to survive, adapt and thrive as the pressures 

of the ‘perfect storm’ play out. 
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1.0 Introduction 

Neo-Malthusian concerns about the ability of food production systems to feed future 

generations are becoming increasingly relevant amidst rapid planetary changes (Lang and 

Barling 2012). A special issue published in Science (2010) on ‘feeding the future’ re-focused 

attention on food production and framed it under existing and predicted future conditions. John 

Beddington (2009) coined the term the ‘perfect storm’ to highlight the effect of the convergence 

of global warming, population and consumption growth on food production systems. 

Aquaculture1 as the fastest growing food production industry is critical to the world’s ability to 

meet the challenges posed by the ‘perfect storm’ scenario (FAO 2018a). This industry and the 

wider food production industry is dominated by smallholders who produce the majority of the 

world’s food (FAO 2014a). The ability of these smallholders to meet current and future food 

production challenges is therefore of prime importance. This thesis emphasises the imperative 

for policy makers to consider the perspectives of these smallholders in devising strategies to 

increase food production and to properly ascribe value to critical elements of the enabling 

environment in which agriculture is practised, and which have hitherto been neglected. 

1.1 Sustainability and sustainable livelihoods 

Given the chronic challenges posed by the ‘perfect storm’ it is essential that endeavours to 

increase food production are environmentally, economically and socially sustainable. The 

recognition that food production systems need to be sustainable has gained increased traction 

amongst all stakeholders at international, national and local levels, although policy responses 

have varied in their effectiveness. This recognition of the importance of sustainability extends 

 
1This can be defined as: ‘Aquaculture is the farming of aquatic organisms, including fish, molluscs, 
crustaceans and aquatic plants. Farming implies some form of intervention in the rearing process to 
enhance production, such as regular stocking, feeding, protection from predators, etc. Farming also 
implies individual or corporate ownership of the stock being cultivated. For statistical purposes, 
aquatic organisms which are harvested by an individual or corporate body which has owned them 
throughout their rearing period contribute to aquaculture, while aquatic organisms which are 
exploitable by the public as a common property resources, with or without appropriate licences, are 
the harvest of fisheries’ (FAO 1988). This thesis will use the term aquaculture within the Ugandan 
context to refer to farming of fish within freshwater. 
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far beyond the food production system and is influencing all aspects of global development. 

Arguably the Brundtland report (1987) was the key moment in sustainability that brought this 

concept into mainstream recognition. Since then a growing awareness of sustainability issues 

has increased our understanding of the consequences of living beyond the limits of finite 

resources. Crucially increased public awareness of a ‘climate emergency’ is testament to the 

groundswell of support that issues such as climate change now receive (BBC 2019). 

Given this problematic landscape, the value of sustainable food production practices appears 

unquestionable, both in practical and moral terms. This is widely acknowledged in policy 

discourses both at national, international and transnational levels with ‘Zero hunger’ and 

‘Sustainable production and consumption’ being among the United Nations (UN) Sustainable 

Development Goals (SDGs). The SDGs specifically acknowledge the need to promote 

sustainable agriculture in order to reduce poverty and food insecurity (United Nations 2017). 

This recognition of the role that agriculture has on livelihoods demonstrates how dramatically 

the discussion on sustainability has evolved since Malthus (1766-1834), a scenario which 

focused solely on production gains to meet future food production challenges.  

This productionist mindset has in some circles shifted to methods of productivity that 

encompass the need to promote sustainable rural livelihoods. Regardless of the specific focus, 

rural livelihoods are under pressure due to the environmental impact of climate change, and 

their reliance on the environment. Understanding of livelihoods has been driven by an 

awareness that a ‘top-down’ style of governance often fails to meet the lived realities at the 

‘grassroots’ level. This has led to the emergence of sustainable livelihoods theory with the 

SLA model being widely used internationally as a development policy tool over the last two 

decades. This model is the conceptual underpinning by which smallholders within the food 

production system are understood and is a critical component of this thesis. 
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1.2 Food production systems – The ‘perfect storm’ 

Several reports have identified food productions systems as pivotal in being able to meet 

current and future global challenges (Godfray et al. 2010, FAO 2016, Willett et al. 2019). The 

‘perfect storm’ scenario estimates that current food production will need to increase by 70 to 

100% to feed the 9.8 billion people on the planet in 2050 (Godfray et al. 2010, UN DESA 

2017). This is an extremely large increase and poses significant challenges to the global food 

production system. Past revolutionary changes in food production systems have occurred 

through technological innovations and by bringing uncultivated land into production (Godfray 

et al. 2010, Pretty 1991).  

A highly influential report addressing these issues, ‘food in the Anthropocene’, moves the 

debate from a productionist model intent purely on increasing yields to one focused on the 

specific types of food production needed (Willett et al. 2019). More specifically it links the food 

production system with healthy diets, the SDGs and the Paris Agreement (Willett et al. 2019). 

These three areas are key to achieving a food system that ‘nurtures human health and 

supports environmental sustainability’ (Willett et al. 2019, p.1). While the ‘perfect storm’ 

recognised that even with the rapid increase in global food production over the last 50 years 

and the reduction in global poverty during this same period, there are still large numbers of 

people who do not have access to sufficient protein and energy for their diet: this scenario 

fails to address the issues of healthy diets, global poverty and food insecurity (Godfray et al. 

2010).  

1.3 Aquaculture and Uganda 

Issues of development, poverty and food insecurity are particularly prevalent within the Sub-

Saharan Africa (SSA) region. After decades of marginalisation African governments are 

focusing on agricultural development as an effective means to reduce poverty and increase 

household incomes (AERC 2015). A World Bank report (2008) that identified the strength of 

agriculture as an effective means to achieve development, highlighted that Gross Domestic 
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Product (GDP) growth in agriculture is four times more effective in poverty reduction than GDP 

growth in any other sector (AERC 2015). Increases in food production yields have lagged 

across the SSA region (Godfray et al. 2010). Yields in other developing regions have seen 

remarkable growth through a mixture of technological innovations and changes in farming 

practices (AERC 2015). While production has increased across Africa, this has occurred due 

to new land being brought into production and not as a result of growth in agricultural 

productivity (AERC 2015). Crucially, a poor enabling environment is hampering the ability of 

smallholders to successfully adopt and implement new livelihoods such as aquaculture. Focus 

on the systems and processes that determine the context in which agricultural livelihoods are 

practiced is a necessary component in increasing agricultural production. 

One response to the need to increase production on existing agricultural land is a process 

dubbed ‘sustainable intensification’ (Garnett et al. 2013). Advocates of this process recognise 

the myriad policy measures and multiple and often differing goals that must be met to 

sustainably increase food production on existing agricultural land (Garnett et al. 2013). 

Sustainable intensification has been applied to African agriculture, with suggested frameworks 

seeking to ‘utilise the existing land to produce greater yields, better nutrition and higher net 

incomes while reducing over reliance on pesticides and fertilisers and lowering emissions of 

harmful greenhouse gases’ (Conway et al. 2013, p.4). While increasing productivity in African 

agriculture has clear benefits (Vanlauwe et al. 2014), a nuanced approach that increases the 

flow of beneficial environmental services is needed to avoid the negative impacts of previous 

large yield increases in agriculture (Pretty et al. 2011). 

Subsistence farming dominates agricultural production in Africa, and 70% of Africans rely on 

the income generated from agriculture (AERC 2015). Improving agricultural productivity has 

proven an effective means of reducing poverty in some countries in SSA and as a result 

countries across the region as well as development agencies are seeking to replicate this 

success (Latynskiy and Berger 2016, Arndt et al. 2016, AERC 2015). Aquaculture is one facet 

of the agriculture industry that meets these objectives and is being heavily promoted by SSA 
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governments. The global rise of the aquaculture industry has been fuelled by a demand for 

fish and the plateauing of global fish capture2 yields at 90 million tons since 1985 (FAO 2018a). 

Whilst aquaculture in Africa only accounts for 2.23% of the global aquaculture production total 

it has grown very fast in the last decade, The average annual growth in this sector has been 

11.7% from 2000 to 2012 and is the fastest of any continent (FAO 2014b). 

The initial focus of this research was to identify an SSA country with a growing but nascent 

aquaculture industry. Uganda is a suitable candidate as concerted efforts are being made to 

establish a viable aquaculture sector as part of a broader food security strategy in the country 

(Timmers 2012). Fish has been a key source of protein and livelihoods in Uganda for millennia. 

Indeed it is estimated that the fisheries sector contributes towards the food security of 30 

million Ugandans (Hyuha et al. 2011). The aquaculture industry in Uganda began in the 1950s, 

but only encountered commercial success in the early 2000s (Hyuha et al. 2011). This has 

been precipitated by the decline of wild fish stocks from freshwater lakes found within Uganda 

(Bagumire et al. 2009). These factors, the integral connection the majority of Ugandans have 

with agriculture and the evidenced pressures of unsustainable fishing, make this nascent 

industry an ideal candidate in which to explore the effects of the ‘perfect storm’ on the lived 

reality of practitioners. 

1.4 Research aims and objectives 

This research will explore how the effect of ‘perfect storm’ is affecting the lived reality of 

practitioners. The implicit solution to the question posed by the ‘perfect storm’ is to increase 

food production to meet future demand. The aim of this thesis is to assess the contribution of 

aquaculture to sustainable livelihoods in Uganda and to develop a case study through which 

the future pressures on the global food production system can be understood and 

 
2 Capture fisheries can be defined as: ‘The sum (or range) of all activities to harvest a given fish 
resource. It may refer to the location (e.g. Morocco, Gearges Bank), the target resource (e.g. hake), 
the technology used (e.g. trawl or beach seine), the social characteristics (e.g. artisanal, industrial), 
the purpose (e.g. commercial, subsistence, or recreational) as well as the season (e.g. winter)’ (FAO 
2014c). 
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alleviated. This thesis uses four research questions (RQs) to address this and positions this 

research amid the discussions on SLA and the sustainability of food production systems. The 

first RQ examines the structures and processes (and their effectiveness) that have been put 

in place in Uganda to support the development of the aquaculture industry.  

1. To what extent is aquaculture being successfully developed in Western and Central 

Uganda? 

1.1  What are the patterns of aquacultural development in the two regions? 

1.2  What are the challenges faced by potential aquaculturists? 

1.3  How effective is the enabling environment in which smallholder aquaculture 

practitioners in Western and Central Uganda are operating?  

The second RQ focuses on the ways that government policy is influencing aquaculture in 

Uganda and sets the framework for a discussion on how the neoliberal agenda is impacting 

agricultural livelihoods in Uganda. 

2. What is the policy framework within which aquaculture development is being 

promoted? 

2.1  What are key policies promoting aquaculture? 

2.2  What are the mechanisms in place to support aquaculture development? 

2.3  How do national level policies connect with people at the local level?  

This discussion is then picked up through RQ three which focuses on existing models of 

development focused at the smallholder level and examines their appropriateness in the face 

of existing pressures on the food production system. 

3. To what extent is the Sustainable Livelihoods Approach a useful framework for 

understanding the development of the Ugandan aquaculture sector?  

3.1  To what extent is aquaculture contributing to sustainable livelihoods? 

3.2  What practical recommendations for reducing the gap between policy expectations 

and local realities can be made based on this research? 
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3.3  Is the Sustainable Livelihoods Approach appropriate for understanding the ways that 

aquaculture is developing in Uganda? 

The last RQ will then position this thesis amidst the current debate on the sustainable food 

production system. 

4. How does a study of aquaculture in Uganda reflect upon and advance the concept 

of the ‘perfect storm’?  

4.1 How are the pressures in the ‘perfect storm’ influencing aquaculture development in 

Uganda? 

4.2  How is this pressure influencing the lived reality of aquaculture practitioners? 

4.3  What can be learnt from how the macro-level scenario of the ‘perfect storm’ is being 

realised at the micro practitioner level? 

1.5 Thesis outline 

The second chapter of this thesis will review the current literature that is shaping the 

sustainability agenda and focus on food production systems. It will also examine the 

theoretical models used to understand livelihoods and assess their suitability in light of the 

changes forecasted by the ‘perfect storm’. By performing a thorough review of the theoretical 

underpinnings of this thesis the pertinent RQs can be appropriately answered and evaluated. 

The third chapter will then review the state of the world’s fisheries and conclude with the 

Ugandan fishing industry. As the Ugandan fisheries and aquaculture sectors are so closely 

entwined a thorough understanding of the common pressures influencing these industries is 

critical. The second part of the chapter will give a detailed overview of the Ugandan 

aquaculture industry and provide necessary context. Critically this chapter will demonstrate 

how increases in aquaculture have almost exclusively focused on physical inputs and begins 

to frame the need to re-focus on the key elements that comprise the enabling environment 

within which livelihoods are adopted and implemented. The final portion of this chapter will 
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then detail the effects that climate change is having on food production systems and its current 

and predicted influence on the Ugandan aquaculture industry. 

The fourth chapter will identify the most appropriate methodological approach to capture the 

relevant data. It will review existing aquaculture literature to firstly determine the validity of 

researching a hereto unrecognised area of knowledge and secondly to ascertain the most 

appropriate research tools to capture the necessary data. These research tools will then be 

systematically evaluated alongside ethical and Ugandan cultural considerations to ensure a 

robust data collection approach. This chapter will finally describe the data collection and 

analysis process and culminate with a discussion on the unintended consequences of 

performing the field research in Uganda. 

The fifth chapter will then systematically present and categorise the data in order to enable 

evaluation of a complex, multi-faceted and nuanced topic. It will first set out the national trends 

and pressures influencing the Ugandan aquaculture industry. This chapter will present details 

of the environment in which aquaculture is being adopted and implemented and will focus 

initially on the physical inputs of feed and seed3, before moving on to key processes and 

factors such as: the role of government, market forces, the changing environment and different 

production methodologies. These national trends and pressures will frame the subsequent 

discussion on the lived reality of aquaculture practitioners in Uganda. This latter part of the 

chapter will explicitly detail the everyday struggles and pressures that smallholders in this 

industry are facing. 

The final chapters, six, seven and eight will present the key findings and conclusion of this 

research. Chapter six will systematically review the Ugandan aquaculture industry, which by 

and of itself is a unique piece of work. Providing an overview of aquaculture development and 

production methods, it will critically address a hereto ignored aspect of aquaculture success, 

the importance of ensuring that the infrastructure set up to support aquaculture development 

 
3 This is the term used in the industry for fertilised fish eggs. 
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achieves an appropriate balance between the provision of physical inputs and ‘softer’ inputs 

such as knowledge provision. The end of this chapter provides a critique of government 

aquaculture policy, underlining the importance of paying attention to all aspects of livelihood 

development. This chapter is framed through RQ1 and RQ2 and provides valuable practical 

insights into the Ugandan aquaculture industry. 

Chapter seven will use the review of the aquaculture industry in chapter six to determine the 

suitability of sustainable livelihoods theory as a mechanism to understand rural practitioners 

in view of the challenges posed by the ‘perfect storm’. This chapter will be framed through 

RQ3 and focus the level of analysis at the micro or smallholder level. The principal actors and 

mechanisms in this industry will be modelled to represent the key relationships and processes 

shaping this industry. The empirical nature of this thesis lends itself to practical 

recommendations to improve this industry and these will also be discussed in this chapter.  

Chapter eight will conclude the discussion and critically address the implications that the 

‘perfect storm’ has on the Ugandan aquaculture industry and the ability of food production 

systems to meet this challenge. This chapter is framed through RQ4 which focuses on the 

macro-level structures and forces influencing smallholders with the level of analysis in this 

chapter remaining at this macro-level. This chapter will practically demonstrate the failure of 

the SLA agenda to accurately capture the vulnerability and resilience of smallholders, 

especially in the global south. The Ugandan aquaculture industry demonstrates that the 

ideological paradigm of neoliberalism, with its market driven approach, is ignoring the critical 

elements (such as the setting in which this livelihood is practiced) necessary for this industry 

to succeed. In doing so this research will generate highly original and relevant data and create 

a better understanding of the wider challenges that relate to sustainable food production.  

Aquaculture production in Uganda is set to dramatically increase in the next decade (Kasozi 

et al. 2014) and is touted as a sustainable livelihood, yet some of the key questions 

surrounding its implementation and adoption are not well understood. Previous research on 

aquaculture development in Sub-Saharan Africa has focused almost exclusively on the 
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technical nature of aquaculture and invariably relied heavily on a quantitative methodology 

(Bondad-Reantaso & Subasinghe 2013). Therefore, the qualitative approach which will 

underpin the present project will generate deeper and highly original insights into aquaculture 

development in Uganda and contribute towards the wider debate surrounding the 

sustainability of food production systems.  

1.6 Conclusion 

The discussion on food production has evolved dramatically since Malthus (1798), and relying 

on yield increases and bringing new land into production to meet future food production 

challenges is no longer viable. Over 200 years later and the doomsday scenario predicted by 

Malthus is causing concern under a new iteration of global conditions. The convergence of 

global warming, population and consumption growth are increasing the pressures on existing 

food production systems and highlight the need to improve the overall sustainability of these 

systems to meet future demands. The sustainability agenda has achieved wider acceptance 

in development circles and is the baseline from which the SDGs operate. Combining the 

concepts of sustainability with the lived reality of the poorest in developing societies has led 

to the emergence of sustainable livelihoods theory. Understanding the intersection of 

sustainable livelihoods theory and the ‘perfect storm’ is critical to ensure the robustness of 

food production systems in addressing these challenges and pressures. 

The increasingly complex setting in which food production systems are now embedded 

demands novel sustainable solutions to meet current and future pressures. These new 

approaches to production challenges are predicated on successful implementation of ‘softer’ 

skills, abilities and inputs. These processes and factors are crucial in determining the ability of 

small-scale agricultural producers to meet future and current production challenges. 

Examining how the lived reality of aquaculture producers in Uganda is shaping and is shaped 

by the ‘perfect storm’ will provide valuable insights, that can be applied to other food production 

systems. The next chapter will start this process by examining: the ‘perfect storm’ in greater 
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detail, the complex but highly influential concept of sustainability and how these relate to the 

lived realities of subsistence food producers.  
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CHAPTER TWO       
LITERATURE REVIEW: 
GATHERING STORM 

CLOUDS:                   

PLACING SUSTAINABLE 
LIVELIHOODS WITHIN 

THE ‘PERFECT STORM’ 
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2.0 Introduction 

This research aims to better understand how the future pressures on the global food 

production system will affect and influence the lived reality of agricultural producers with 

specific reference to the aquaculture industry in the Western and Central region of Uganda. It 

does this by firstly examining the ‘perfect storm’ scenario which posits that food production 

needs to dramatically increase over the coming decades to meet growing demands (Godfray 

et al. 2010). This conclusion has been widely adopted by national governments and 

intergovernmental agencies and is closely linked with poverty reduction, food security and 

development goals (FAO 2018b). The need to critique the ‘perfect storm’ scenario due to its 

alarming conclusions and its widespread adoption within development agendas is essential 

and will be the focus of the discussion in the beginning part of this chapter (section 2.1) and 

the aim of RQ4. 

The second part of this chapter, section 2.2, will examine sustainability, as the ‘perfect storm’ 

scenario has its conceptual origins in sustainability. This section of the chapter will examine 

the societal and development issues that have led to the adoption of sustainability as a key 

concept in policy and human decision making. Sustainable food production systems are a key 

component in any attempt at addressing the challenges posed by the ‘perfect storm’ scenario. 

Only by examining the food production system, from producer to consumer considering all 

stakeholders including the role of government can a substantive view be reached.  

This chapter will then (in section 2.3) link the broader issues of sustainability with the lived 

realities of smallholder food producers. This is highly relevant as perhaps half of all food 

production takes place on small farms around the globe (Altieri and Nicholls 2017). Africa has 

33 million of these small farms, with two-thirds of these below two hectares in size and typically 

practising traditional resource conserving agroecological methods (Altieri and Nicholls 2017). 

The relevance of researching sustainable livelihoods theory becomes clear, as smallholders 

will contribute significantly to future food production. A focus on the theoretical models that 
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define how livelihoods are understood is an appropriate discussion point within this chapter 

and is the focus of RQ3. 

The last section of this chapter (section 2.4) will provide some of the necessary insight into 

the impacts and consequences of climate change. This single factor is perhaps the most 

critical aspect of the ‘perfect storm’ scenario as it not only has an unprecedented level of 

impact on food production systems, but its effect on the food production system is also the 

most complex and multi- faceted of the ‘perfect storm’ scenario factors. These effects as well 

as the ones outlined in the discussion on the ‘perfect storm’ scenario will then be 

reconceptualised within sustainable livelihoods models in section 2.5 to provide a framework 

by which the lived realities of smallholders can be better understood. To summarise, this 

chapter will (i) discuss the factors that are rendering the food production system incapable of 

meeting the world’s food demands and (ii) provide an analytical framework for exploring the 

Ugandan aquaculture industry. 

2.1 The ‘perfect storm’ 

The concept of the ‘perfect storm’ scenario as envisioned by Beddington (2009) concerns the 

combination of factors that will lead inexorably to a catastrophic failure of the global food 

production system. Beddington developed this concept during his tenure (2008-2013) as the 

United Kingdom’s Government Chief Scientific Adviser in which he linked the challenges of 

food security in the 21st century with global issues and trends. In this scenario he proposes 

that:  

by 2030 the world will need to produce 50 per cent more food and energy, together 

with 30 per cent more available fresh water, whilst mitigating and adapting to climate 

change. This threatens to create a ‘perfect storm’ of global events (Beddington 2009, 

p.1). 

In the initial (2009) iteration of the ‘perfect storm’ Beddington notes that there are four 

challenges to future food production that need to be overcome: population increase and 
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urbanisation, increased per capita consumption in agricultural commodities such as meat and 

dairy, rising demand for resources such as food, energy, water and land and climate change. 

This according to Beddington (2009) creates the need to substantially increase food 

production to meet future demands, in an progressively challenging landscape. In this scenario 

Beddington predicts that to meet these shortfalls in food production systems, science and 

technology will need to provide major practical contributions and improvements to yields.  

A collaborative and refined version of this ‘perfect storm’ published in the journal Nature 

(Godfray et al. 2010) outlined this scenario in greater depth. This starts from a planetary scale 

and envisages the cumulative effect of global food production systems on humanity and 

planetary sustainability. This ‘perfect storm’ is based upon data from the Food and Agriculture 

Organisation (FAO) predicting that food production needs to increase by 50% by 2030 to meet 

demand (Figure 2.1) (Beddington 2009, Godfray et al. 2010). The Nature article outlined the 

trends in the food production system over the last decades to predict the required future food 

increases needed. The factors that necessitate this increase can be further revised and 

summarised in the 2010 iteration of the ‘perfect storm’ scenario as climate change, increased 

resource consumption and the growing human population (Godfray et al. 2010). 

In order for these increases to occur, radical solutions likened to the agricultural revolutions of 

the 18th and 19th century are needed (Godfray et al. 2010). These agricultural revolutions must 

be discussed in the context of existing pressures on food production systems, as done most 

famously by Malthus (1798). Indeed, there are many parallels that can be drawn between the 

‘perfect storm’ and the Malthusian model. These parallels prove a useful reference point to 

discuss the main challenges affecting the food production system and will be referenced in 

this next section outlining the key points of the ‘perfect storm’ scenario. 
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Figure 2.1 The perfect storm demonstrating future energy, food and water requirements (Beddington 

2009). 

John Beddington revisited the ‘perfect storm’ five years after his initial publication during a 

seminar and in which he revised and updated this scenario (Beddington 2015). During this 

time the urgency of the ‘perfect storm’ scenario had increased, as outlined by Beddington 

during his seminar (Beddington 2015). The confluence of interrelated factors that are 

precipitating the likelihood of this scenario occurring by 2030 are many and are summarised 

by Beddington as follows: 

• Population – 1 billion more people 

• Urbanisation – Population increases concentrated in cities 

• A more prosperous world, but further strain on resources 

• Complex demographic needs 

• Migration to vulnerable areas 

• Climate change is a risk multiplier 

which leads to ‘an increased vulnerability to shocks and pressures’ (Beddington 2015). 

According to Beddington (2015) these global factors point to a scenario in which food 
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production increases of 38% need to occur by 2030, a revised figure from the predicted 50% 

in 2009 (Beddington 2009). Regardless of the precise figures needed to reach future needs, 

Beddington is able to successfully draw together the interrelated factors and trends that are 

compromising the future ability of the human food production system to produce enough. 

There is no doubt that the modern food system is facing an unprecedented period of change 

which has drastically shifted and altered beyond recognition how food is consumed and 

produced. One of these changes has been the rapid rise in the aquaculture industry 

referenced in chapter three, and now commonly referred to as the ‘blue revolution’ as it mimics 

the rapid yield increases and advances made during the East Asian ‘green revolution’ (Ponte 

et al. 2014). Aquaculture is one of the fastest growing agri-food sectors with an average annual 

growth rate of 8.1% between 2001 and 2011 (Ponte et al. 2014). A discussion on some of the 

major changes affecting the agri-food system is clearly relevant when discussing the 

sustainability issues raised by the ‘perfect storm’4.  

The ‘perfect storm’ scenario emphasises four drivers that are shaping the direction of this 

scenario. The first is this need to adopt new science and technology in food production 

systems to meet these future challenges. The second is the resource constraints that are 

limiting and will limit food production systems. The third is the role of production yields in 

meeting these pressures on food systems. The fourth and perhaps most pressing of concerns 

is the role that climate change is having on food production systems. Climate change is such 

a critical factor in the ‘perfect storm’ scenario that it will be discussed in greater detail towards 

the latter end of this chapter. This next subsection will address these four drivers in turn and 

demonstrate the crisis that is facing the food production system, and that despite recognition 

of the global need to adopt sustainable practices and livelihoods, this is not adequately 

reflected in food production systems. This will then be explored in later chapters using the 

 
4 The growth in the aquaculture industry is discussed in greater detail in chapter three. 
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example of the aquaculture industry in Uganda as a case study that demonstrates these 

arguments. 

2.1.1 Popularisers of science and technological innovations  

Predictions of future food production being unable to meet future demand are not new. One 

of the earliest predictions of global food scarcity was at the end of the 18th century by the 

English scholar Reverend Thomas Malthus (Malthus 1798). Malthus predicted that the 

continual human population growth would lead ultimately to the overexploitation of natural 

resources to the point of depletion and eventual starvation and mass mortality (Malthus 1798). 

His ‘Essay on the Principle of Population’ (1798) certainly created substantial debate around 

overpopulation and resource use. Malthus also explored the role of positive and negative 

checks able to influence population growth and resource usage (Huzel 1969). It is worth noting 

that whilst Malthus is often vilified for his views on out of control population growth amongst 

the poor (Ross 1998), he did later acknowledge the possibility of a natural equilibrium being 

reached with the use of birth control/regulation and that his writings are ‘full of contradictions’ 

(Huzel 1969, p.430).  

The legacy of Malthus is still evident and continues to influence the development debate 

(Motes 2010, Béné 2003, Lang and Barling 2012). Boserup (1910-1999) was a critical thinker 

who attempted to provide an alternative answer to the Malthusian scenario (Richerson and 

Boyd 1997). Boserup (1965) argued that population growth provides the necessary incentive 

for agricultural innovation and development and therefore food production keeps pace with 

population growth. Boserup (1965) succeeded in linking demography and cultural evolution 

and reignited the development debate around resource use and food production (Richerson 

and Boyd 1997). The ‘perfect storm’ has combined these two ideas. It recognises that human 

pressures (Malthus argument) could lead to food insecurity, but that science and technological 

innovations (Boserup’s argument) can meet these pressures.  
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The predicted shortfalls in food by Malthus were not realised due to the agricultural revolution 

of the 18th century. This was driven by improvements in farming techniques, better yielding 

crop and livestock varieties and by bringing new land into production (Pretty 2002). This period 

has parallels with the 21st century as two of the three ‘perfect storm’ factors were also present. 

Rapid population growth and increased resource consumption occurred during this period, 

and it was also the start of the carbon economy, the main protagonist of anthropogenic climate 

change. Interestingly this time period was also marked by a large migration of the rural 

population to urban centres as the industrial revolution proceeded (Pretty 1991). This wave of 

migration towards urban areas is currently being repeated in primarily developing nations and 

forms a key part of discussion on the increased vulnerability of poor households. This 

vulnerability was highlighted in the discussion on the contextual factors in Uganda that impact 

on the future of sustainable livelihoods in the next chapter5. 

Urban and rural human population trends notwithstanding, the technological and 

methodological progress made during agricultural revolutions of past centuries were pivotal in 

allowing food production systems to rapidly increase overall production. Pretty (1991) argues 

convincingly that the increases in production during this time were due to how these 

innovations were adopted by the farming industry as a whole. The dissemination of these 

‘innovative technologies and techniques developed by farmers were extended to other farmers 

through tours, farmer groups, open days and publications and then adapted to local conditions 

by rigorous experimentation’ (Pretty 1991, p.132). 

This occurred during a time where the flow of information was limited in comparison to modern 

standards and when government intervention, extension6 and research stations were not 

available to farmers. Pretty (1991) argues that the innovative solutions and technologies of 

the 19th century were available to farmers for over 50 years before their widespread adoption. 

 
5 See section ‘3.4.1 Indirect effects of climate migration’ on page 111. 
6 The term ‘extension’ is a historical term that is well used and understood within Uganda and to avoid 
confusion, the term ‘extension’ will be used throughout this research (Wellard et al. 2013, Turyahikayo 
and Kamagara 2016, Benin et al. 2011). 
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Those credited as innovators in farming breakthroughs are better understood as ‘simply good 

popularizers rather than innovators’ (Pretty 1991, p.134). While the agricultural increases 

during this period came from physical inputs (improved seeds and animal breeds), it also relied 

on the wider setting in which agriculture was practiced and that included processes and factors 

such as: knowledge, farmer to farmer extension (F2FE), social connectivity and local 

adaptability to ensure these yield improvements become a reality. The ‘perfect storm’ argues 

that new advances in agricultural technologies and innovative solutions will drive yield 

increases. Beddington (2009) argues that these solutions will have to come from many 

disciplines and include, biotechnologies, engineering and nanotechnology. This increase in 

production will need to be realised while reducing the resources required, adding to this 

challenge. 

2.1.2 Resource constraints lead to increased vulnerability 

As Beddington argues, ‘The challenge for global agriculture is to grow more food on not much 

more land, using less water, fertiliser and pesticides than we have historically done’ (2009, 

p.4). Beddington (2009) evidences resource constraints as a determining factor in the ‘perfect 

storm’ scenario, but it is the increased vulnerability that this brings to poor households that is 

perhaps more alarming. Neither the ‘perfect storm’ scenario or the ‘food in the Anthropocene’ 

report capture this livelihood vulnerability as a concern, but resource constraints will have a 

disproportionately larger negative effect on poorer households. With 500 million smallholders 

around the world accounting for 85% of the world’s farms this is a significant problem (FAO 

2017). According to the UN this equates to an estimated 80% of the world’s food production 

(FAO 2014a). This figure is disputed by some (Ricciardi et al. 2018), but there is no denying 

their importance in the global food production system. A shrinking resource base is therefore 

an important factor when considering smallholders’ future resilience. This vulnerability will be 

explored in further detail at the end of this chapter, but it needs to be highlighted to the reader 

as a critical underlying problem when discussing resource constraints.  
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Like the ‘perfect storm’ scenario, Malthus (1798) work is predicated on a shrinking resource 

base. The sustainability concepts discussed in the section above are also premised on a finite 

resource base and this takes its form in several different ways. The model of planetary 

boundaries7 as a tool to understand sustainable development captures this idea of resource 

constraints and underlines the notion of finite resources. Whether in discussions about peak 

phosphorous (Schröder et al. 2011) or peak oil (Cummins 2009), the overfishing of stocks 

(Srinivasan et al. 2010) or rainforest deforestation to produce palm oil (Fitzherbert et al. 2008), 

the finite natural resource base is evident. 

These concerns have led to the identification of key resource constraints that need to be met 

to fulfil future demands, and the emergence of nexus thinking8. This theory is premised on the 

prediction that by 2030, 30% more water, 40% more energy and 50% more food will be needed 

to meet population demands (Ringler et al. 2013). Nexus thinking examines these interlinked 

natural resource sectors and attempts to improve their combined efficiency in order to produce 

a win-win-win outcome (Ringler et al. 2013). By examining food production systems through 

nexus thinking, it is possible to examine the main resource pressures. The ‘perfect storm’ 

scenario identifies these key resources as instrumental in the ability of the food production to 

meet future demands, while not explicitly referring to nexus thinking. 

Nexus thinking and the ‘perfect storm’ scenario are predicated on determinable resource 

limits, a key point made by Malthus (Malthus 1798). These limits are artificially constructed as 

anthropogenic manipulation of natural environments and food systems are possible 

(Drummond and Marsden 1999). Furthermore, these limits are constantly moved by 

technological innovation and changes in social organisation (Drummond and Marsden 1999). 

The argument put forward is that rather than ask ‘where the line should be drawn and how it 

 
7 See Figure 2.3 and section ‘2.2.2 Sustainability a contestable concept’ on page 51 for a more 
detailed discussion on this concept. 
8 A useful discussion on the processes behind Nexus thinking is found in the paragraph below: ‘While 
global demand and supply assessments predict significant shortfalls in water and food in the future, 
this should not mask the conviction of Bonn 2011 that universal access to minimum standards of 
water, energy and food can be achieved and sustained within planetary boundaries provided there is 
political commitment and an appropriate enabling environment’ (BONN conference 2011 p.2). 
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might be policed’ we should be asking ‘why the line will always tend to be crossed wherever 

it is placed’ (Drummond and Marsden 1999, p.13). Regardless of this, there is no question 

that any increase in food production will need to be done in a sustainable way to ensure its 

long-term viability.  

A shrinking resource base decreases humanity’s resilience to future shocks and pressures, 

especially in food production systems which are clearly reliant on natural resources. This is 

also especially evident among poor livelihoods which are heavily influenced by food production 

disruptions. Rapid rises in urbanisation occurred during the period in which Malthus operated 

and 200 years later this pattern is repeating. 

The current rapid rise in urbanisation has shifted the majority of food consumption from a rural 

setting to an urban one. This unprecedented growth of the urban population has also altered 

the food production system and the subsequent state response to ensure food security for its 

citizens. In 2030 the estimated global urban population will be 5.1 billion, a growth from 2.8 

billion at the start of the century (UNFPA 2007, United Nations 2018). In contrast the rural 

population in 2030 will remain largely static (UNFPA 2007, United Nations 2018). Food 

productions systems are still inherently rural and agricultural issues must be addressed within 

this rural context. The changes in population demographics adds a layer of complexity to the 

issues around food sustainability creating another institutional layer to traverse as well as an 

increasingly dominant stakeholder, the urban consumer.  

The migration to cities from rural areas is characterised by large movements of predominantly 

poor people. As Piel states, ‘The world’s poor once huddled largely in rural areas. In the 

modern world they have gravitated to the cities.’ (1997, p.58). While the issues surrounding 

those in extreme poverty are complex, the focus on poverty reduction has predominantly 

focused on the rural poor (Battersby 2017). This is due to the historically increased proportion 

of poor people in rural areas in comparison to urban areas (Battersby 2017). This focus on the 

rural poor has been criticised as ignoring the urban poor (Battersby 2017). Critics state that 

the current measures of poverty ignore the higher cost of living in urban areas than rural areas 
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and neglect the poverty found in urban areas (Battersby 2017, Satterthwaite 2015). This leads 

to a situation in which the dietary and nutrition challenges of urban food security are 

exacerbated (Battersby 2017, Satterthwaite 2015). Modern food production systems need to 

address the sustainability challenges of predominantly rural food producers and increasingly 

urban food consumers. 

The vulnerability of poor urban consumers to food price rises is significant, and estimates 

indicate that the urban poor may spend three quarters of their income on food (FAO 2018b). 

Sharp rises in food prices due to resource constraints or because of environmental changes 

can have a dramatic effect on these livelihoods and significantly affect their ability to be food 

secure (Freibauer et al. 2011). Global food price spikes often follow climate extremes, and this 

coupled with other constraints in water and energy identified in nexus thinking contribute 

towards global livelihood instability (Freibauer et al. 2011).  

The resource constraints identified by the ‘perfect storm’ scenario and nexus thinking lead to 

food insecurity as a resulting problem. Godfray et al. ( 2010) do not link this to the theory of 

sustainable livelihoods and the impact this has on increased vulnerability. It is this loss of 

resilience as the narrow margins in which livelihoods operate are squeezed by the 

unavailability of resources that is missing in the global debate about food production systems. 

The loss of resilience for many households directly impacts on their ability to stay above the 

poverty line and remain food secure. This disconnect between the meta narrative and 

discussions surrounding global food production systems and the lived realities of smallholder 

practitioners is an important question that needs to be addressed if the dangers of the ‘perfect 

storm’ scenario is to be avoided. Using the aquaculture industry in Uganda as a case study 

provides the opportunity to ask how this research reflects upon and advances the concept of 

the ‘perfect storm’ and will therefore be the basis of RQ3. 
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2.1.3 The potential for African yield increases 

While arguments exist as to the correct approach to the ‘perfect storm’ scenario (Tomlinson 

2013), there is no disputing the growing pressures on food production systems that will either 

necessitate a revolution in production (Godfray et al. 2010, Freibauer et al. 2011) or a 

restructuring of the current food production system (Willett et al. 2019). Either approach 

requires a step change in the food production system in the next decades. This pressure of 

the ‘perfect storm’ scenario whereby climate change, growing human population and 

unsustainable consumption patterns converge to drain resources, imposes the need for a 

revolution in food production (Godfray et al. 2010). As discussed in the opening chapter, the 

‘perfect storm’ scenario estimates that food production will need to increase by 70 to 100% to 

feed the 9.8 billion people on the planet in 2050 (Godfray et al. 2010, UN DESA 2017). The 

‘perfect storm’, the Malthusian model and the ‘food in the Anthropocene’ report share this 

consensus that yields need to increase to feed a rising population. 

Critics argue that the ‘perfect storm’ scenario focuses almost exclusively on yield gains and 

ignores the problems inherent in an unsustainable food production system (Tomlinson 2013). 

Agrifood producers are increasingly making production decisions within a finite and shrinking 

resource base (FAO 2016a). For future food production to be sustainable, these businesses 

need to use natural resources within their environmental, economic and social boundaries. 

Alongside this challenge, there are also concerns about the type of food being produced. The 

‘food in the Anthropocene’ report reviewed the global food production system and then 

modelled the average human diet needed to meet some of these demands. This planetary 

‘diet’ requires drastic changes in global eating and consequently great changes in food 

production systems (Willett et al. 2019). This report highlights the need to produce sustainable 

food that will also provide healthy and nutritious diets. Agreeing on how to achieve these 

changes in food production systems is incredibly complex as it requires balancing these often 

apparently contradictory objectives.  
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These objectives can be summarised into three interrelated viewpoints (Garnett 2013). First, 

changes in food production systems can be seen from a production challenge, in which the 

amount of food produced per unit is made more efficient. This is the thrust of the initial ‘perfect 

storm’ scenario and has Malthusian overtones. Secondly, it can be seen as a socio-economic 

challenge in which the governance of the current food production system is changed to ensure 

a more equitable distribution of resources. This is often embedded within poverty reduction 

and increased food security policy objectives and is certainly present within Ugandan 

agriculture policy objectives. Thirdly as a consumption challenge, in which dietary drivers and 

waste practices are changed (Garnett 2013). These differences in the framing of the initial 

problem can lead to disagreements and discord amongst different stakeholders (Garnett 

2013). To combat the ‘perfect storm’ scenario, a change in production, a change in 

consumption, an increase in yields or some combination of these three strategies is 

necessary.  

While the specific changes that need to be made are contested, this thesis is focused on how 

a case study of a small subset with broadly generalisable commonalities can be scaled to 

reflect the changes that will affect the 500 million smallholders around the world (FAO 2017). 

Regardless of the suggested changes it is likely that yield increases on existing productive 

land are needed to fulfil future food production demands. The law of diminishing returns 

suggests that the biggest and easiest improvements can be achieved in those areas where 

little yield improvement have been actualised. This would mean a focus on Africa where land 

and labour productivity are the lowest in the world and have not changed much since the 

1960s (Tittonell and Giller 2013). During this same time period, yield increases in Asia have 

occurred and are attributed to the uptake of higher yielding varieties, the use of inputs such 

as fertilisers and changing agricultural practices i.e. uptake of irrigation and policy 

interventions that lowered the cost of production (AERC 2015). 

The factors that contribute towards SSA having the lowest land and labour productivity are 

many, varied and complex (Tittonell and Giller 2013). There are some key differences that 
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operate across the agricultural landscape and influence the importance and future direction of 

this industry. For instance, in SSA, food networks are typically much shorter. The huge number 

of small-scale subsistence farmers in SSA mean that people are closely connected to their 

food supply and over 60% of the population in SSA depend directly on agriculture for their 

livelihoods (Mclntyre et al. 2009a). This activity is increasingly undertaken by women, and their 

labour produces up to 80% of basic foodstuffs for both sale and household consumption (FAO 

2009). This high rate of small-scale agriculture is set against the backdrop of high levels of 

food insecurity and poverty. It is estimated that in 2014 almost a quarter of people in SSA were 

malnourished (FAO 2014b). The challenges for food sustainability in SSA are very different 

from those in developed nations, where the focus is increasingly on access to healthy and 

nutritious diets (Lawrence et al. 2010, Petti et al. 2017). 

These are some of the challenges food production industries operating in SSA need to 

contend with. The methods employed in any potential increases in yields, and whether it is 

done in a sustainable manner is of utmost importance. A simplification would be to suggest 

that yield increases could either be achieved through traditional agricultural intensification or 

through agro-ecological methods. This is perhaps the two ends of an ideological and 

methodological spectrum. Indeed, much of the criticism of the ‘perfect storm’ scenario is the 

suggested method by which yields are increased (Tomlinson 2013, Pretty 2002). The ‘perfect 

storm’ scenario posits that food production systems are under increasing threat and will need 

drastic changes to adapt to this new reality. The inference is that huge production yields are 

needed to meet future demand and agriculture will not be able to operate in a ‘business as 

usual’ scenario. Other researchers argue this is a flawed assumption that uses an outdated 

productionist mentality that is too simplistic to capture the nuances and complexities of the 

modern food production system (Tomlinson 2013, Lawrence et al. 2010, Lang and Barling 

2012, Pretty et al. 2003). 

While the specifics of how food systems will adapt and change to meet the challenges of the 

next decades are still to be determined, SSA is a critical region in the ability of food production 
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systems to become more resilient. As large areas of agricultural land in SSA produce much 

lower yields per hectare than developed nations, much of the projected increase in food 

production will need to take place in these areas in order to cope with the increased future 

demands (Motes 2010). The growing awareness of the importance of African agriculture has 

occurred alongside a radical rethinking of perceptions surrounding the continent. The 

Economist magazine (2000) made headlines with its issue entitled the ‘Hopeless Continent’ 

reflecting the widely held views surrounding Africa and perfectly illustrated the prevailing 

narrative of ‘afro-pessimism’. A decade later the same magazine released an issue entitled 

‘Africa Rising’ (2011) and this term subsequently gained traction with policy makers and 

development agencies.  

While debate continues around afro-pessimism, modern communication methods have lifted 

this previously niche academic subject to a much wider audience from all backgrounds 

(Sexton 2016). The growth of ‘afro-positivism’ as a reaction to ‘afro-pessimism’ has attempted 

to counter some of the negative viewpoints of this discourse. Many fierce defenders of ‘afro-

positivism’, often diaspora members or citizens of African countries are for the first time able 

to reach a wider audience through social platforms (Hofmeyr 2013). The discussion around 

this issue is certainly emotive and complex and has moved far beyond the ‘Africa Rising’ 

narrative (Hofmeyr 2013). The alleged negative comments from President Trump regarding 

African nations in 2018 (Wintour et al. 2018) and the subsequent reaction from African nations 

and others illustrates the depth of feeling regarding perceptions of Africa. 

Regardless of the political and societal attitudes to African agriculture, the urgency of changes 

needed within the aquaculture sector remain. Perhaps unsurprisingly the low yields discussed 

above can also be found within the aquaculture industry in SSA. The industry has been typified 

by low productivity, with low inputs and low yields (Rutaisire et al. 2010). Recently there has 

been an emergence of increasingly profitable and productive aquaculture enterprises across 

the continent with a new style of fish farmers that are achieving large yield improvements 

(Brummett et al. 2008, Satia 2015). The debate about which type of aquaculture should be 
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promoted once again falls between two opposing viewpoints9. Some advocate increasing 

yields using low cost and locally available technologies and inputs (Pretty et al. 2003, 

Vanlauwe et al. 2014), while other researchers argue that aquaculture intensification is needed 

in order to increase the profitability and viability of farming enterprises (Brummett et al. 2008, 

Satia 2015).  

The key point here is that while debate continues about whether a change in production or 

consumption methods, an increase in yields or some combination of these three strategies is 

necessary (Garnett 2013) and while decisions on suitable production methods need to be 

made (Brummett et al. 2008, Satia 2015, Pretty et al. 2003, Vanlauwe et al. 2014), these 

changes can only be realised at the smallholder or micro-level. Therefore, understanding how 

the pressures of the ‘perfect storm’ scenario affect and interact with these smallholders 

becomes even more critical. The ‘perfect storm’ and the smallholders at the centre of this 

scenario are all heavily influenced by policy decisions premised on an understanding of 

sustainability. Indeed it can be argued that the conditions creating the possibility of the ‘perfect 

storm’ scenario are directly related to living beyond a sustainability paradigm. It is critical 

therefore to examine this concept to fully understand how the policies and pressures 

influencing the ‘perfect storm’ scenario are directing the trajectory of food production systems. 

This next section will therefore discuss the origin, evolution and subsequent widespread 

acceptance of the sustainability concept. This will position the ‘perfect storm’ argument within 

the sustainability agenda and frame this research within its wider setting. 

2.2 Sustainability a clash of priorities 

Sustainability as a defined concept has become embedded into public discourse over the last 

30 years. Sustainability has emerged out of the discussion around apparently conflicting ideals 

shaping development towards the end of the last century. This ideological struggle can be 

exemplified through the 1974 annual meeting of the World Council of Churches, a worldwide 

 
9 See section ‘3.3 Increasing fish yields in aquaculture’ on page 100. 
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inter-church organisation (World Council of Churches 1974). The discourse at this conference 

sought to somehow bring together what appeared to be two mutually opposing sets of ideas. 

The clergymen in many developing countries were concerned with the rampant poverty in their 

countries, the need for future development and a more equitable distribution of resources. 

Those in developed countries were concerned that unfettered development was leading to 

environmental degradation on a global scale. A concept that emerged out of this Council was 

that of a sustainable society, which brought together environmental concerns with the need 

for equitable economic development to put an end to poverty (World Council of Churches 

1974, Dresner 2008).  

This council marked the first time that the concept of sustainability in its modern form was first 

used (Dresner 2012). This combination of continued economic development alongside 

environmental concerns is still a powerful and relevant concept that continues to shape policy 

direction. The council continued to push this new concept of sustainability and was an early 

lobbyist and voice in the international discussion on climate change, long before the 

establishment in 1992 of the United Nations Framework Convention on Climate Change 

(Kidwell et al. 2018). This apparent dichotomy of either poverty reduction achieved through 

economic development or environmental protection, continues to shape contemporary 

development discussions in developing countries. It is particularly pertinent among developing 

nations, where poverty is a pressing concern, as demonstrated in discussions of aquaculture 

development in Uganda10. 

The World Council of Churches built on the idea that economic development and population 

growth are predicated on a limited set of available resources (World Council of Churches 

1974). This key concept, there being a limit to growth or development, emerged out of a report 

commissioned by the Club of Rome (Meadows D.H. et al. 1972). This report used a computer 

model to examine five major trends: growth in population, food production, industrialisation, 

pollution, and the consumption of non-renewable natural resources (Meadows D.H. et al. 

 
10 See section ‘3.2.3 Farming for fish - Uganda’ on page 98. 
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1972). Critically, it highlighted that growth focused exclusively on economic development 

would eventually reach a natural planetary limit. 

All these ideas and discussions eventually coalesced into arguably the key moment for 

sustainability, the Brundtland report (1987). The Brundtland report of 1987 was able to present 

to the world a definition of sustainable development that has been universally adopted, 

namely: ‘development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs’ (WCED 1987, p.41).  

This definition of development sets the benchmark by which the problems raised by the 

‘perfect storm’ must be measured. It provides insight into the challenges faced by the 

agricultural livelihoods that will meet these pressures. It also brings together the concerns 

raised by the World Council of Churches, the need to address current development challenges 

such as food insecurity and poverty, i.e. ‘the needs of the present’ and the consequences of 

environmental destruction and damage, i.e. ‘ability of future generations to meet their own 

needs’. The next section will begin to examine the various elements of sustainability that need 

to be addressed to holistically evaluate livelihoods in their entirety. 

2.2.1 Sustainability concept gaining traction  

These early discussions of sustainability built upon concepts found in economics, that the 

scarcity or abundance of three factors is the driver of economic growth and development 

(Purvis and Grainger 2004, Mori and Christodoulou 2012, Elkington 1997). These are often 

called by different names but here are categorised as ‘economic’ (physical) ‘human’ and 

‘environmental’ (natural). This concept was further developed by John Elkington (1997) to 

enable business to assess their business practices, and he created the term, the triple bottom 

line. This triple bottom line approach was widely adopted by development agencies and 

industry as a means to understand and encourage sustainable practices (Wilson 2015, 

Hussain et al. 2018). These three ‘pillars’ are still regularly used to explain or describe the 

different factors that are integral components of sustainability (Figure 2.2). The area in which 
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these three traditional pillars interact has led to the emergence of different ideologies and 

these relationships can be visualised diagrammatically (Figure 2.2). 

 

Figure 2.2 Adapted model of the traditional pillars of development (Bell and Morse, 2008). 

The popularity of the triple bottom line in the business sector is due in part to the way that it 

operationalised sustainability and gave businesses a practical tool to ‘measure’ sustainability 

(Seuring and Muller 2008). With increasing public concern and scrutiny, business practices 

are expected to be sustainable and the triple bottom line approach is a mechanism by which 

these concerns could be addressed. Environmental considerations are one of the top 

strategies that large organisations are using to enhance their image, reduce costs and 

critically, create a competitive advantage (Wilson 2015). This competitive advantage 

experienced by these organisations has raised the prominence of the triple bottom line in the 

business sector and ensured it is the principal mechanism through which sustainability is 

understood (Wilson 2015). This financial aspect is particularly important in any discussion of 

economic development and the ensuing discussion on sustainability.  
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The adoption of the triple bottom line approach across industry and its initial proliferation as a 

concept in economics led to the increased usage of the term ‘capital’ in its many forms within 

development circles. This no doubt has contributed to the increased theorisation of capital, 

most notably perhaps Putnam’s (1993) work in Italy on social capital. Social capital emerged 

out of a narrow understanding of the effect that social relationships had on economic 

development (Djuric and Filipovic 2015). Putnam (1995) defined this capital as ‘the features 

of social life – networks, norms and trust – that enable participants to act together more 

effectively to pursue shared objectives’ (p.664-665). This conventional form of social capital is 

often referred to as ‘bridging and bonding’ as it categorises the two actions inherent in forming 

social relationships. This concept has been expanded to include a new dimension, ‘linking’, 

which is the ability and effort taken to maintain relationships (Schuller 2007, Ellison et al. 

2007).  

The importance of social capital for this research is that is has successfully captured an 

important aspect of livelihoods. Social capital is relevant to this research as social relationships 

are an integral part of the day-to-day operation of agricultural livelihoods. Considering how 

these social relationships and in particular their role in knowledge transfer and exchange, 

influence the development of the aquaculture industry in Uganda is therefore an appropriate 

question to ask and forms the basis for RQ1.3 illustrating another conceptualisation of capital 

that is relevant to this research. 

In addition to this concept, other forms of capital have emerged, and human capital is also 

relevant to this research. Human capital embodies, the formal education of an individual but 

also includes the experience and practical education that are gained through informal 

knowledge channels (Davidsson and Honig 2003). The idea that the scarcity or abundance of 

an individual’s knowledge is a driver of economic growth and development is the basis of the 

theory of human capital (Schultz 1961, Davidsson and Honig 2003). The concept of human 

capital was explored by Becker (1962, 1964) to initial controversy as it was considered 

debasing to ascribe an economic value to people. After work by Mincer and Polachek (1974) 
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and others, it became an increasingly accepted concept. This concept has been integrated 

into economics and now stands alongside other forms of capital (Table 2.1).  

Table 2.1 Definitions of capital (adapted from Putnam 1993, Djuric and Filipovic 2015, Allison et al. 
2005). 

 

Critics argue that the ethereal and unquantifiable nature of many of these forms of capital is 

problematic. For instance, attempts by governments to increase social capital as a highly 

desirous societal trait has often met with failure (Falk and Kilpatrick 2000, He et al. 2016, 

Potter et al. 2003). Fukuyama (2000 cited in Stirrat 2005, p.28) states this is due to the strong 

influence that religion, culture, history and tradition exert on social capital. Managing the 

interaction between these complex and powerful forces is incredibly difficult and is perhaps 

why state interventions have met with failure.  

Regardless of these criticisms, an understanding of the varying forms of capital is useful to 

give a holistic overview of livelihoods. The definition of human capital in Table 2.1 is 

particularly relevant to RQ1.3 as knowledge, skills and ability are an important part of the 

necessary framework for successful agricultural livelihoods adoption and implementation. 

Social capital as a concept shifts the focus of analysis from the behaviour of individual agents 

to the pattern of relations between agents, social units and institutions. This offers a link 

Natural/ 

Environmental 

Capital 

The natural resources stocks (soil, water, air, genetic resources etc.) 

and environmental services (hydrological cycle, pollution sinks etc.) 

from which resource flows and services useful for livelihoods are 

derived. 

Economic/ 

Physical Capital 

The capital base (i.e. cash, credit/debit, savings, and other economic 

assets) which are essential for the pursuit of any livelihood strategy. 

Human Capital The skills, knowledge, ability to labour and good health and physical 

capability important for the successful pursuit of different livelihoods 

strategy. 

Intellect, talents, experience, knowledge, competencies, skills and 

social characteristics all with the purpose of creating something. 

Social Capital The social resources (networks, social claims, social relations, 

affiliations, associations) upon which people draw when pursuing 

different livelihood strategies requiring coordinated actions. 
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between the micro, meso and macro levels of analysis (Schuller 2007). This thesis is 

examining the relationships between the lived reality of aquaculture livelihoods and the 

concept of the ‘perfect storm’. Only by acknowledging the important role that social capital has 

can these relationships be properly comprehended. Understanding these concepts of capital 

also emphasises how this research is multi-disciplinary as it encompasses many research 

areas beyond either a dichotomous understanding of the human and natural environments. 

2.2.2 Sustainability a contestable concept 

While sustainability has been adopted widely across all sectors of research, industry and 

society it does have several significant weaknesses that need to be addressed. It is perhaps 

the familiarity and widespread adoption of the term sustainability that has led this to be 

sustainability’s principal criticism. As one critic states, sustainability is ‘like motherhood and 

God it is difficult not to approve of it’ (Redclift, 1992:1 cited in Drummond and Marsden 1999). 

This has led to a plethora of definitions and interpretations which can make sustainability a 

malleable term (Mori and Christodoulou 2012). This is supported by the myriad of sustainability 

definitions found in the research literature (Dresner 2008, Ben-Eli 2018, Missimer et al. 2017). 

It is perhaps this malleability due in part to its ideological nature that has contributed to its 

widespread adoption. Similar to concepts like ‘justice’ or ‘truth’, sustainability is a contestable 

concept (Gallie 1956). Contestable concepts give fluidity to the nature of terms and therefore 

agreed definitions become difficult. Sustainability, therefore, will mean different things 

depending on its interpretation, audience and context.  

While definitions and attempts to classify sustainability continue within the research literature, 

the definition that is most widely used comes from the Brundtland report (WCED 1987). One 

of the critical points made in the Brundtland report, was that it emphasised the need to protect 

and enhance the environment, in order that future generations are not disadvantaged (Bell 

and Morse 2003). It is perhaps these long-term qualities that have made this definition so 

widely accepted and embraced. Much of the discussion surrounding the definition of 

sustainability involves researchers interpreting sustainability within their research focus. As 
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Heinen (1994) states: ‘Sustainability must be made operational in each specific context (e.g. 

forestry, agriculture), at scales relevant for its achievement, and appropriate methods must be 

designed for its long-term measurement’ (cited in Bell and Morse 2008, p.21).  

The dominance of sustainability in modern development is evident in the naming of the 

development goals set by the UN, the SDGs, which superseded the Millennium Development 

Goals focused on poverty. Adopting the three pillars approach to sustainability, the UN created 

the SDGs to be economically, socially and environmentally sustainable (United Nations 2013). 

This comprehensive approach that considers all aspects of sustainability, also adds to the 

complexity and difficulty in studying sustainable development, as it becomes multi-disciplinary 

(Dresner 2008). This is also one of its strengths as it provides a holistic perspective that can 

provide nuanced solutions to complex problems. Disciplines are often intrinsically connected, 

and a complete understanding of sustainability is able to consider each factor. 

The importance of sustainability is underlined by Schultz et al. (2013) who explore the concept 

of planetary boundaries as a development framework. Mainstream understanding of 

sustainability is inherently anthropocentric, but the interconnectedness of species on the 

planet serves to partially nullify sustainability’s anthropocentric nature (Christen and Schmidt 

2012, Valenti et al. 2018). Others would argue that sustainable development is essential for 

the long-term survival of the human race and whilst sustainability can lead to the betterment 

of humanity, this is not the ultimate reason to adopt it (Hopwood 2005). Schultz et al.’s (2013) 

framing of sustainable development within planetary boundaries is able to bring together the 

anthropogenic nature of sustainability with the poverty reduction concerns of the World Council 

of Churches and frame this within the natural resource limits of the planet. They argue that a 

‘safe operating space for the human enterprise on Earth offers ample room for growth and 

human wellbeing, while providing fundamental biophysical boundaries that need to be 

respected in order to avoid dangerous and costly environmental impacts’ (Schultz et al, 2013, 

p2).  
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These planetary boundaries are subdivided into nine categories that include climate change, 

biodiversity loss and freshwater use (Figure 2.3). Human wellbeing can only occur within the 

boundaries of global sustainability, so sustainability must remain at the forefront of the global 

development agenda. This model exemplifies the continuing importance of understanding 

development within the widest context in which it occurs, the planet (Schultz et al, 2013). 

 

Figure 2.3 The nine categories that shape planetary boundaries and their respective condition 

(Schultz et al, 2013). 

These planetary boundaries are critical factors that dictate the ability of food production 

systems to meet future pressures and challenges. The usefulness of sustainability as a 

concept lies in its ability to provide a concise point at which the pressures on the food 

production system that form the core of the ‘perfect storm’ scenario can be understood. 

Sustainability provides a common point of focus when discussing the issues and challenges 

facing agricultural production, but agreements on how to measure this sustainability provide 

the greatest of challenges. In order to critically evaluate the sustainability of agriculture 
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systems, appropriate measures and indicators need to be understood. With the widespread 

adoption of sustainability at all levels of society, a multitude of tools and methods to critically 

assess and measure sustainability progress have been developed. 

2.2.3 Sustainability measuring the immeasurable  

The ‘perfect storm’ scenario posits that current agriculture practices are unsustainable, and 

so a thorough understanding of the measures and indices used to assess sustainability is 

needed. Sustainability indices can be quantitative, qualitative or a mixture of both. This section 

will outline their merits and demerits and explain how a focus on quantitative measures has 

contributed towards the neglect of agricultural processes and factors and which are also key 

aspects of sustainability and a focus of RQ1. Qualitative and quantitative measures of 

sustainability are designed primarily to report on the wider patterns of sustainability at 

population level and are not primarily designed to capture the lived reality of individual 

agriculture producers. This is creating a scenario where the impact of sustainability on 

individuals is difficult to ascertain, at a time where the collective effect on these individuals is 

cause for concern. 

With some of the issues discussed above, measuring sustainability has proved problematic 

and challenging with researchers describing it as an attempt to ‘measure the immeasurable’ 

(Böhringer and Jochem 2006). Attempts to measure sustainable development have generated 

a large body of research and a plethora of sustainability indicators (Orenstein and Shach-

Pinsley 2017, Valenti et al. 2018, Bell and Morse 2008, Böhringer and Jochem 2006, Ben-Eli 

2018). One challenge when attempting to measure sustainability is to identify which ideals 

should be pursued as these can be difficult to agree upon by stakeholders, and often the ‘ills’ 

to be avoided are much easier to identify (Lindbolm 1990 cited Aiking and Boer 2004 p.360).  

Even when researchers use the triple bottom line approach with economic, environmental and 

social factors, researchers will use very different indices to measure sustainability progress 

(Hussain et al. 2018, Wilson 2015). A brief discussion on the merits and demerits of 
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sustainability measures will begin to frame the methodological tools required to fulfil the aim 

of this research, to assess the contribution of aquaculture to sustainable livelihoods in Uganda 

and to develop a case study through which the future pressures on the global food production 

system can be understood and alleviated. Quantitative indices are typified by biological 

indicators, which have been widely used by biologists to measure ecosystem health for many 

years, and so their adoption was an almost inevitable and natural step in the operationalisation 

of sustainability (Bell and Morse 2008).  

One well known quantitative sustainable development index that exemplifies the strength and 

weakness of quantitative measures is the Kuznets curve. This was one of the first well-known 

attempts at quantifying sustainability and is still in widespread use (Hao et al. 2018, Rudra and 

Chattopadhyay 2018). Simon Kuznets (1901-1985), was a Noble Prize winning economist 

who postulated that there was a relationship between income equality and national income 

(Kittredge and Kuznets 1931). After Kuznets’ death, this relationship was applied to 

environmental degradation and income (Grossman and Krueger 1991). As a country 

industrialised or ‘developed’, environmental degradation would increase until sufficient wealth 

was created, at which point this degradation would decrease (Grossman and Krueger 1991). 

For sustainability, this would mean that ‘things would initially get worse but only for a while’ 

(Bell and Morse 2008, p.18). 

There are a number of criticisms aimed at the Kuznets curve, chief of which is that it 

detrimentally simplifies complex interrelated factors (Rao 2000). Whilst some environmental 

pollutants such as SO2
11 have been shown to decrease while economic growth increases, the 

relationship between economic growth and other pollutants that are indicators of 

environmental quality is not empirically significant (Rao 2000). Indeed many question whether 

economic growth automatically reaches a point at which environmental degradation slows or 

 
11 Sulphur Dioxide. 
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halts (Rao 2000, Bell and Morse 2008, Stern 2017). The Kuznets curve exemplifies the 

questions that exist concerning the validity and appropriateness of purely quantitative indices.  

The strength of quantitative measures are that sustainability initiatives and policies can be 

easily benchmarked, assessed and subsequently changed. Conversely these strengths are 

the weakness of qualitative indices, as any benchmarking or scaling using qualitative 

measures is problematic. Some of the drawbacks of measuring sustainability using this means 

are that it tends to create projects that are unwieldy and difficult to implement due to the size, 

scope and the vast number of indicators (Scerri and James 2010). At the community level 

adopting qualitative indices can open up avenues of communication between stakeholders 

that may have previously been shut out of this process (Scerri and James 2010). This aspect 

of qualitative sustainability indices makes them particularly appropriate when examining 

livelihoods at the ground level, a key component of this thesis. A combination approach that 

uses both types of indices is perhaps the most robust when attempting to measure 

sustainability, although these remain atypical. Modern approaches instead often favour 

quantitative measures, in part due to the strengths outlined above.  

Approaches that attempt to capture sustainability in its entirety either amalgamate indices 

producing an overall value for sustainable development or attempt to address a specific issue 

by combining related indices (Purvis and Grainger 2004). This last approach tends to have 

one of the core pillars as their focus: economic, environmental or human. Examples of 

environmentally focused indices include ‘Ecological Footprint’ and ‘Maximum Sustainable 

Yield’ (Worm et al. 2009, Wackemagel and Rees 1997). Economically favoured indices of 

sustainability include: the ‘Green GDP’, the ‘Index of Sustainable Economic Welfare’ and ‘Z 

value’ (Boyd 2007, Mori and Christodoulou 2012, Menegaki and Tugcu 2016). Human 

orientated indices of development include the notable ‘Human Development Index’ and the 

‘Gini coefficient’ (Rudra and Chattopadhyay 2018, Brummett et al. 2008). Indices that attempt 

to combine the three pillars and address the triple bottom line, include the ‘Well-being Index’ 

and the ‘Dashboard of Sustainability’ (Mori and Christodoulou 2012, Sardain et al. 2016). 
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It is because of the philosophical conflicts mentioned in the section above, the difficulty in 

measuring the progress of sustainability as well as how to implement sustainability, that 

sustainable development is controversial. Stakeholders will emphasise different aspects and 

factors of sustainable development depending on their own interests (Bell and Morse 2003, 

Sardain et al. 2016). Setting aside which of the classic pillars of sustainability is given most 

prominence, even attempting to measure one of the pillars results in much discussion and 

variation. Attempting to combine these metrics and measure sustainability in an effective and 

holistic manner seems nigh on impossible. With disagreements on how sustainable 

development is actualised and measured, as well as the differences in the philosophy of 

sustainability this term runs the danger of being ineffective. This is not to say that it is not worth 

striving for, as incremental change is possible. As Archbishop Desmond Tutu explains: ‘Do 

your little bit of good where you are; it’s those little bits of good put together that overwhelm 

the world’ (Gunawardena-Vaughn 2015). 

It is clear that the concept of sustainability dominates discussion across all levels of 

development. This is heavily influencing livelihoods, especially in developing economies. This 

concept is valuable when viewing the factors affecting the ‘perfect storm’ scenario as it 

highlights the consequences of living beyond sustainability. Much of the pressures of the 

‘perfect storm’ are as a direct result of unsustainable agricultural practices that impact the 

production of food. This scenario is a useful tool that predicts future pressures and demands 

on the food production system, while the sustainability concept questions the viability of the 

methods utilised in the current food production system. Debating whether current agricultural 

practices are sustainable is an important point to consider and is best understood when 

considering the lived realities of agricultural producers, which this next section will address. 

2.3 Theorising sustainable livelihoods 

The livelihood development model that typifies the dominance of the sustainability concept is 

the SLA, which will be discussed in this section. In order to fully understand livelihoods a 
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thorough understanding of the activities and assets of the community or individual is necessary 

(Helmore and Singh 2001). This includes the household capitals (Table 2.1) necessary to 

operationalise the SLA (UNDP 2017). Only then can an assessment of the sustainability and 

productivity of these livelihoods be made (Helmore and Singh 2001). Sustainable livelihoods 

theory broadened the development approach from one primarily based on economic activities, 

to one focused on the multiple assets that encompass livelihoods (Lisocka-Jaegermann 

2015). This is particularly important in economies where the untaxed informal market 

dominates (Devereux 2001). This is because these livelihoods often have multiple asset 

streams and a thorough understanding of these streams and the decision-making processes 

involved is needed to fully grasp the sustainability of these households (Devereux 2001). 

The nature of the informal market means that assessing its financial contribution to a country’s 

economy is particularly challenging. Attempts have been made to do so, using a range of tools 

and estimates. The International Labour Organisation (ILO) put the GDP contribution from the 

informal market in developed countries at 17%, and 40% in developing countries (Webb et al. 

2009). The contribution of the informal market is likely to be significantly higher than this when 

assessing households engaged in small-scale agriculture (ILO - Department of Statistics 

2012). This is due in part to the way in which data on the informal market is collected by the 

ILO. They collect data on the ‘number of persons who in their main (or only) job were employed 

in a non-agricultural informal sector unit (employment in the informal sector)’ (ILO - 

Department of Statistics 2012, p.3).  

The key point here is that attempts to measure the informal market exclude those in 

agriculture, forestry or fisheries, a key livelihood in developing economies. The ILO estimates 

that 69.4% of the Ugandan population is in informal employment12 (ILO - Department of 

Statistics 2012), but with the exclusion of those in agriculture, forestry or fisheries, the figure 

is likely to be much lower. The unemployment rate for Uganda is 3.2% (ILO - Department of 

Statistics 2012), indicating a very economically active population regardless of whether that 

 
12 This is the most update figures from the ILO at the time of printing (November 2019). 
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employment is found within the formal or the informal market. Another criticism of the ILO 

measure of formal and informal employment, is that it considers only the primary occupation 

as relevant, relegating diverse livelihoods to a paradigm where a single revenue stream is a 

normative experience.  

Sustainable livelihoods theory can recognise the complexities of the everyday lived 

experiences of the rural poor, and which are typically comprised of multiple revenue streams 

(Tao and Wall 2009). Classifying employment based solely on one income stream negates 

the local realities in which the respondents find themselves and simultaneously simplifies and 

distorts the results of any data analysis. Clearly assessing agricultural livelihoods in 

developing countries purely on their formal contribution to the economy is inaccurate. The SLA 

is one model that is able to capture some of these complexities and accurately portray the 

lived realities of livelihoods. The SLA is an analytical framework and model which explicitly 

details livelihood aspects. 

The SLA is a well-documented and widely used theoretical framework within development. 

SLA emerged in the early 1990s principally from the work of Chambers and Conway at the 

Institute of Development Studies (IDS) in Sussex, Great Britain (Lisocka-Jaegermann 2015). 

Developed and expanded upon by key writers such as Scoones (1998), it gained increased 

prominence when it was adopted by the Department for International Development (DFID) in 

Great Britain as their framework for development at the turn of the century (Lisocka-

Jaegermann 2015). The DFID definition of SLA13 is one which,  

comprises the capabilities, assets and activities required for a means of living. A 

livelihood is sustainable when it can cope with and recover from stresses and shocks 

and maintain or enhance its capabilities and assets both now and in the future, while 

not undermining the natural resource base (DFID 2008, p.1). 

 
13 Also sometimes referred to as a Sustainable Livelihoods Framework. 
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SLA is a people-centred approach that seeks to move beyond a singular focus on job creation 

as a means to create economic growth and instead focuses holistically on the benefits of 

pursuing diverse livelihood activities (Tao and Wall 2009). This person centred approach is 

seen as a key strength of SLA as it recognises that many livelihoods in developing countries 

are reliant on multiple economic activities (Tao and Wall 2009). Its flexibility has allowed it to 

be used across the spectrum in multiple countries and in varying economic, social and political 

settings. It is used widely in agriculture but it has also been used within such differing industries 

as mining (Lu and Lora-Wainwright 2014), tourism (Tao and Wall 2009), forestry (Wunder et 

al. 2014) and fishing (Novak Colwell et al. 2017). Its use as a tool across multiple industries 

demonstrates its suitability as a framework to comprehend the Ugandan aquaculture industry. 

SLA is able to account for the multiplicity of factors, environmental, social and economic that 

characterise life in developing countries (Tao and Wall 2009). SLA recognises that contextual 

factors such as institutional processes and local politics shape the development opportunities 

of people (Lu and Lora-Wainwright 2014) (Figure 2.4). A diagrammatic representation of SLA 

puts the institution and organisation at the centre and reflects the focus on institutions that 

were present at the beginning of SLA thinking and development (Carney 2002). This is an 

important point when considering the aquaculture industry in Uganda, which is being 

developed as part of a national policy to reduce food insecurity and poverty. An approach that 

is able to capture the importance of transforming structures and processes on livelihood 

sustainability is critical. 
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Figure 2.4 The sustainable livelihoods framework adapted by DFID (1999, p.2). 

2.3.1 Criticisms of the SLA 

The SLA model is a comprehensive tool that captures the complexity of modern agricultural 

livelihoods. It does however have two key weaknesses that impact its ability to adequately 

address the current, and more importantly, future pressures that livelihoods face. These are 

the level of influence on and access to macro forces that livelihoods are shaped by, and the 

increased level of vulnerability that the ‘perfect storm’ scenario creates for these livelihoods.  

There was early recognition that rights and power issues were not sufficiently prominent within 

SLA (Carney 2002). While SLA attempts to capture the multi-faceted and complex 

characteristics of livelihoods, it operates within institutional frameworks not equipped to 

adequately address this (Lisocka-Jaegermann 2015). Development agencies and institutional 

processes found within the government are typically organised along sectoral lines and the 

SLA requires a multi-sectoral understanding in order to be correctly and effectively 

implemented (Lisocka-Jaegermann 2015). In practice, macro-level policies fail to be 

contextualised within the micro-level setting of the livelihood. Attempts to address this have 

been made involving a reframing of the SLA to capture the influence that macro-level decisions 
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can have on the micro-level (Figure 2.5) (Carney 2003). This model (Figure 5) puts the 

household firmly at the centre of the SLA framework and captures the influence of macro-level 

policy on livelihoods. The feedback loop present in Figure 2.5 suggests that livelihoods direct 

policy formation at the macro-level and is perhaps unrealistic, a point picked up by Scoones 

in his later reflection of this theory (2015). The lived realities of many livelihoods is an inability 

to shape or influence the direction of policy due to lack of power (Lisocka-Jaegermann 2015, 

de Haan and Zoomers 2005).  

 

Figure 2.5 Alternative framework for the Sustainable Livelihood Approach (Carney 2002). 

The ‘perfect storm’ also raises another important consideration when viewing the SLA, the 

issue of vulnerability. The SLA model captures the effect of vulnerability on livelihoods and 
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Figure 2.4 understands this vulnerability context to be comprised of three factors: shocks, 

trends and seasonality. The ability of households to respond to shocks, trends and seasonality 

has been directly linked to their food security (Binns and Bateman 2017). Later models such 

as Figure 2.5 expand upon this and include a wider range of factors. These factors are 

presented as part of the feedback systems within the framework and presume that livelihoods 

can mitigate these effects. Indeed, for generations, many agricultural households within 

Uganda have relied on a trifecta of agricultural livelihoods, fishing, arable and pastoral 

farming14, as a means to cope with these vulnerabilities. With the extra pressures on food 

production systems envisioned in the ‘perfect storm’ scenario, this may well tip the balance of 

livelihood activities and create the conditions where many agricultural activities are 

unsustainable. One of the biggest contributors to this imbalance is the effect, current and 

future, of climate change as discussed in the ‘perfect storm’ scenario. It is the effect of the 

‘perfect storm’ on the fragility and increased vulnerability of livelihoods that is one of the 

important and unique contributions to theory that this thesis can make due to an absence of 

its discussion within academic literature. This therefore will be the basis for RQ3. 

2.4 Disagreeing on climate change thresholds  

In any discussion on the future of food production systems, there will inevitably be a discussion 

around the effects of climate change. While there are still those who dispute its validity as a 

human caused phenomena, the academic community has achieved near consensus that 

global warming is anthropogenic in nature (Cook et al. 2013). A comprehensive review of the 

nearly 12,000 articles pertaining to climate change (1991-2011) and expressing a view on 

whether there is an anthropogenic cause, saw 97.2% endorsing the anthropogenic global 

warming stance (Cook et al. 2013). Various international agreements have attempted to reach 

consensus on climate change targets, with the most significant to date being the Paris 

Agreement of 2015, commonly referred to as the ‘Paris Agreement’ (United Nations 2015a). 

 
14 See section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on page 85. 
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Notably, Uganda was an early adopter of the Paris Agreement and it was ratified into law in 

November 2016 (United Nations Treaty Collection 2018).  

Despite this, key governments have continued to cast doubt over the validity of anthropogenic 

climate change, with the United States of America contentiously withdrawing from key global 

climate change agreements designed to curtail Green House Gas (GHG) emissions (The 

White House 2017, Antadze 2018). This has perhaps contributed to the global shift, whereby 

many governments are toning down, or even reversing, climate change policies and the 

election of candidates who actively deny or are unconcerned with climate change mitigation 

and adaptation strategies (Worland 2018). Countries with a considerable contribution to 

anthropogenic global warming who have exhibited this shift towards these calamitous 

behaviours include Brazil15 and Australia (Atkins 2018, Jericho 2018). Regardless of the 

political climate in which global warming is taking place, the existing and increasing pressure 

on food production systems will continue.  

The Intergovernmental Panel on Climate Change (IPCC) is an independent body comprised 

of leading scientists formed to condense the current research literature on global warming and 

arrive at a consensus for dissemination for policymakers around the globe. The recent IPCC 

report on climate change argued that urgent action is needed to avoid serious changes to the 

global climatic system (IPCC 2018). Current estimates are that humans have caused 

approximately 1oC of global warming since pre-industrial levels (IPCC 2018). While these 

historic emissions will continue to cause changes in the global system in the decades to come, 

it is future GHG emissions that are of most concern. This is because the temperature threshold 

at which changes in the global climatic system pose significant risks to the planet will be 

reached and surpassed if GHG emissions are not radically reduced.  

This threshold is a 1.5 oC rise in global temperatures and is a target recommended by the 

IPCC. In order to keep below this threshold, future GHG emissions need to be substantially 

reduced (IPCC 2018). This threshold is also set out in the Paris Agreement as a goal that 

 
15 Jair Bolsonaro has since stated he will not withdraw from the Paris Agreement, despite his 
reservations with it (Faiola and Lopes 2018). 
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would ‘significantly reduce the risks and impacts of climate change’ (Bodansky 2016, IPCC 

2018). With only 0.5 oC leeway before the threshold is reached, the latest IPCC report calls for 

urgent action to be taken now (IPCC 2018). Modelling scenarios depict the possible 

temperature changes with different levels of Carbon Dioxide16 (CO2) emission reductions 

(Figure 2.6) (IPCC 2018). The current trajectory on GHG emissions predicts it is likely that this 

threshold will be exceeded. Even with faster reductions in CO2 emissions, the 1.5 oC threshold 

is likely to be exceeded (Figure 2.6) (IPCC 2018). Whether this is achievable in the current 

political climate is debatable, and with the United States of America administration removing 

themselves from the Paris Agreement, the political will to do so appears considerably 

weakened. This indicates that climate change effects are very likely to continue to be a key 

determining factor in agriculture in the next decades. 

 

Figure 2.6 Climate change models reflecting differences in anthropogenic emissions and subsequent 

changes in mean global temperatures (IPCC 2018). 

2.4.1 Strategies for dealing with climate change 

While climate change models point to different scenarios (Figure 2.6), a broad consensus has 

been achieved on the course of action needed to deal with climate change. Generally speaking 

 
16 This is the main contributor to the global warming scenario. 
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there are two key strategies to tackle climate change: mitigation and adaptation (Nyong et al. 

2007). Mitigation is concerned with reducing GHG emissions and shifting the global economy 

away from fossil fuels. Adaptation is concerned with developing strategies to resolve issues 

created by the changes in global climatic conditions due to climate change.  

Climate change mitigation strategies are concerned with reducing or reversing anthropogenic 

GHG emissions. To limit climate change and its effects substantial and sustained reductions 

in GHG are needed. Land based activities will have varying impacts on GHG emissions 

depending on land use. Afforestation and reforestation are two land usages that are able to 

sequester carbon and reduce the effect of GHG emissions (Zomer et al. 2008). Food 

production and consumption are the largest single human contributors to GHG emissions 

(Aiking and Boer 2004). Agriculture alone contributes 15% to 28% of the GHG emissions in 

developed countries (Garnett 2013) and livestock production is responsible for 12% of global 

anthropogenic GHG emissions (Havlik et al. 2014). Livestock production generates large 

volumes of GHG emissions from the enteric formation in ruminants, the decomposition of 

manure and the use of land for pasture or feed production (Herrero et al. 2013).  

It is no surprise then, that predicted transitions in global and regional land use feature 

prominently in the IPCC (2018) report. Scenarios that limit global warming to a 1.5oC rise 

predict that significant areas of land used currently for pasture and the production of animal 

feed will need to be switched to the production of biofuels and forestry (IPCC 2018). While 

land use practices have been evaluated for their contribution to GHG emissions, land used for 

aquaculture production has not received much attention. There has not been any significant 

research on the mitigation strategies or effects of the aquaculture industry. Aquaculture 

research has mostly focused on the effects of climate change adaptation. 

Climatic adaptive strategies can be observed in various settings around the world. Some of 

which focus specifically on the aquaculture industry. The unreliability of rainfall patterns 

increases the difficulty of aquaculture and the vulnerability of fish farmers, who need to know 

the correct time to stock their fish ponds to avoid either flooding or drought and subsequent 
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loss of fish stocks. Extreme weather events can also disrupt fish farming as they can cause 

pond bank breaching, damage to equipment and fish mortality. Some of these adaptive 

measures were observed in a study amongst small-scale aquaculture farmers in India coping 

with the effects of climate change (Dubey et al. 2017). This study is relevant as the method of 

aquaculture practice is very similar to the principal production method used in Uganda. During 

this study farmers expressed their awareness of the effects of climate change as they 

observed abnormal climatic variance.  

One of the principal problems reported by farmers was the surge in flooding through the 

increased activity of cyclones and the subsequent breaching of pond dykes (Dubey et al. 

2017). As a result, most farmers were repairing and strengthening their dyke walls to avoid 

future problems. This increased costs and required a range of integrated responses from 

farmers and the community to be most effective. The climatic conditions in Uganda, with pond 

culture on low-lying land and heavy seasonal rains, make this a potential problem for the 

aquaculture industry in this country, and therefore this study has interesting parallels with this 

research.  

The implemented adaptation strategies in India employed short-term coping mechanisms and 

in the long-term was ineffective (Dubey et al. 2017). The adoption of effective climate resilient 

aquaculture practices requires greater management and increased organisation amongst all 

levels of industry (Dubey et al. 2017). This practice of increasing resilience requires a range 

of inputs, factors and innovative solutions that go beyond simply purchasing of the right seed 

or feed. This links with Pretty’s (1991) summary of the reasons why agricultural revolutions of 

past centuries have been successful17. The dissemination and popularisation of key 

technologies and practices alongside the correct application of physical inputs within 

agriculture, are essential in achieving a step change in production systems. 

 
17 See section ‘2.1.1 Popularisers of science and technological innovations ’ on page 35. 
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While the effects of different land use practices on GHG emissions is a hotly debated topic 

(Altieri and Nicholls 2017, Powlson et al. 2016) what is perhaps of more significance is the 

debate on agricultural methods. A range of agro-ecologically based management 

strategies are being heralded by many researchers as a significant means to reduce GHG 

emissions (Altieri and Nieecholls 2017, Powlson et al. 2016). Despite this there are no easy 

solutions to reducing GHG emissions from agricultural practices, and land use practices that 

are GHG neutral or negative will involve drastic and far reaching changes to current 

agricultural methods. The impetus for sweeping agricultural reforms is likely to come from the 

‘perfect storm’ scenario with the effects of climate change proving the most pressing of these 

factors. 

Clearly, radical and substantial changes in the global food production industry will need to 

occur by 2030 to meet the targets set by the IPCC. These changes in sufficient scale appear 

unlikely given the current rapid pace of change in environmental conditions being experienced 

due to the effects of global warming. The reliance of agriculture on the natural environment 

ensures that changes in climatic conditions will lead to widespread disruption in production. 

This once again underscores the importance of ensuring that human activities are sustainable. 

The concept of sustainability has become the dominant idea that has entered academic and 

policy discourse in the last 30 years, since the Brundtland report (WCED 1987). It has taken 

on increasing primacy and importance in policy and debates concerning food production 

systems. One key example of this is the aforementioned SLA which was a significant step 

forward in conceptualising delivery of poverty reduction.  

The ‘perfect storm’ scenario as well as the more recent ‘food in the Anthropocene’ report raise 

awareness of a looming food production crisis (Willett et al. 2019, Godfray et al. 2010). This 

crisis results from a combination of interconnected factors, the pressures of future resource 

constraints and the changing environmental landscape and climate change. This creates 

intense pressures on agricultural livelihoods. As current understanding of the issues facing 

food production systems has increased, it becomes necessary to revaluate current theoretical 
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models. This last section will focus on the current understanding of sustainable livelihoods 

framed through a focus on Ugandan aquaculture practitioners and modify the current SLA to 

more adequately reflect the additional pressures of the ‘perfect storm’ scenario. 

2.5 Remodelling the SLA model 

As outlined above the pressures that are driving food production systems are increasingly 

linked with issues of sustainability. There is growing recognition that a ‘business as usual’ 

approach to development is no longer a viable option when considering the challenges that 

humanity is contending with. While climate change directly impacts natural landscapes and 

consequently food production systems, it has many knock-on effects on humanity that go 

beyond food production systems. To address these challenges transformative action is 

needed, a point recognised by the SDGs and at the highest levels of governance (Göpel 

2016).  

Göpel (2016) argues persuasively that development agendas must pursue radical incremental 

transformation strategies to contend with the challenges humanity is facing. She (2016) argues 

that an economic mindset is not neutral but can actively contribute towards unsustainable 

practices throughout society. The importance of considering alternative mindsets to arrive at 

a ‘Great Mindshift’ and ensure transformative action is therefore necessary. 

The validity of incremental step changes in contributing towards development solutions cannot 

be ignored (Göpel 2016), and within food production systems the importance of ensuring that 

smallholders are recognised as a key component in enacting changes is paramount. This is 

why a focus on sustainable livelihoods within food production systems, such as the Ugandan 

aquaculture industry is so essential. Understanding these dynamics and their broader context 

is necessary to comprehend how food production systems will contend with the pressures of 

the ‘perfect storm’ scenario. The remainder of this chapter will discuss the limitations of the 

SLA as it pertains to the smallholders and suggest an updated version of the model that fully 

captures the impact of the ‘perfect storm’ scenario.  
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There are three key criticisms of the SLA model that a reimagined version needs to address. 

The first is the inability of livelihoods to shape or direct policy due to their lack of influence 

(Lisocka-Jaegermann 2015, de Haan and Zoomers 2005). The second is the neglected role 

that the enabling environment surrounding the adoption and implementation of livelihood 

strategies receives. And the third is the failure of the SLA model to adequately portray the 

impact of the ‘perfect storm’ scenario on livelihoods. The repository of knowledge on climate 

change is much greater than when the SLA was devised and the theory surrounding 

sustainable livelihoods needs to be updated to reflect this. These three key areas increase the 

vulnerability of households, which in turn reduces the resilience of food production systems 

and their ability to meet future demands. 

Updating the DIFD (1999) model (Figure 2.4) of SLA is a useful way to visualise these three 

(highlighted in red) key issues. This highlights the effect of the ‘perfect storm’ on livelihoods, 

the feedback mechanism disconnect between national and international (macro-level) policy 

and the lived realities of smallholders and the neglect of the necessary infrastructure needed 

to support the adoption and implementation of livelihoods. This version showcases the 

increased vulnerability that households are facing due to the ‘perfect storm’ and the feedback 

mechanism disconnect (Figure 2.7). This increased vulnerability threatens to ‘break’ the ability 

of households to function and evolve as the context in which they operate (reflected in the 

SLA) is unable to reach equilibrium.  

While attempting to codify the complexities inherent in livelihoods is a tricky proposition 

(Lisocka-Jaegermann 2015) it is critical in order to address future sustainability challenges. 

The failure of this model to accurately portray the ability of livelihoods to adapt to change and 

influence the policy decisions that need to be made to keep pace with the ‘perfect storm’ 

scenario is troubling. SLA does not adequately capture the role of power relations and 

influences in determining livelihood assets and opportunities, which serves to reinforce the 

disconnect between policy decisions at the macro-level and its implementation at the micro-

level (Lisocka-Jaegermann 2015).  
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Figure 2.7 Refocused version of the DIFD (1999) model of SLA with the addition of Beddington’s 

(Godfray et al. 2010) ‘perfect storm’ scenario. Red indicates key stress points affecting the circular 

nature of this model. 

The second neglected factor modelled above is the role of the infrastructure or the enabling 

environment, surrounding the adoption and implementation of new livelihood strategies. This 

can be expressed diagrammatically (Figure 2.7) and indicates a hereto unrecognised and 

critical component of how households adopt and implement new livelihood strategies. The 

enabling environment needed to adopt and implement livelihoods can be divided into physical 
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inputs such as seed and feed and the essential processes such as knowledge transfer, social 

networks and connectivity, the role of government and market forces that impact on the 

success or failure of these livelihoods. One aspect in which this is evident is in the application 

of softer assets such as knowledge and education. The failure to adequately recognise the 

importance of involving respondents in learning and knowledge exchange was set out by 

Paolo Freire (1921-1997) in his ‘pedagogy of the oppressed’ (1996). This book brought to the 

fore the importance of co-creating knowledge alongside the learner. In his view, the most 

authentic model of education and training was one in which people were aware of their lack of 

knowledge and contributed towards their own learning. These ideals were then built upon by 

the aforementioned Chambers (1983), a key writer in participatory action research, in his 

seminal book ‘Rural Development: Putting the Last First’. Chambers (1994) advocates the 

involvement of respondents when a development need or research problem is identified. The 

belief is that this will have an emancipating effect and should lead to participants implementing 

research findings and ultimately contribute towards improvements in living conditions (Yeates 

and Amaya, 2014). This focus on the ‘oppressed’ and ‘the last’ in development, has morphed 

into theoretical models such as the SLA.  

This lack of power and influence are key characteristics of the poor and have been highlighted 

in various ways in development discussions. Chambers states that ‘the poorer rural people 

are little seen and even less is the nature of their poverty understood (1983, p.48)’. The 

exclusion of the poor in development discussions is a characteristic of a ‘top-down’ approach, 

whereby policies and decision making do not adequately represent the grassroots or micro-

level. Whilst governments can play a crucial role in enabling households to successfully adopt 

and implement new livelihood strategies, an over-emphasis on top-down approaches is 

counter-productive. Applying a critical analysis to the implementation of top-down approaches 

reveals the key role that social networks and connections can have in enabling successful 

livelihood adoption and implementation (Figure 2.7). 
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Chambers and Conway (1991) were both instrumental in developing SLA later on in their 

careers and these same values expressed in earlier work are evident in SLA. This lack of 

influence in decision making reduces the self determination of livelihoods and their inability to 

effect change increases their vulnerability to shocks, trends and seasonality (Figure 2.7).  

Alongside this feedback failure, is the underrepresented influence of the pressures of the 

‘perfect storm’ scenario. Population growth, increased resource consumption and climate 

change all increase pressure on existing food production systems. This in turn reduces the 

ability of livelihoods to adapt to shocks in production, changes in societal circumstances and 

seasonal fluctuations. The SLA model recognises shocks, trends and seasonality as factors 

that make livelihoods vulnerable (Figure 2.7). But when this model was devised at the turn of 

the century, climate change was not as well understood as it is now. Since the inception of the 

SLA, the repository of knowledge concerning climate change has vastly increased. The work 

of the IPCC has been critical in bringing together the scientific community to reach consensus 

on the most commonly accepted impacts of climate change. 

This has led to a greater understanding of the effect of climate change on food production 

systems. Unpredictable weather patterns, extreme weather events and changes in climate will 

all limit the ability of the agriculture industry to ensure continuity of food production. This effect 

coupled with a growing population and increased resource consumption will substantially 

increase the pressure on vulnerable households. The escalation in influence of the ‘perfect 

storm’ factors does therefore need to be captured on any discussion of sustainable livelihoods 

(Figure 2.7). The transnational problems faced by the modern food production system will be 

resolved by the aggregate action of individuals at the local level. This makes understanding 

the lived realities of smallholder food producers even more urgent if the future sustainability of 

the food production system is to be ensured.  

The refocused model above (Figure 2.7) underlines the increased isolation of agricultural 

livelihoods. This is due in part to the inability of households to influence and access critical 

decision-making stakeholders. The inclusion of smallholder agricultural livelihoods in decision 
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making processes would relieve some of this vulnerability. This has long been advocated by 

Chambers (1983), Freire (1996) and others and was a key consideration in the development 

of the SLA model. Despite this awareness, the lived reality of the 500 million smallholders 

around the globe (FAO 2017), is that they have little or no access to decision making networks. 

This in combination with the increased vulnerability of livelihoods due to the influence of the 

‘perfect storm’, casts doubt on the ability of smallholders to cope with 21st century pressures. 

A reconceptualisation of the models surrounding sustainable livelihoods is necessary to reflect 

this new reality, and accurately represent the future challenges of the food production system. 

This need to reconceptualise the lived realities of smallholders to reflect the added pressures 

of the ’perfect storm’ scenario will therefore be the basis for RQ3. This reconceptualisation 

then allows the ‘perfect storm’ scenario to be examined using the real-world example of the 

Ugandan aquaculture industry as a case study and will therefore form RQ4. To do this 

successfully it is important to recognise the unique circumstances affecting Ugandan 

aquaculture, which is an example of how the ‘perfect storm’ pressures are being realised at 

the local level and this therefore will be RQ1 and RQ2. These last two RQs will be addressed 

in the next chapter which will also specifically address the contextual situation in the Uganda 

industry and evaluates the importance of the fisheries and aquaculture industry. Chapter five 

will then review the aquaculture industry in Uganda as the only way to appropriately answer 

RQ3 and RQ4. 

2.6 Conclusion 

The advent of the concept of sustainability has had a profound effect on how the development 

agenda is being pursued. While there are critics of sustainability, the anthropogenic warming 

effect on the planet requires a substantial change in how human activities are practiced. This 

concept has evolved since discussion on economic development balanced environmental 

degradation with the need to reduce poverty and achieve a more equitable distribution of 

resources (World Council of Churches 1974) and eventually led to the commonly adopted 
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definition of sustainable development (WCED 1987). The pervasiveness of sustainability in 

modern parlance and its inclusion in national, international and transnational agendas, 

underscores its importance and widespread acceptance.  

One example of this is the entry of sustainability into public policy and how it is used to 

understand livelihoods. The SLA is used as a development tool to understand the lived 

realities of smallholders and a theoretical model to reduce poverty and food insecurity among 

the rural and urban poor in developing countries. The urgency of the ‘perfect storm’ scenario 

is complicating this situation and jeopardising the future ability of the food production system 

to meet demands. Previous agricultural step changes in production have been due to 

production and technological breakthroughs, but critically how these innovations were 

popularised and disseminated is arguably the determining factor in their success. The 

importance of the setting in which agriculture is operating is clear and determines whether 

agricultural enterprises are able to substantially increase production. This is increasingly 

important as resource constraints are a key determining factor in future agricultural production.  

While yield increases are the perceived solution to the ‘perfect storm’ scenario, this is disputed 

by some researchers, who advocate a change towards more sustainable farming practices. 

These differences in the ways that agricultural methods are pursued is relevant in any 

discussion on the future of the agriculture industry. The methods that are specific to the 

aquaculture industry in Uganda will be explored in greater detail in the next chapter as they 

contribute significantly towards the discussion on sustainable livelihoods. This is also relevant 

when considering the changes that agriculture will need to adopt due to the effects of climate 

change. Climate change is a significant concern for food production systems and a key part 

of the ‘perfect storm’ scenario. 

The SLA is a model that enables the theorisation of agricultural livelihoods in developing 

economies (Lisocka-Jaegermann 2015). It does, however, fail to adequately address the 

relationship between policy and a farmer’s lived reality. An approach that explores the role of 

sustainable livelihoods in agricultural productivity must accurately reflect the setting and the 
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present infrastructure in which the livelihood is being enacted. The failure of this model to 

adequately capture the severity of the risks posed by the ‘perfect storm’ is concerning as the 

proposed solution to this scenario depends on the very livelihoods of those most vulnerable 

to its effects.  

If the lived reality of the agricultural producers is misconstrued, then the constructs influencing 

agriculture development are inherently flawed. This research will closely examine the 

relationship between the smallholders responsible for production increases and the national 

level pressures attempting to shape the direction of future food production using the Ugandan 

aquaculture industry as an empirical case. In Uganda the adoption of aquaculture is dominated 

by concerns around poverty reduction and the impacts of food insecurity. All these drivers 

share a common nucleus, the individual livelihood. The next chapter will consequently be 

spent examining the context governing the understanding of these livelihoods, which is the 

basis for RQ1 and RQ2. 
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3.0 Introduction 

The imperative to reshape the agricultural system to meet future demands and expectations 

was discussed in the preceding chapter. This chapter will focus on fish, an important food 

commodity that is an increasing source of global protein with a yearly average per capita 

consumption rate of 20.2 kgs in 2015 (FAO 2018a). Fish is a unique food commodity in that it 

is obtained from two distinct sources, a global capture industry and a global production 

industry. These two sources operate within wider level structures and forces that shape and 

direct the trajectory of these industries.  

To fully comprehend the aquaculture industry in Uganda, an understanding of the wider level 

structures and forces that shape this industry is needed. The focus on these transnational 

level pressures will provide the necessary framework to understand the drivers that have 

increased the adoption of aquaculture as a livelihood across the globe and specifically within 

Uganda. Examining these overarching forces and structures and how they interact with 

aquaculture practitioners at the livelihood level is key to fulfilling the overall aim of this thesis: 

to assess the contribution of aquaculture to sustainable livelihoods in Uganda and to develop 

a case study through which the future pressures on the global food production system can be 

understood and alleviated.  

This chapter will outline and discuss the contextual events that are dictating the adoption of 

the aquaculture livelihood by examining the two principal sources of fish, the fishing and 

aquaculture industries. The first section (3.1) will examine the global fishing industry, then the 

SSA fishing industry and finally the Ugandan fishing industry. The capability of the global 

fishing fleet to increase yields will also be addressed. Section 3.2 will then focus on the 

aquaculture industry at the global, regional and national level. Section 3.3 will examine the 

technical challenges of increasing yields in aquaculture by focusing on the physical inputs of 

feed and seed. The last section of this chapter (3.4) will discuss the current and predicted 

future effects of climate change. Climate change has the potential to significantly disrupt efforts 

to increase food production. It is therefore imperative to have a thorough understanding of this 
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process to comprehensively discuss where yield increases in both industries will come from 

in the next few decades. 

3.1 Fishing for fish 

The ‘perfect storm’ scenario outlined in the previous chapter leads naturally to the question of 

where an increase in food production will come from. While disputes remain as to whether 

yield increases are necessary, the health benefits of fish confirm its importance as part of a 

healthy global diet (Willett et al. 2019) and it remains an underutilised food commodity. Of 

course, food consumption patterns differ according to national and local contexts, but 

worldwide demand for fish remains high and continues to grow (FAO 2018a). Concern in 

wealthier countries has shifted away from a purely calorific view of food consumption. Many 

consumers are ever more mindful of what they are eating, with fish being increasingly 

recognised as one of the healthiest sources of animal protein (Thilsted et al. 2016). 

The health benefits of a fish diet are widely recognised across all levels of society. A fish diet 

provides an invaluable source of easily digestible high quality protein with all the essential 

amino acids, essential fats such as omega-3 oils, vitamins (A, B and D) and minerals (calcium, 

iodine, zinc and iron) (FAO 2016b). Fish are a good source of two omega-3 oils, 

docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA) (FAO 2014). EPA and DHA 

are particularly vital in early brain and neural system development. These oils are crucial 

during pregnancy and in the first two years of a child’s life, and continue to provide health 

benefits at all stages of the human life (Smith et al. 2010). Fish also provide other critical 

micronutrients, with deficiencies in these key dietary components being a serious global 

problem. Worldwide, 250 million children suffer from vitamin A deficiency, child deaths 

attributable to zinc deficiency number 800,000 per year and two billion people lack enough 

iron in their diet (FAO 2014). Micronutrient deficiencies that are attributable to poor diet are 

most prevalent in women and children in developing countries, contributing towards the cycle 

of poverty (Genschick et al. 2018). 
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In short, the health benefits of fish ensure its suitability as an ideal source for future food 

production. The dynamics of how to increase production and where to source this fish then 

become the next pertinent questions. The two sources of fish, wild capture fisheries and 

aquaculture provide fish for human consumption in roughly equal measure, with the 

contribution from a flourishing aquaculture industry becoming increasingly more significant 

(FAO 2018a). Both these sources have issues of sustainability that need to be addressed. 

This chapter will utilise the critiques of sustainability, livelihoods theory and the current food 

production system from the last chapter to examine fisheries and aquaculture livelihoods. As 

fishing and aquaculture livelihoods are so inextricably linked, a discussion on the fisheries 

industry is necessary to fully understand the context in which aquaculture is developing. While 

the production methodologies are very different, some of the skills and techniques employed 

overlap and more critically the end product is the same.  

3.1.1 Fishing for fish – The global outlook 

Fishing has been an integral livelihood and a key component of food production systems for 

thousands of years. Some fishing communities and practices have remained relatively 

unchanged during this time, whilst some forms of modern fishing are virtually unrecognisable 

from previous fishing traditions. As modern techniques have been more widely adopted and 

the number of fishers has increased, the demand on fish stocks has intensified. The wild 

capture of fish worldwide has been operating at around an incredibly high volume of 90 million 

tonnes for the last 30 years and shows no signs of changing (FAO 2016b, 2018a).  

The commercial fishing industry has become increasingly industrialised and specialised over 

the last century (DeSombre and Barkin 2011). While catches have increased over this time, 

the biggest increases started shortly after the end of the second world war. During this period 

(1950s -1960s) catches doubled and then doubled again before levelling off in the mid-1990s 

(DeSombre and Barkin 2011). Technological advances that dramatically changed the industry 

include: the substantial increase in efficiency and power of trawlers, new netting techniques, 

sonar and perhaps most critically the advent of refrigerated trawlers. Modern fishing vessels 
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are now able to net and process their catch on board allowing vessels to stay at sea for months 

at a time, vastly increasing their catch potential. Modern fishing has largely become a very 

technical and highly specialised industry, that requires high levels of economic capital to 

operate and function. This industrialisation and specialisation of the industry is the reason that 

such large catch volumes are possible and is exerting considerable pressure on global marine 

stocks. 

One of the assessment tools used to measure the health of fish stock is Maximum Sustainable 

Yield (MSY) (Srinivasan et al. 2010). This is the maximum level18 at which a fish stock can be 

harvested without a reduction in its future production. MSY levels are recorded for single 

species and do not capture the wider dynamics of a multi-trophic system. The health of a 

species is intrinsically linked to the health of other species either directly or indirectly, a factor 

of ecosystem web dynamics. MSY levels are therefore a crude measure of biological 

sustainability. MSY levels are also unable to capture important economic and social factors 

that influence sustainability. To accurately gauge the health of marine or freshwater 

environments, many other tools are needed. Despite this, MSY levels remain a key tool used 

to measure the health of individual stocks and serve as indicators of overall sustainability. 

Globally this indicator points to a worrying trend in the global fishing industry of a continuous 

increase in the percentage of stocks fished at biologically unsustainable levels (FAO 2018a). 

With a third (33.1%) of all fish stocks now being fished beyond MSY (FAO 2018a).  

To understand the pressures and drivers behind overfishing the ideas behind the ‘tragedy of 

the commons’ can be explored, a key idea developed by Hardin (1915-2003). The tragedy of 

the commons refers to the overexploitation of a shared resource due to an individual’s self-

interest at the expense of a group's long-term interest (Figure 3.1) (Hardin 1968). When a 

resource is shared by a group there is no incentive for an individual to reduce their 

consumption of a resource as this will not bring any direct benefits to the individual. Any fish 

an individual does not catch could then be caught by their competitor. Ostrom (1933-2012) 

 
18 The fish catch volume. 
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built on Hardin’s work and devised a number of rules by which common resources could be 

sustainably managed without private or state intervention. The precis for these rules is that 

there be a high measure of bridging and bonding social capital amongst the small and stable 

population using the resource (Ostrom 2007). 

Figure 3.1 An Illustration of the ‘Tragedy of the Commons’ entitled ‘Overfishing’ by Cagle (2003). 

These rules devised by Ostrom (2007) point perhaps towards some of the reasons why the 

global management of fish stocks has struggled to reach recommended MSY levels. With the 

advent of modern fishing techniques, the population accessing these resources is neither 

‘small’ or ‘stable’ nor is it characterised by having a ‘high measure of bridging and bonding 

social capital’.  

Some materials have been removed from this thesis due to Third Party Copyright. Pages where material has been 
removed are clearly marked in the electronic version. The unabridged version of the thesis can be viewed at the 
Lanchester Library, Coventry University.
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3.1.2 Fishing for fish - SSA  

The extreme scenarios described above can often be found in African fishing waters, for a 

variety of political, trade, regulatory, civil and governance reasons (Nunoo and Ofori-danson 

2016, Tobey and Torell 2006, Hendrix and Glaser 2011, Future Agricultures 2011). Many of 

the challenges and features of the fishing industry in Uganda are common throughout the 

continent of Africa. Becoming acquainted with the characteristics of this industry across the 

continent will serve to develop an understanding of the Ugandan fishing industry. The 

importance of fish to the continent is undeniable and fish has been a critical source of food in 

Africa for hundreds of years. It is the main source of protein and other micronutrients for 30% 

of the continent (Heck, S., Béné, C. and Reyes-Gaskin 2007). Fishing provides a direct 

livelihood to ten million Africans with a further 50 to 100 million Africans engaged in fishing 

and related industries as a secondary source of income (Benkenstein 2013). The importance 

of increasing the volume of fish available to the continent with the highest human population 

growth rate is clear (UN DESA 2017). 

As outlined above, keeping stocks at MSY levels would lead to increased catches. One 

analysis of global catches estimated that the total catch in low-income food deficit nations 

would have been 17% greater if MSY levels were observed (Srinivasan et al. 2010). Within 

SSA the potential effect of this improved fisheries management would be a predicted 13% 

higher catch rate by 2030 (FAO 2014b). As outlined in the ‘tragedy of the commons’, the 

overfishing of stocks leads to fishers needing to increase their effort to maintain the same 

catch volume, also measured as Catch Per Unit Effort19. In many SSA countries, Catch Per 

Unit Effort has been increasing, a sure indicator of overfishing (Nunoo and Asiedu 2014).  

The fishing industry in Africa does have three key characteristics that distinguish it from other 

fishing areas around the world. The prevalence of Illegal, Unreported and Unregulated 

 
19 Referred to as the CPUE ratio in the fishing industry. 
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fishing20, the importance of inland fisheries and the proportion of artisanal fishers. It is 

estimated that Illegal, Unreported and Unregulated fishing leads to losses of US$21 2-5 billion 

per annum in SSA (Future Agricultures, 2011). This will come into focus when the fishing 

industry in Uganda is examined in more detail, but this problem is endemic across SSA. Most 

fishing takes place in the maritime environment which will come as no surprise, but 12.8% of 

the annual global catch comes from inland fisheries (FAO 2018a). Much of this comes from 

Africa with a quarter of the world’s inland fisheries coming from this continent (Future 

Agricultures 2011). Clearly, inland fisheries are a significant industry within this continent, and 

landlocked Uganda relies entirely on inland fisheries.  

The last key difference in the African industry to comment on is the number of artisanal fishers 

in the industry. This is a technological difference with a historical origin. The average economic 

capital output per fisher ranged from a high of US$19,000 in Europe to about US$2,231 in 

Africa between 1998 and 2000 (World Bank and FAO 2009). This is most clearly seen when 

examining the proportion of motorised and non-motorised fishing vessels across continents 

(Figure 3.2). Current estimates are that half a million fishers in Africa use non-motorised 

vehicles (FAO 2018a). Non-motorised vehicles are often traditional dugout canoes that are 

used by fishers in nearshore fishing activities and have a low degree of technology.  

These three key differences within the African fishing fleet present unique challenges. Despite 

these challenges, the growth and untapped potential of fisheries in Africa are widely 

recognised. Many African fishers are employing a trade that is low in technological inputs and 

not very technically demanding. Modern technically complex fishing fleets have the potential 

to radically alter this industry across Africa and could increase catches, albeit at a cost to 

future yields. The prevalence of Illegal, Unreported and Unregulated fishing is also threatening 

the sustainability of fish stocks. It is perhaps the importance of inland fisheries to the continent 

 
20 Referred to as the IUU fishing in the fishing industry. 
21 US dollars. 
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that is most significant to the fishing fleet in Uganda. This next section will focus on Uganda 

and examine some of the unique challenges and attributes of this country’s fishing fleet. 

 

Figure 3.2 Proportion of motorised and non-motorised fishing vessels across continents (FAO 2018, 

p.36). 

3.1.3 Fishing for fish - A brief history of fishing in Uganda 

Uganda is in the African Great Lakes region and consequently fishing livelihoods have 

emerged in this area. The fisheries industry is instrumental to livelihoods within Uganda and it 

contributes towards the food security of an estimated 30 million Ugandans (Hyuha et al. 2011). 

This capture industry is centred around Lake Victoria22, the second largest freshwater lake in 

the world (Gudmundsson et al. 2006). Uganda does have many other open water bodies or 

great lakes. The combined total of these great lakes is 45,313 km2, meaning almost a fifth of 

Uganda’s total surface area is covered by lakes (Ponte 2007). Aside from Lake Victoria, there 

are four other major lakes: Kyoga, Albert, George and Edward. Lake Victoria is shared with 

neighbouring Tanzania (51%) and Kenya (6%) (Ponte 2007). As the largest lake, Lake Victoria 

contributes around half of the country’s annual fish catch. In combination with Lake Kyoga and 

Lake Edward, it accounts for 95% of Uganda’s national catch (Ponte 2007). The catches within 

 
22 The area of Lake Victoria is 59,947 km2 and it has a catchment area of 194,200 km2. 
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these lakes compromise three main species, Nile perch (Lates niloticus), Nile Tilapia 

(Oreochromis niloticus) and ‘Mukene’23 (Rastrineobola argentea) (Ponte 2007). 

Originally the lake was inhabited by over 600 species of bony endemic Haplochromines 

cichlids which coexisted alongside a rich variety of other non-cichlids species (Balirwa et al. 

2003). The popular marketable fish L. niloticus was introduced into Lake Victoria in the late 

1950s (Baskin 1992). It was expected to predate on the small-sized but abundant, ‘nkejje’ 

(Haplochromines cichlids) to provide income and revenue to fishers (Ponte 2007). L. niloticus 

is a voracious predatory fish that can grow to over 50kg in weight and is a more commercially 

exploitable fish resource (Tobergte and Curtis 2013). 

While L. niloticus levels remained low for a long time after their introduction, their population 

rapidly expanded in the 1980s (Ponte 2007). This led to them becoming the dominant fish 

within the capture fisheries industry and accounting for 60% of total catches in the 1990s and 

early 2000s (Ponte 2007). The height of the L. niloticus capture industry was 2006 and the 

amount of fish exported to industrialised countries stood at 36,614 tonnes and valued at US$ 

143.6 million (Bagumire et al. 2009). It is the comparatively high value of L. niloticus exports 

to European markets that has driven the growth of the L. niloticus industry In Uganda. Fish is 

caught by fishers in dugout canoes or boats with outboard engines and then sold to middlemen 

who sell it to fish factories for processing. This fish is filleted, frozen and then exported by 

plane to European markets. The discarded heads, bones and tails are then often sold at local 

Ugandan markets to make a fish stew (Nyombi and Bolwing 2004) (3.3).  

 
23 Silver cyprinid or ‘Mukene’ is the Ugandan name for small and abundant [2-3 cm] pelagic, 
planktivorous fish, in Tanzania they are called ‘dagaa’ and in Kenya ‘omena’. 
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Figure 3.3 The smoked heads, bones and tails of L. niloticus for sale at the local Ugandan market. 

Research on the effects of this introduction on the local communities and lake habitat began 

in 1969 (van Zwieten et al. 2016). The introduction has been negatively received by 

conservationists due to its disastrous effect on indigenous fish species (van Zwieten et al. 

2016). Many of the indigenous Haplochromines spp. became extinct and endemic fish 

populations crashed (Baskin 1992). Whilst the growth of such a large export market has 

brought additional revenue into Uganda, some argue that this benefit has largely not been 

passed on to small-scale fishers (Bailey et al. 2010). Others argue that the international fish 

trade has created economic benefits to local fishers and fishing communities (Gudmundsson 

et al. 2006). The revenue from the L. niloticus industry had its heyday at the turn of the 

millennium, with an estimated 136,000 people directly employed as fishers and over 700,000 

working in related areas such as fish processing, fish trade and boat building (Bambona 2002).  

Another consequence of the L. niloticus industry is that the value chains for aquaculture and 

fisheries in Uganda now differ significantly from other SSA countries (Timmers 2012). This is 

partly because the regulatory framework that governs fisheries in Uganda has been heavily 

influenced by European Union (EU) policy (Timmers 2012). This is due to the high reliance on 
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the EU market for exports of L. niloticus from Lake Victoria (Dalsgaard et al. 2012). To meet 

EU export regulations there has been a need to adopt a number of sanitary and hygienic 

conditions (Bambona 2002). A temporary import ban in 1997 due to the failure of the industry 

to meet EU standards, galvanised stakeholders to invest considerably in quality assurance 

infrastructure (Bambona 2002). As a result, since the lifting of this ban in 2000, Uganda is now 

one of the SSA countries in which the legislative and regulatory environment for fisheries is 

strong (Hecht 2007). This also has had knock-on effects for the aquaculture industry which 

has been able to develop within this existing framework, a significant advantage over 

neighbouring countries (Hecht 2007). 

Overfishing, a problem affecting fisheries worldwide, is also a concern within Ugandan 

fisheries. Concerns were raised in 1992, long before fish supply dwindled: ‘In the short run, 

the lake IS giving more protein than ever before. But for Africa, the question is: what happens 

in the future’ (p. 476 Baskin 1992)? The highest catch recorded in Uganda was in 2007 with a 

tonnage of 434,753 (Bagumire et al. 2009). Since this high the total fish landed in Uganda has 

been decreasing, with the latest figures reporting the 2016 annual catch at 389,244 tonnes 

(FAO 2018c). This is in contrast to figures reported by the Uganda Bureau Of Statistics 

(UBOS), which recorded catch figures of 467,528 in 2016 (UBOS 2018). The upsurge in 

figures reported by UBOS is credited with tougher enforcement regulation of the fishing 

industry (UBOS 2018). This discrepancy between nationally reported and FAO figures is not 

wholly uncommon and there are numerous instances of this occurring in varying scenarios 

(Jacquet and Zeller 2007, Worm et al. 2009). It does demonstrate that assessing fish stocks 

can be challenging as has been indicated in the discussion above centred around the 

appropriateness of MSY. 

Regardless of these differences, the slump in the L. niloticus industry and the decrease in the 

predominantly regionally traded Oreochromis. spp. and R. argentea has caused considerable 

concern amongst the communities reliant on its income (Nyombi and Bolwing 2004). Fisher 

communities have shown considerable adaptability and resilience in the past, but the 
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increasing pressure on fishery resources is putting this to the test (Béné 2003, Campbell et al. 

2006). The fisher environment is notoriously complex and dynamic with a variety of 

intersecting factors to consider, such as natural, socio-cultural, economic and political systems 

(Campbell et al. 2006). Traditionally, fisher communities have coped and thrived under change 

by adapting to differing circumstances. One strategy found within the Lake Victoria 

communities has been to inextricably link over many generations three agricultural activities:  

fishing, arable and pastoral farming (Allison and Ellis 2001). Within a year ‘oscillations occur 

between the components of this tri-economy’ in order to achieve household food security 

(Allison and Ellis 2001, p.381).  

Numerous reports and research papers have been written showing that those working within 

the fishing industry in SSA are often amongst the poorest of society (Nti et al. 2002). As such, 

changes in this tri-economy (such as loss of income due to low fish stocks) can have severe 

effects on households so close to the poverty line. This pressure on fishery resources has led 

to an increase in Catch Per Unit Effort and perhaps more worryingly for fish stock, an increase 

in illegal fishing methods, such as unregistered craft, smaller net mesh sizes, dynamiting, 

fishing out of season and other practices (Etiegni et al. 2017). Understanding these practices 

within the situation that households find themselves in, is critical to understand the wider 

issues of sustainability surrounding fisheries. Conversely it is the increase in Catch Per Unit 

Effort that has made the cost of fish rise and enables aquaculture to be profitable. The 

synchronicity and connectivity of these two industries becomes apparent when the issues 

above are outlined.  

3.1.4 Fishing for fish – Increasing fishing capacity 

Fishing, much like agriculture, is a livelihood that has and continues to generate problematic 

management strategies (Khalilian et al. 2010, González Laxe 2010). This profession has been 

romanticised due in part to the long tradition and heritage that agriculture and fishing have. 

This can lead to emotive policy decisions which can overrule a more clinical decision-making 

approach (Minnegal et al. 2003). As well as contending with this emotive slant, the problems 
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presented by the ‘tragedy of the commons’ (Hardin 1968) make regulation of this ‘scarce, 

common and indivisible resource’ (González Laxe 2010, p.182) a highly complex 

management issue. With no way to assign ownership of individual fish to fishermen, 

cooperation between stakeholders exists in an atmosphere of rivalry and competition 

(González Laxe 2010).  

As fish stocks are often an open-access resource, governments of developing nations have 

frequently encouraged the adoption and development of fishing as a livelihood and a source 

of foreign currency exchange (Kaczynski and Fluharty 2002). Political policy decisions 

routinely focus on the short-term economic hardships of reduced fishing pressure and not the 

long-term concern of collapsing fish stocks (Khalilian et al. 2010). The benefit of fishing at 

biologically sustainable limits is not purely to satisfy a conservation agenda, but would also 

serve to increase yields. The current estimate is that annual fish production could increase by 

16.5 million tonnes globally if stocks could recover to their MSY levels (FAO, 2014). This 

increase as a result of stocks being at their peak volume represents a roughly 10% increase 

in global fish yields (World Bank and FAO 2009). With so many global fish stocks being fully 

exploited or already overexploited, the only option remaining to significantly increase wild fish 

catches would be through fishing at MSY.  

If past performance is any indicator of future outcomes, then the political landscape in which 

fisheries are managed is unlikely to significantly change. Continued use of capacity-enhancing 

subsidies by governments encourage fisher Catch Per Unit Effort to increase exacerbating the 

overfishing narrative. This problem is further compounded when fish stocks are governed 

across shared international waters and issues of allocating fish quotas arise. Of course, this 

is without considering the deleterious effect that climate change is likely to have on wild fish 

populations. If global fish stocks are unable to be fished at MSY because of the problems 

outlined above, and the outlier effect of climate change jeopardises fish stocks, then it seems 

very unlikely that global fish catch will increase, and it may even decrease in the near future. 

Perhaps pushing the global fishing industry further towards the bleak scenario painted by the 
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‘tragedy of the Commons’ (Figure 3.1). This then puts the emphasis and focus on to 

aquaculture as the only other means of increasing fish production. The question then is, will 

the aquaculture industry be able to meet this shortfall? The next section will begin by outlining 

the key characteristics of the aquaculture industry and then attempting to answer this question 

in section 3.3. 

3.2 Farming for fish 

As noted in the sections above summarising the fisheries industry there is a clear need to 

increase yields of fish at a global level. The increase in fish will either come from the fishing 

or aquaculture industries or a combination of both. The discussion above demonstrates that it 

highly unlikely that any future increases in fish will come from wild capture industries. Market 

economics will continue therefore to drive the growth in aquaculture as the only viable means 

to meet the demand for an increased fish supply.  

There are also two other key drivers that directly impact on the adoption of this livelihood. 

These are the contribution this livelihood can make to poverty reduction and food security. 

The role that aquaculture has on these two development issues will be discussed in this next 

section. This is also highly pertinent to RQ2 and RQ3 which is concerned with the contribution 

that aquaculture makes to the sustainability of livelihoods and the contextual policy decisions 

influencing its adoption. The remainder of this section will then be spent discussing the 

technical challenges of fish feed and fish seed that need to be met in order to meet any 

production increases. 

3.2.1 Farming for fish - Aquaculture’s contribution to poverty reduction 

There is widespread recognition among African governments of the contribution aquaculture 

can make in meeting the increasing demand for fish in Africa (Dickson et al. 2016a, Satia 

2015). There is also an awareness that aquaculture has an important role in poverty reduction 

and economic growth (Bondad-Reantaso & Subasinghe 2013). In combination with the 

positive perception aquaculture has among development agencies due to its perceived effect 
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on poverty reduction and increases in food security, this creates a constructive environment 

for the adoption of the aquaculture livelihood. It is therefore key that aquaculture’s effect on 

poverty and food security is considered, as there is disagreement amongst policy makers and 

researchers as to aquaculture’s effectiveness in reducing poverty (Ceballos et al. 2018). 

The impact of aquaculture on poverty reduction has been explored in various countries and 

regions around the world (Satia 2015, Dickson et al. 2016a, Bouis 2000). But due to the unique 

situations in which aquaculture is practised there are a limited range of case studies to draw 

upon which evaluate the impact that aquaculture has on poverty reduction and food security 

(Béné 2003, Ceballos et al. 2018). The most comprehensive cross-collaborative review of this 

issue examined 202 journal articles and concluded that ‘while fish contributes undeniably to 

nutrition and food security, the links between fisheries/aquaculture and poverty alleviation are 

complex and still unclear’ (Béné et al. 2016 p.177). Aquaculture’s positive contribution towards 

poverty alleviation is very situationally dependent (Béné et al. 2016).  

These findings are well illustrated in a case study of aquaculture adoption amongst the rural 

poor in Bangladesh (Bouis 2000). It noted that there was a weak but positive increase in 

household income for adopters (Bouis 2000). This did not lead to an increase in dietary quality, 

but an increase in the available amount of food (Bouis 2000). The rise in household income 

was due to the relatively high value of the fish being produced. This income was then used to 

purchase more relatively low-priced staple foods. Home consumption of the fish being 

produced took place, but at similar levels to pre-aquaculture adoption (Bouis 2000). Once a 

consumption threshold of staple foods was reached, there was no noticeable increase in 

dietary quality, with additional income being spent elsewhere (Bouis 2000). In this case study 

aquaculture adoption led to a slight improvement in food security and household income and 

contributed towards a reduction in poverty, but also highlighted the complex decisions that are 

involved in household expenditures. 

There are of course wider community benefits to aquaculture adoption, such as a steady 

source of fish which can serve to stabilise fish prices and contributes towards wider societal 
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consumption of fish (Ahmed and Lorica 2002). In Uganda this role of aquaculture is especially 

significant given the population's widespread consumption of fish and the pressures on the 

domestic sources of wild fish. There is also considerable interest in relieving the effects of 

poverty and increasing food security, due to the high levels of poverty experienced in Uganda 

(Arndt et al. 2016).  

Whilst such uncertainty exists within the current body of research on the topic, it is worth 

examining this issue at a country specific level. Uganda has one of the fastest continual GDP 

growth rates across Africa (Arndt et al. 2016). The annual GDP for the fiscal year of 2015 was 

US$ 27.53 billion with a Gross National Income24 per capita of US$700 (The World Bank 

2017). Uganda has seen economic growth of between 5% and 10% over the last twenty years 

(Africa Research Institute and Hitchen 2016). This rapid growth has been accredited to the 

policy changes undertaken by President Yoweri Museveni and his party the National 

Resistance Movement (NRM) when they seized power in 1986 (Arndt et al. 2016). The 

changes taken were numerous in nature, but Museveni’s government has been credited with 

implementing the following: 

[Museveni] liberalized the trade regime by abolishing export and import 

licensing; dismantled all price controls, which were few to begin with; repealed 

the Industrial Licensing Act, promulgated a new investment code, returned 

properties expropriated by the Amin regime and commenced privatizing public 

industrial enterprises; made important strides in abolishing export and 

distribution monopolies; embarked upon a major overhaul of the civil service; 

restructured the tax system and improved tax administration; and has made an 

impressive start in restructuring public expenditures towards critical economic 

and social services (Arndt et al. 2016 p.137). 

 
24 Commonly referred to as GNI. 
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The NRM measures implemented since 1986 have been credited with significantly reducing 

poverty at the household level. This reduction is from 57% of the population below the poverty 

line in the 1990s, to 19.5% in 2012 (Arndt et al. 2016). This figure is attained through the 

Uganda National Household Survey and indicates a very positive change in poverty levels 

(Arndt et al. 2016). These positive figures fail to consider the large number of households that 

remain at risk of falling back below the poverty line. It is estimated by DFID (2017) that 22 

million (63%) of the population are either poor or at risk of falling back into poverty due to their 

reliance on subsistence agriculture. While a reduction in poverty has undoubtedly occurred, a 

large proportion of the population does not have livelihood resilience to protect against future 

shocks. It is precisely this point that makes understanding the adoption of the aquaculture 

livelihood so important. With such a large proportion of the population close to poverty, the 

adoption of this new livelihood could exacerbate or bolster the already widespread fragility of 

Ugandan households. 

The World Food Summit of 1996 recognised four key areas that need to be considered when 

assessing food security: availability, access, stability and utilisation (Kotir 2011, FAO 1996). 

Since this summit, a shift in thinking has revaluated how food security is measured and 

perceived. From a crude measure of per capita kilocalories per day, food security is now a 

more holistic examination of diet, in terms of protein, nutrient and vitamin components (Young 

2004). This shift is reflected in the widely used definition from the UN which includes the need 

for food to be nutritious: ‘Food security is a situation that exists when all people, at all times, 

have access to sufficient, safe and nutritious food to meet their dietary needs for an active and 

healthy life’ (FAO 1996). 

It is the access to nutritious food that is particularly pertinent when discussing the food security 

benefits of aquaculture. The health benefits of a fish diet are widely recognised and were 

discussed in the sections above (FAO 2016b). In developing countries such as Uganda where 

the poor in the population rely heavily on a predominantly plant-based diet, fish is a valuable 

nutritional food source (Ponte 2007). While there are certainly household benefits to be 
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attained from the adoption of aquaculture, its acceptance as a development strategy is driven 

primarily by the economic benefits of a market where demand outstrips supply. It is this 

impetus, combined with a desire to reduce poverty and improve food security, that is giving 

the Ugandan and other governments in developing economies around the world the motivation 

to pursue aquaculture development.  

3.2.2 Farming for fish - Global and SSA aquaculture 

The global stagnation of the wild capture industry has fuelled the growth in aquaculture, as 

the only means to meet the increasing global demand for fish. While fish catches have 

plateaued, the human population has increased and crucially the per capita consumption of 

fish has also gone up. Global consumption of fish is now 20.3kg a year per capita (FAO 

2018a). As discussed above, most global fish stocks are fished at capacity and this is set 

against the rapid rise in the human population. Wild fish capture has effectively stabilised at 

90 million tonnes for the last 30 years (Figure 3.4). During this timeframe the global human 

population has risen from 4.85 billion in 1985 to 7.35 billion in 2015, a 35% increase (Roser 

and Ortiz-Ospina 2017). 

Governments have been keen to develop aquaculture as an alternative source of fish and as 

a livelihood strategy (Timmers 2012). As a result, the aquaculture industry has seen 

remarkable growth in the last 30 years (FAO 2018a). Farmed food fish production is now at 

around 80 million tonnes, a fifteenfold increase since 1980 (FAO 2018a) (Figure 3.4). Much of 

this production is taking place in China and they dominate the market, producing more than 

the rest of the world combined since 1991 (FAO 2018a). The most recent data indicates that 

China’s percentage share of the total aquaculture production market has reached 75% (FAO 

2018a). 
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Figure 3.4 World aquaculture and capture fisheries production (FAO 2018a). 

Growth in the aquaculture industry within Africa has not reflected this worldwide trend. From 

1978 to 1984, African aquaculture development received some US$72.5 million, whilst Asia 

and Pacific received US$171.3 million. In return for a less than 3-fold funding difference, Asian 

countries produce a 1000 times more fish than Africa (Brummett et al. 2008). The historic slow 

rise in production has changed in the last few decades. While aquaculture in Africa only 

accounts for 1% of the global total production, it has grown very fast, on average 13% per 

year between 2005 and 2008 (Future Agricultures 2011). This growth in the aquaculture 

industry was mirrored across Uganda once the effects of overfishing started to be felt in the 

early 2000s. This recent growth in the aquaculture industry in Uganda provides a new avenue 

in which to explore issues of sustainability, food security and livelihoods theory.  

With fish being of such importance to the African diet (the principal source of protein for 30% 

of Africans), the growth explosion of the aquaculture industry in this region is perhaps 

understandable (Heck, S., Béné, C. and Reyes-Gaskin, 2007). The demand for fish remains 

high on the continent and the yearly fish consumption now stands at 9.9kg per capita across 
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Africa (FAO 2018a). Uganda is a signatory to the CAADP25 which is an international 

agreement that seeks to adopt integrated irrigation and aquaculture of existing water bodies 

to contribute to improved food security (NEPAD 2009a). NEPAD26 seeks to become self-reliant 

in two aquaculture products (O. niloticus and C. gariepinus) by 2015 to become more food 

secure (NEPAD 2009a). There is a clear drive across the continent to develop the aquaculture 

industry with meaningful governance objectives developing alongside these aims.  

Aquaculture development on the continent has progressed rapidly since the early 2000s with 

many countries developing their industries (Brummett 2007). Egypt is the largest producing 

nation in Africa and is responsible for much of this growth with the next largest aquaculture 

producer on the continent being Nigeria (FAO 2018a). Even excluding the growth in Egypt and 

Nigeria, SSA has seen remarkable growth in the aquaculture industry. Production across SSA 

in 2000 (excluding Nigeria) was 29,000 tonnes, and by 2016 this had increased to 281,000 

tonnes, a tenfold increase (FAO 2018a). 

 

Figure 3.5 Trade value flows of fish and fish products across Africa (FAO 2018a). 

 
25 Comprehensive African Agriculture Development Programme (CAADP). 
26 The New Partnership for Africa's Development (NEPAD) is the development agency of the African 
Union and partly responsible for delivery of CAADP. 
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Almost two-thirds of the trade in fish by value in Africa is currently imported from Europe and 

Asia (Figure 3.5). Only a quarter of the value of fish produced is traded within the continent 

(Figure 3.5) and Africa is currently unable to meet its internal demands for fish. The value of 

African imports has risen in the last decades, but the majority of African fish imports are low 

value small pelagic species such as mackerel (FAO 2018a). Fish traders must also deal with 

the high percentage of post-harvest losses. These are estimated to be 20-25% and the 

deterioration in product quality can reduce the value of items by 70% (FAO 2018a). Even with 

the fast growth of the aquaculture industry, the demand for fish is outstripping the supply. To 

provide the current level of fish per capita would require a 32% increase in production by 2020 

(Troell et al., 2011). Clearly the demand for fish within Africa far outstrips the current supply 

and the market for farmed fish is strong. 

3.2.3 Farming for fish - Uganda 

The same geographic features that have created a substantial fishing industry in Uganda have 

also created the ideal conditions for a booming aquaculture industry. As has been noted 

previously, Uganda has many large water bodies, and these provide ample geographic 

locations in which aquaculture can be developed. As the aquaculture industry in Uganda 

continues to expand, its impact may become similar to that of the fishing industry. The fishing 

industry is an integral part of the livelihoods of many Ugandans and has for many years formed 

a part of the tri-economy alongside arable and pastoral farming as mentioned previously 

(Allison and Ellis 2001). The key difference is that the fishing industry has developed over 

millennia, while aquaculture has only recently emerged as a viable industry.  

The history of the aquaculture industry within Uganda can be separated into two distinct 

phases, before and after the turn of the millennium. The first period is from around its inception 

in the 1950s and ends shortly before the turn of the century. This first period began with the 

introduction of Cyprinus carpio (Common carp) in 1941 and the development of the Kajjansi 

Fish Experimental Station in Wakiso District, Central Uganda in either 1947 or 1953 according 
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to different authors27 (FAO 2013, Hyuha et al. 2011, Kasozi et al. 2014). After disagreements 

among technical staff at Kajjansi on the suitability of C. carpio (a non-native fish) and the 

potential negative effect of C. carpio escapees on indigenous populations of fish, the decision 

to breed Oreochromis spp. was reached (FAO 2013).  

Aquaculture was seen as a means of providing cheap animal protein and combating 

kwashiorkor, a protein deficiency suffered by many children in the Central region of Uganda 

(Kasozi et al. 2014). Another reason was to provide fish to those unable to routinely access it 

due to their geographic remoteness from wild capture sources of fish (Kasozi et al. 2014). By 

1956 there were 1500 fish ponds concentrated in the Central and Western regions of Uganda 

(Jagger and Pender 2001). This continued development of aquaculture was encouraged by 

the then government and by 1968 an estimated 11,000 ponds had been constructed (FAO 

2013).  

The rapid take-up of this industry slowed and eventually decreased over the next twenty years 

(Jagger and Pender 2001). During the 1970s and 1980s, the majority of these fish ponds were 

abandoned as farmers looked for a more stable form of income (Jagger and Pender 2001). 

Political instability, lack of inputs such as good quality fry28, feed and inadequate technical 

expertise by extension officers contributed to this decline (Jagger and Pender 2001). Policy 

makers and researchers agree that this deterioration and eventual stagnation of the industry 

was caused by this combination of factors (FAO 2013, Hyuha et al. 2011).  

During this first period of time (pre-2000) aquaculture was typically practised at the household 

level and comprised of small-scale producers with earthen ponds of typically 200m2 (Jagger 

and Pender 2001). Yields were low and subsistence in nature. By the end of the first period 

(1999) the Fisheries Master Plan revealed that the sector was only producing 285 tonnes of 

fish from 4,500 ponds (FAO 2013). Within a decade and during the second period of 

 
27 The FAO National Aquaculture Sector Overview of Uganda has Kajjansi established in 1947 (FAO 
2013), while Balarin 1985  and King 1993 state Kajjansi was established in 1953 (cited in Jagger and 
Pender 2001). 
28 Fry are young fish below 10g in weight. 
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aquaculture in Uganda, this low production had risen sharply to an annual production of 76,000 

tonnes in 2009 (Hyuha et al. 2011). Government production targets for 2016 were set at 

300,000, but eventual recorded figures were 118,051 tonnes (Kasozi et al. 2014, FAO 2018c). 

The meteoric rise in aquaculture production has clearly begun to stall since its rapid increase. 

This rapid revitalisation of this industry at the turn of this century has created a unique set of 

circumstances that are explored and examined in chapters five and six (Hyuha et al. 2011). In 

Uganda the yearly per capita fish consumption is 11.5kg (Kasozi et al. 2017) and 75% of 

Ugandans consider it a traditional part of their diet (Jagger and Pender 2001). This is higher 

than the continental average and is unsurprising due to Uganda’s position and history within 

the African Great Lakes29. It is clear to see from the sections above that fish is not only an 

important protein source and livelihood within Uganda, but also at the global level. The next 

section will examine the technical challenges that need to be met to increase fish yields and 

meet the future demands posed by the ‘perfect storm’ scenario. 

3.3 Increasing fish yields in aquaculture  

Much like agriculture, aquaculture has several different production methodologies that are 

advocated by various proponents. Novel methods of production such as aquaponics, multi-

trophic systems, integrated rice and fish production and Recirculation Aquaculture Systems 

(RAS) have all emerged as viable and often polarising production systems. These production 

systems address some of the issues found in productivist fish culture systems which are 

similar to problems encountered in other intensive livestock systems. These issues can 

include: poor animal welfare and health, negative local environmental impacts, increases in 

pests and disease, negative societal effects and overall poor long-term sustainability. These 

problems within the food production system have contributed to the debate about sustainable 

 
29 The African Great Lakes are a series of lakes found around the East African Rift and consists of 
eleven countries and seven lakes (African Great Lakes Information Platform 2018). 
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land usage, prefaced above during the wider debate surrounding land usage impacts on 

climate change. 

Some of these themes around sustainable livelihood production were addressed in this 

preceding chapter on sustainable livelihoods. These themes are important considerations 

when determining ‘how’ aquaculture production increases will occur. What is fairly evident 

from the preceding sections is that aquaculture production increases will need to occur within 

SSA and therefore an overview of aquaculture production in SSA becomes necessary. 

Research on limitations in aquaculture production in Africa has coalesced around what is 

referred to as the ‘big five’. These ‘big five’ are, feed quality and affordability, seed availability, 

optimal markets and lack of information (Bondad-Reantaso & Subasinghe 2013). These ‘big 

five’ challenges are context specific to African aquaculture development and can be 

understood more broadly as the enabling environment for livelihood adoption and 

implementation highlighted in Figure 2.7. These challenges can be broadly categorised into 

either physical inputs or processes. Within the ‘big five’, physical inputs are feed and seed, 

and the processes are markets and lack of information. Many researchers identify technical 

challenges as being seed and feed (Dalsgaard et al. 2012, Nyombi and Bolwing 2004, Kasozi 

et al. 2017). Most researchers would agree that in Uganda ‘the sector has also been greatly 

affected by … limited production of fish seed and feed’ (Kasozi et al. 2017 p.16). If Uganda is 

to address the need to increase fish production then these challenges that have been identified 

as key constraints to this industry, must be met by aquaculturists. 

Research focusing upon the ‘big five’30 has drawn attention to the need to understand the 

enabling environment in which aquaculture is practiced and how this is a critical element in 

determining livelihood success or failure. Yet this enabling environment is often narrowed to 

focus almost exclusively on the more visible and tangible physical inputs of feed, seed and 

equipment. The importance of these largely technical factors in determining fish farming yields 

 
30 This theme of the ‘big five’ will be used to examine the aquaculture industry in Uganda in section 
‘6.2 Implementation challenges confronting aquaculture livelihood’ on page 229.  
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is a key challenge that must be discussed. These technical challenges must be identified in 

order to discuss their bearing on the success of the aquaculture industry as well as to enable 

a discussion of other factors.31 While these physical inputs play an important part in 

aquaculture implementation and adoption, it is also necessary to consider the wider setting in 

which aquaculture operates and which is so often ignored (Figure 2.7). An adjusted effort to 

increase focus and development of the factors, processes and elements contributing to the 

enabling environment in which aquaculture operates could increase the likelihood of 

aquaculture livelihoods succeeding and ultimately lead to a more sustainable food production 

system able to meet the challenges posed by the ‘perfect storm’ scenario. 

3.3.1 Technical challenges of feed  

The production and manufacture of fish feed is one of the most contentious issues when 

discussing the sustainability of aquaculture. This is because of the key ingredients found in 

fish feed, fishmeal and fish oil. Fishmeal and fish oil are produced from two key sources: the 

largest portion comes directly from small marine fish caught from the wild and the remainder 

from the discarded bones and offal of fish processed for human consumption. The amount of 

the global catch that is used to produce fishmeal and fish oil is 12% or 20 million tonnes (FAO 

2018a). This is a significant quantity and is one of the chief criticisms levelled when the 

sustainability of aquaculture is discussed.  

The largest32 fishery33 on the planet is the Peruvian anchoveta (Engraulis ringens), which is 

almost exclusively used to produce fish feed (FAO 2018a). The aquaculture industry is heavily 

dependent on this fishery to produce fish feed. E. ringens is highly susceptible to changes 

caused by the El Niño event (FAO 2008a). The lessening of cold water upwelling along the 

Peruvian coast reduces the number of available nutrients and leads to a reduction in the 

 
31 The paucity of available research on this subject is evidenced in section ‘4.2.3 Prior research on 
aquaculture’s enabling environment ’ on page 124. 
32 Not the case in 2016 due to the El Niño event, but ordinarily this is true. 
33 According to the FAO a Fishery is defined as ‘A unit determined by an authority or other entity that 
is engaged in raising and/or harvesting fish. Typically, the unit is defined in terms of some or all of the 
following: people involved, species or type of fish, area of water or seabed, method of fishing, class of 
boats and purpose of the activities’ (FAO 2014c). 
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anchoveta population, which in turn affects catches (FAO 2008a). The effect of global warming 

on El Niño events and long-term oceanic changes are still not well understood (Mclntyre et al. 

2009a), but the E. ringens industry is clearly impacted by ocean water temperature changes. 

This is one of a multitude of climate change impacts that is influencing the development of the 

food production system discussed in chapter two. 

Aquacultures reliance on E. ringens as the principal source of fishmeal and fish oil is not evenly 

distributed across the industry. A third of global aquaculture production does utilise fishmeal 

in the production of what are normally higher trophic level fish and crustaceans (The World 

Bank 2013). Recent improvements in fish production and fish feed manufacture have reduced 

the percentage of the global catch used to produce fish feed. Tacon and Metian (2008) point 

to a decreasing trend in the percentage of fish meal within the fish feed. They estimate that 

the current Fish-In Fish-Out34 ratio in the aquaculture sector is 0.7 (Tacon and Metian 2008). 

This means that 0.7 tonnes of fishmeal would produce one tonne of farmed fish. The feed 

composition differs for each species being farmed, with predatory species that are higher up 

the food chain, typically requiring a higher protein feed.  

Ways to reduce the proportion of wild caught fish for fishmeal include maximising fish supply 

chains to reduce waste. Manufacturers are diversifying their sources of fishmeal and an 

increasing proportion (35%) of fishmeal used in fish feed comes from fish residues, left over 

from fish processing (FAO 2012). Despite the criticisms, fish feeds reliance on fishmeal is 

likely to continue as evidenced by the continuing increase in the market price of fish oil and 

fish meal due to their cost effectiveness as protein sources (Tacon and Metian 2008). Despite 

these improvements in value chain efficiency by using fish residues and significant overall 

improvements in the Fish-In Fish-Out ratio, catching fish to feed fish remains problematic. The 

E. ringens caught in Peru are not marketed for human consumption35 and consequentially are 

 
34 Referred to as the FIFO ratio in the aquaculture industry. 
35 There is a small proportion landed for human consumption, but despite marketing efforts the 
volume remains very low. 
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labelled ‘trash fish’. Increasingly these so-called ‘trash fish’ are becoming popular in markets 

around the globe.  

Small pelagic fish now form three quarters of the total inland fish catch in Africa (Kolding et al. 

2019). Historically R. argentea were caught to feed poultry, but sales of these dried fish are 

increasingly an important dietary supplement to many typically poorer households in the 

African Great Lakes region (Timmers 2012, Kolding et al. 2019). Fish discards from processing 

are also routinely found in markets in the region (Figure 3.3). These fish discards and dried R. 

argentea are used in the production of fish feed within Uganda in commercial and private feed 

mills (Timmers 2012). This is a clear scenario where fish and fish products used for human 

consumption is also being used to produce fish. This is an inefficient use of animal protein due 

to the average 10% energy loss as progress is made up the food chain (Slobodkin 1960).  

These criticisms of the use of fishmeal and fish oil in fish feed have raised concerns about the 

long-term sustainability of aquaculture. This has led many policymakers and researchers to 

advocate the return to less input intensive aquaculture (Naylor et al. 2000). Naylor et al. (2000) 

argue that the damage from intensive aquaculture production methodologies are not simply 

limited to the resource intensive inputs that are needed. This productivist model of aquaculture 

can damage coastal and aquatic environments through habitat destruction, waste disposal, 

overfishing of fish for seed stock and fish meal and the introduction of alien invasive species 

and pathogens (Naylor et al. 2000). 

Lazard et al. (2014) surmise that current measures of aquaculture sustainability are based on 

unbalanced approaches. Some adopt a highly centralised role with little inclusion of 

participatory processes, others focus on technical aspects that favour the more powerful 

companies (Lazard et al. 2014). Using an approach that encompassed economic, social and 

environmental and governance factors, Lazard et al. (2014) conclude that technically more 



 

105 
 

intensive farms score better than more extensive models of fish farming36. The issue of 

fishmeal and specifically in Uganda the shared usage of ‘trash fish’ and discards for human 

consumption pose a serious sustainability question for aquaculture in this region.  

3.3.2 Technical challenges of seed  

The other technical challenge for the aquaculture industry in Uganda is seed. These 

challenges are not unique to Uganda but in this context, they are relevant. The challenges of 

developing aquaculture have often centred around the need to farm species that previously 

were exclusively only found as wild populations. This challenge requires substantial technical 

knowledge on fish husbandry, feeding and growth rates, reproduction and environmental 

parameters. The aquaculture industry in contrast to the livestock agriculture is more diverse 

in the range of farmed species. Current estimates are that around 598 aquaculture ‘species 

items’ are produced globally (FAO 2018a). Much of this increase in diversity has happened 

recently, with a 26% increase in farmed aquaculture species occurring in the last decade (FAO 

2018a). While 20 species account for around 85% of production volume, the sheer diversity 

of commercially farmed aquaculture species serves to demonstrate the technical depth and 

breadth that exists within this industry (FAO 2018a). 

O. niloticus37 is the 4th most farmed species by volume in the world and accounts for 8% of 

total aquaculture production (FAO 2018a). Its commercial success is due in part to the 

simplicity of its production. A native freshwater species from Lakes Albert, Edward and George 

in Uganda, it was subsequently introduced into other lakes in the region (including Lake 

 
36 It is important here to note the difference between pond and cage production systems. Cage 
production systems do vary in production intensity, but they are all practised with pelletised feed and 
monosex O. niloticus cultures and are called intensive farming systems as a result. Pond-based 
systems were historically managed extensively with little in the way of inputs (FAO 2013). In Asia, 
new farming practices and changes in technology such as water exchange systems and air pumps, 
have led to pond production systems that are intensive, with high stocking volumes (Little et al. 2017). 
There are of course degrees of farming intensity as controlling certain environmental parameters 
allows for greater or lesser stocking densities in both production systems being discussed. To avoid 
confusion this thesis unless otherwise stated will use the term ‘intensive’ and its derivatives to refer to 
the level of production effort and not to indicate an intensive or extensive production system. 
37 Nile Tilapia. It is specifically this species that has been adopted globally, although there are other 
notable tilapia species that are also farmed such as Oreochromis zilli and Oreochromis aureus. 
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Victoria) and began to be cultivated in other countries in the 1950s (Matthew et al. 2016). 

WorldFish a research Non-Governmental Organisation (NGO), catapulted the development of 

O. niloticus as a suitable aquaculture species for development in Asia through its GIFT 

breeding programme established in 1988 (WorldFish 2015). This species was targeted for 

development by WorldFish, and it underwent a major breeding programme, designed to 

produce the best commercial broodstock for dissemination to poor rural aquaculture farmers 

across Asia (WorldFish 2015). 

While there is no doubt that the GIFT strain has done much for aquaculture development 

around the world, it has not been used in Uganda (WorldFish 2018). This is due to the 

biosafety concerns that GIFT escapes could have on the wild population of O. niloticus in 

Uganda (Eknath and Hulata 2009). With the problematic history of introduced species in 

Uganda  (Baskin 1992) this is of some concern to many researchers (Eknath and Hulata 

2009). As Brummett and Ponzoni write ‘the real risks to indigenous biodiversity and 

ecosystems must be weighed against the potential of aquaculture to generate benefits for 

Africa, the world’s poorest continent’ (2009, p.76). While there have been several breeding 

programmes in other nations38, Uganda has failed to significantly develop its breeding 

programme despite having the fullest genetic diversity present in its wild populations. There 

are also concerns about how preserved this wild stock is for future use as genetic mixing and 

subsequent hybridisation has affected the entire Oreochromis spp. in the region (Eknath and 

Hulata 2009).  

Within Ugandan aquaculture, the used brood stock comes from a breeding programme 

established in the 1970s at the Aquaculture Research and Development Centre based in 

Kajjansi (Mwanja et al. 2016). This brood stock widely used by private and government 

hatcheries has become inbred over the decades since its introduction. This inbreeding has led 

 
38 The GIFT strain was originally developed from four genetic lines or strains and new work is 
focusing on enhancing the genetic diversity found within the GIFT programme (Eknath and Hulata 
2009). Other breeding improvement programmes like the Akosombo (Ghana) line and locally adapted 
and bred Chinese strains have utilised other O. niloticus strains to develop broodstock (Brummett and 
Ponzoni 2009, Eknath and Hulata 2009).  
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to poor performance of fish in culture systems (Mwanja et al. 2016). With the high 

morphological variation in Oreochromis spp. found across the region there is clear evidence 

of the richness of genetic stock available (Mwanja et al. 2016). A trial of four wild strains 

contrasting their growth with this inbred stock found wide variation in growth performance 

(Matthew et al. 2016). The farmed strain performed the worst and grew an average of 

0.52g/day. The wild strains performed better with a growth rate between 2.30g and 0.89g a 

day (Matthew et al. 2016). This clearly indicates that utilising this rich genetic diversity in future 

aquaculture production would be of considerable benefit to Ugandan aquaculture.  

The GIFT strain developed by WorldFish is one example of what a robust breeding programme 

can achieve for aquaculture. The GIFT development programme was achieved at a 

considerable cost and over an extended period of time (Eknath and Hulata 2009). While 

research has been done on the benefits of such a programme to Uganda, the high cost and 

long-term investment needed to make adopting such a programme in Uganda is unlikely in 

the near future. The potential benefits of a national breeding programme to the aquaculture 

industry in Uganda could be significant as this could not only improve yields, but also increase 

resilience to future environmental conditions. The variations in environmental conditions due 

to climate change, require fish able to adapt to these changes, highlighting the importance of 

genetically diverse bloodstock able to acclimatise to a wide range of environmental conditions. 

The last section of this chapter will therefore focus on the specific problems that climate 

change is having on aquaculture production and wild fish capture in Uganda and Eastern 

Africa. 

3.4 Climate change effects on inland fisheries in Eastern Africa 

Uganda has experienced significant changes in its natural environment in the past. Vegetation 

change in the interlacustrine region of Uganda have been linked to the action of humans as 

early as the second millennium AD (Taylor et al. 2000). It is the recent changes to rainfall 

patterns and vegetation within Uganda that are of increasing concern (Timmers 2012). 
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Uganda has recently developed a National Climate Change Policy partly to fulfil signatory 

requirements of international climate change agreements but also to develop adaptation 

measures to deal with the effects of climate change (National Planning Authority Uganda 

2015). This policy focuses on the increased prevalence of droughts due to unseasonal and 

intermittent rainfall (National Planning Authority Uganda 2015).  

The effect of climate change on the fish value chain within Uganda has only recently begun to 

be understood. A report commissioned by the WorldFish Centre in 2012, examined the 

vulnerability of fish production within Uganda (Timmers 2012). The study noted that mean air 

temperatures are increasing, rainfall patterns are shifting, and extreme weather events are 

increasing. The effects of climate change within Uganda are not unique and concern has been 

raised amongst researchers across a range of disciplines (Allison et al. 2005, Kotir 2011, IPCC 

2014). SSA has been portrayed as the most vulnerable region in the world to the impact of 

climate change due in part to its current heavy reliance on agriculture and low capacity for 

adaptation (IPCC 2014, Kotir 2011). The potential effects on the aquaculture industry in the 

region are not understood (Troell et al. 2011, Timmers 2012). The mechanisms surrounding 

aquaculture such as environmental deterioration, economic costs and potential conflicts are 

however expected to negatively affect this industry in Uganda (Figure 3.6). 
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Figure 3.6 Climate change and its effect on aquaculture. Modelling the various factors affecting this 

feedback loop (Troell et al. 2011). 

As has been shown in chapter two, climatic adaptation measures amongst smallholder 

aquaculture practitioners are already taking place. What then of Uganda and the livelihoods 

dependent on fish, either through fishing or aquaculture? Once again, the available evidence 

is sparse and not often specific to Lake Victoria or Uganda. An analysis by Allison et al. (2005) 

was carried out to assess the situation for fishers in countries most vulnerable to climate 

change effects. Unsurprisingly one of the regions where fishers are most at risk is the SSA 

region (Allison et al. 2005). This was due to a combination of factors that included the high 

level of poverty, the nutritional dependency on fisheries and highest predicted temperature 

change. These factors were then used to assess the ‘contribution that fisheries make to 

poverty prevention and poverty alleviation through provision of livelihoods to the poor’ (Allison 

et al. 2005, p.64). Clearly, there is considerable merit in investigating the impact that climate 

change is having and will have on inland fisheries in Africa. 

The effects of warming on aquatic lacustrine environments are still not well understood 

(Shimoda et al. 2011). Many researchers suspect that the effects of climate change on small-
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scale fishers in inland fisheries will be severe (Allison et al. 2005). The rapid warming of the 

African Great Lakes has been documented and is of great concern to researchers (Cohen et 

al. 2016). Lakes are more susceptible to warming than oceans due to their localised and 

relatively static nature (Shimoda et al. 2011). These ‘changes in thermal properties will directly 

and indirectly affect the physiology, distribution, life cycle, and the development of the aquatic 

organisms’ (Shimoda et al. 2011, p.174). While the nature of these effects is still to be fully 

understood they are of concern to the industries and the livelihoods dependent on fisheries in 

the African Great Lakes. 

With fisheries in Uganda contributing towards the food security of an estimated 30 million 

people (Hyuha et al. 2011), any declines in fish populations in Lake Victoria could have a 

disastrous effect on the country. While the precise effects of climate change on Lake Victoria 

are not known, it is possible to speculate using studies such as Cohen et al. (2016). This 

recent study on Lake Tanganyika39 used paleoecological and instrumental records to show 

the lake has experienced sustained warming over the last 150 years (Cohen et al. 2016). 

Examining the pelagic fish fossils in the lake shows a sharp decline in pelagic species over 

the last 150 years. 

This warming has affected biota in the lake by causing a strengthening and shallowing of the 

stratification of the water column (Cohen et al. 2016). The intensified stratification of the water 

column results in less vertical mixing and so nutrient upwelling (on which algal production is 

dependent) is suppressed at the surface (Cohen et al. 2016). This in turn causes a cascade 

effect along the food chain and results in less available feed for fish species, reducing overall 

fish numbers (Cohen et al. 2016). The warming also causes the size of low oxygen zones to 

increase, which in turn provides far less habitable space for the mostly oxygen dependant 

species found in Lake Tanganyika (Cohen et al. 2016). This study recognises that sharp 

declines in fish abundance in the Lake is not purely attributable to increased fishing efforts as 

the decline started before these fishing efforts began in earnest (Cohen et al. 2016). While 

 
39 One of the African Great Lakes found in neighbouring Tanzania. 
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fishing intensity certainly contributes to a reduction in overall fish stocks, it is the warming 

effect of the Lake that ‘suggest that pelagic fish production responds strongly to climate 

change’ (Cohen et al. 2016, p.5). 

This study raises concern for the future of the African Great Lakes. The effects of lake warming 

due to climatic changes have the potential to severely limit fish catches in the future and have 

a deleterious effect on livelihoods that are directly and indirectly dependent on them. A recent 

meeting of the countries in the Great African Lakes region took place in Uganda in 2017, and 

while they recognise the dangers of climate change to the region, policy and action remain 

decidedly sparse (African Great Lakes Conference 2017). While extrapolating the results of 

one study to apply to a different area should be approached with caution, it remains the only 

means of predicting future trends due to the paucity of climate data research on Lake Victoria. 

What is certain is that climate change effects on Lake Victoria are widely predicted to be 

negative and significant. 

3.4.1 Indirect effects of climate migration 

Alongside the direct effects of climate change, there are several indirect effects that are 

relevant to this research. One of the areas of increasing concern is the escalating problem of 

climate migrants. Uganda already has a very large population of displaced people and is the 

highest refugee hosting country in SSA (Ahimbisibwe 2017). Several neighbouring countries 

such as South Sudan and the Democratic Republic of Congo (DRC) are experiencing ongoing 

conflicts, and this is leading to an increase in refugee numbers (UNHCR 2018). This will 

undoubtedly add to the existing 1.2 million internally displaced migrants already in Uganda40 

(Ahimbisibwe 2017). 

A report was prepared by the World Bank to predict some of the potential effects of internal 

climate migrants in three key regions experiencing high levels of population growth (Rigaud et 

al. 2018). Under all three different scenarios, by 2050, SSA will face a large number of 

 
40 Data from May 2017. 
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internally displaced migrants created due to the effects of climate change (Figure 3.7). The 

scenarios equate to between 30 to 70 million displaced climate migrants within SSA (Rigaud 

et al. 2018). This report predicts severe consequences for East Africa in particular and 

identifies this area as a hotspot region due to in part to it being amongst the poorest and most 

climate vulnerable areas (World Bank 2018). 

 

Figure 3.7 Number of internally displaced migrants within SSA under three World Bank scenarios in 

2050 (Adapted from Rigaud et al. 2018). 

The current World Bank scenarios predict that the Western and Central regions of Uganda41, 

are prone to increased water and agricultural stress due to changing climatic conditions and 

the unique geographical, political and socio-economic features in the area (Rigaud et al. 

2018). This will lead to high levels of climate in-migration42 concentrated around the Western 

 
41 The research study area. 
42 In-migration is the process in which people from one area of a country move in to another, 
increasing its population. 
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and Central regions and high levels of out-migration43 concentrated around the Northern and 

Eastern regions (Rigaud et al. 2018). With a large rural population less able to farm 

successfully in the Eastern and Northern regions due to droughts, water stress and 

unpredictable rainfall, people will be forced to migrate to the Central and Western region. 

This disruption of agricultural practices coupled with the ensuing migration of people unable 

to sustain their existing livelihoods will increase pressure on food production systems in 

Uganda. The high and increasing number of refugees in the area will only add to this pressure 

on food production systems. Uganda has been lauded for its treatment of refugees, but a large 

influx of climate migrants alongside refugees fleeing from unstable political systems and 

violence will only serve to test this humanitarian attitude. With increasing pressure on existing 

fragile food production systems and livelihoods in jeopardy, there is a real risk the region could 

destabilise. The need to increase the sustainability of existing livelihoods and make them more 

adaptable to climatic change becomes even more pressing.  

3.5 Conclusion 

This chapter has identified the wider issues that will determine whether fish yields can be 

successfully increased. More specifically by examining the role of the fishing and aquaculture 

industry, it positions this research within the ‘perfect storm’ scenario proposed by Beddington. 

The global practice of overfishing is continuing to strain the resilience of the world’s future wild 

fish stocks. Worryingly the practice of fishing beyond MSY is increasing and points to a 

catastrophic ‘tragedy of the commons’ scenario in which wild fish stocks are exhausted. 

Management of fish stocks is complex as many stakeholders with technologically intensive 

fishing fleets compete to maximise their returns. While the Ugandan fishing industry is less 

technologically developed, the number of livelihoods reliant on the ‘tri-economy’ that exists in 

 
43 Out migration is the process in which people from one area of a country move out into another, 
decreasing its population.  
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this area are considerable. This makes the overfishing of the stocks within Uganda particularly 

alarming.  

Aquaculture now contributes significantly to fish production around the globe and the rapid 

growth of this industry continues unabated. This growth has been unequally distributed around 

the world, and Africa had lagged behind other regions. Since the 2000s this has changed, and 

aquaculture production has quickly increased in Africa. High demand for fish on the continent 

and a booming human population growth have created a strong market for this commodity. 

Despite the rapid growth in aquaculture, it is unlikely that Africa’s supply of fish will meet the 

current or future demand in its entirety. Uganda is one of the countries in Africa most 

dependent on fish and so the future demand for fish in this country is almost assured. The 

international and national pressures that are encouraging the adoption of aquaculture at a 

smallholder level are intense and will likely continue unabated for the foreseeable future. The 

importance of understanding how these macro forces are interacting at the micro-level 

becomes clear, as set out in RQ444. 

 
44 These are repeated here for the benefit of the reader. 
 RQ1. To what extent is aquaculture being successfully developed in Western and Central 
Uganda? 
1.1 What are the patterns of aquacultural development in the two regions? 
1.2 What are the challenges faced by potential aquaculturists? 
1.3 How effective is the enabling environment in which smallholder aquaculture practitioners in 

Western and Central Uganda are operating?  
RQ2. What is the policy framework within which aquaculture development is being promoted? 
2.1 What are key policies promoting aquaculture? 
2.2 What are the mechanisms in place to support aquaculture development? 
2.3 How do national level policies connect with people at the local level?  
RQ3. To what extent is the Sustainable Livelihoods Approach a useful framework for 
understanding the development of the Ugandan aquaculture sector?  
3.1 To what extent is aquaculture contributing to sustainable livelihoods? 
3.2 What practical recommendations for reducing the gap between policy expectations and local 

realities can be made based on this research? 
3.3 Is the Sustainable Livelihoods Approach appropriate for understanding the ways that 

aquaculture is developing in Uganda? 
RQ4. How does a study of aquaculture in Uganda reflect upon and advance the concept of the 
‘perfect storm’?  
4.1 How are the pressures in the ‘perfect storm’ influencing aquaculture development in Uganda? 
4.2 How is this pressure influencing the lived reality of aquaculture practitioners? 
4.3 What can be learnt from how the macro-level scenario of the ‘perfect storm’ is being realised 

at the micro practitioner level? 
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The resilience of the aquaculture industry may depend on technical factors such as the genetic 

bank within the wild population of native species, but the government may not have sufficient 

or adequate technical resources to maximise its potential. While solutions to these problems 

exist, they require high levels of technical competency and large amounts of economic capital. 

RQ1 addresses how the aquaculture industry in Uganda is developing and is clearly 

significant. It begins to answer whether the aquaculture industry will be able to meet the 

challenges of a changing environment. Another critical aspect of this is how the policy 

framework in Uganda is developing (RQ2). Answering these RQs forms a key component in 

understanding the complexities inherent in creating an industry with sustainable livelihoods, 

using Uganda as a case study. 

The focus on sustainable livelihoods is the remaining point to address (RQ3). A key concern 

in the growth of aquaculture is the increase in the use of fishmeal for fish feed. In Uganda, this 

is highly relevant as products used in fishmeal are eaten by those most at risk of food 

insecurity. Food insecurity in Uganda and across SSA is likely to be exacerbated in the near 

future as the effects of global warming increase with concern already being expressed 

because of increased droughts and intermittent rainfall. These effects are likely to be 

compounded as other climatic changes become apparent. The future resilience of the fisheries 

industry is in doubt as previous studies on lake warming predict a decline in wild fish stocks. 

This in turn increases the importance of developing sustainable aquaculture livelihoods in 

Uganda. 

The global pressures that are driving the need to increase food production are also impacting 

on the sustainability of livelihoods within the Ugandan aquaculture industry. A greater 

understanding of sustainable livelihoods is needed to address the linkages between the local 

and national level. The next chapter will set out a framework through which the data necessary 

to address these concerns can be collected and discussed. 
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CHAPTER FOUR 
METHODOLOGY: 

CHASING THE STORM  
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4.0 Introduction 

This chapter will set out the research approach that can answer the four RQs posed by this 

thesis. This research is an empirically based piece of work that will contribute towards the 

broader theoretical discussions on sustainable food production systems. A robust 

methodological approach is needed that can successfully evaluate praxis and relate this 

appropriately to broader theoretical frameworks. The sustainable livelihoods theory central to 

this thesis also requires data collection tools able to capture the complexity inherent in 

aquaculture livelihoods. An appropriate understanding of methodological and research tools 

is therefore critical to fulfil the aim and objectives of this thesis. 

The starting point of this chapter is the epistemological approach framing the worldview in 

which this research is conducted. After this some of the important considerations around data 

collection will be discussed and past research on aquaculture centred around sustainable 

livelihoods will be critiqued to select the most appropriate research tools. These data collection 

tools will then be described and critiqued, before some of the unique cultural and ethical 

challenges of conducting research in Uganda are discussed. This chapter will systematically 

review this research’s epistemological view, examine prior research literature techniques, 

evaluate the methodological tools used and discuss pertinent ethical and cultural 

considerations, to arrive at an appropriate research approach. 

4.1 Epistemological approach 

This study is located at the interchange between two different branches of science, natural 

and social. This study is using the social sciences to examine a natural science phenomenon 

(aquaculture). These two branches often align with different epistemological viewpoints and 

so consideration must be given to which approach is most suitable. Epistemology is a branch 

of philosophy concerned with the theory and derivation of knowledge. Two differing 

epistemological approaches are considered to arrive at an approach that is suitable for this 

research: positivism and realism. 
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4.1.1 Positivism 

Positivism is the oldest of the two epistemological views to be discussed and it is most often 

used within the natural sciences. Its ‘cause and effect’ approach suits the investigation of 

natural phenomena. This is because positivism is concerned with the formation and study of 

general scientific laws (Easton, 2010). First defined by Auguste Comte (1798-1857), this 

epistemological approach is now understood as the ‘scientific method’, concerned with the 

formation and study of general scientific laws (Comte, 1975). Whilst positivism is routinely 

perceived as a philosophy of knowledge, it builds its foundation and justification in the positivist 

philosophy of history, as defined by its two most prominent theorists, the aforementioned 

Comte and Henri de Saint-Simon (1760–1825) (Paquette et al., 2016). Comte saw the 

changes in how information was observed and explained this as an evolution starting with an 

infantile view expressed through mysticism and maturing into scientific observation (Heilbron 

1991). It is this latest stage of scientific observation that informs this research. 

In the 1960s a discussion named ‘the positivist dispute’ (der Positivismusstreit) took place in 

Germany and this, together with continued arguments in other countries in the ensuing 

decades, led to a shift away from the heavy reliance on a theory-laden nature of knowledge 

(Hjørland, 2005). Whilst this epistemology may have recently fallen out of favour it does still 

have influence as a background or ‘silent philosophy’ (Hjørland, 2005). Indeed its effect is still 

felt in many discussions around cultural policy, with some arguing it is an ‘integral part of the 

‘gene’ of many contemporary debates in cultural policy’ (Paquette et al., 2016, p.3). Whilst this 

epistemological viewpoint is not being explicitly considered for this research, its implicit 

impacts need to be considered. This nomothetic (study or discovery of general scientific laws) 

is limited when attempting to investigate social phenomena. Its emphasis on the establishment 

of facts and the formulation of hypothesis fall short when attempting to investigate human 

behaviour. Far more pertinent are questions centred on an understanding of human actions 

and not an approach suited to an explanation of said actions. As this research is explicitly 

concerned with aquaculture livelihoods and difficult to measure concepts such as 
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sustainability, an epistemological approach is needed that captures human actions as well as 

human behaviours. 

4.1.2 Realism 

Realism is one epistemological approach that achieves this. Developed chiefly by Roy 

Bhaskar (1914-2014), this approach attempts to address some of the weaknesses of using a 

natural science epistemology (positivism) to investigate social sciences. It assumes a 

transcendental realist ontology in which an external reality exists that is separate to our current 

understanding (Bryman, 2012). This view is shared with positivism. A key question to ask is: 

‘if the social world is socially constructed and significantly concept-dependant, how can it be 

treated as independent of the researcher’s knowledge’ (Sayer 2000, p.32)? This so-called 

Hall-of-Mirrors effect, the idea that theories confront themselves within research, resulting in 

a loss of objectivity is a major criticism of critical realism. But as Sayer (2000) notes, the social 

constructs being studied would exist regardless of the research taking place. 

The second feature in common with positivism is the assumption that the same methodology 

can be used for both the natural and social sciences to collect data and to provide an 

explanation for this data (Bryman, 2012). This retroductive45 methodology attempts to answer 

the question ‘why things appear as they do’ (Sayer, 2000). This differs significantly from 

positivism with its focus on ‘the how of things’. 

Within realism, there are two major forms: empirical and critical. Empirical realism would not 

recognise generative mechanisms that underlie and eventually produce social phenomena 

(Sayer, 2000). A critical realism method asserts that only by recognising the events and 

narrative of the social world are we able to understand the reality of the natural world (Bryman, 

2012). As Bhaskar states ‘these structures are not spontaneously apparent in the observable 

pattern of events; they can only be identified through the practical and theoretical work of the 

social sciences’ (1989, p.2). Sayer (2000) condenses critical realism into eight key 

 
45 A logical inference starting with observation and attempting to find the simplest and most likely 
theory.  
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assumptions (Table 4.1). The discourse on knowledge, the subsequent assumptions and 

interpretation of this knowledge, shape the understanding of social phenomena (Table 4.1). 

Whilst there are many key thinkers on critical realism (Hunt 2003, Bhaskar 1989, 1975, Archer 

et al. 2004), Sayer’s stance is perhaps most apt for this research, due to his pragmatic and 

detailed ontology of critical realism (Easton, 2010). 

Table 4.1 Sayer’s eight key assumptions of critical realism. 

1. The world exists independently of our knowledge of it.  

2. Our knowledge of the world is fallible and theory-laden. Concepts of truth and falsity fail to provide 

a coherent view of the relationship between knowledge and its object. Nevertheless knowledge is not 

immune to empirical check and its effectiveness in informing and explaining successful material 

practice is not mere accident. 

3. Knowledge develops neither wholly continuously, as the steady accumulation of facts within a 

stable conceptual framework, nor discontinuously, through simultaneous and universal changes in 

concepts. 

4. There is necessity in the world; objects—whether natural or social— necessarily have particular 

powers or ways of acting and particular susceptibilities. 

5. The world is differentiated and stratified, consisting not only of events, but objects, including 

structures, which have powers and liabilities capable of generating events. These structures may be 

present even where, as in the social world and much of the natural world, they do not generate regular 

patterns of events. 

6. Social phenomena such as actions, texts and institutions are concept dependent. We not only have 

to explain their production and material effects but to understand, read or interpret what they mean. 

Although they have to be interpreted by starting from the researcher's own frames of meaning, by and 

large they exist regardless of researchers' interpretation of them. A qualified version of 1 therefore 

applies to the social world. In view of 4–6, the methods of social science and natural science have 

both differences and similarities. 

7. Science or the production of any kind of knowledge is a social practice. For better or worse (not just 

worse) the conditions and social relations of the production of knowledge influence its content. 

Knowledge is also largely—though not exclusively— linguistic, and the nature of language and the 

way we communicate are not incidental to what is known and communicated. Awareness of these 

relationships is vital in evaluating knowledge. 

8. Social science must be critical of its object. In order to be able to explain and understand social 

phenomena we have to evaluate them critically (Sayer, 1992, p.5). 
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A critical realist approach attempts to understand and explain human behaviour, while 

positivism attempts to understand these behaviours and does not explain them. By adopting 

this epistemological approach, this research located at the intersection of the two sciences 

does not assign a privileged status to either (Sayer, 2000). Therefore, such an epistemology 

approach is suitable for this research, as it addresses the key differences between two 

sciences and then reconciles them into a suitable framework. By assuming that reality is 

socially constructed, but not always so, it provides a framework in which these generative 

mechanisms that create this reality can be studied.  

This is especially relevant when considering this thesis’s RQs. While critical realism is an 

appropriate epistemology able to answer all the posed RQs, a positivist approach is not. 

RQ1.3, 2.3, 3.1, 3.3, 4.2 and 4.3 are concerned with the underlining human behaviour that is 

shaping human actions and influencing the aquaculture industry in Uganda. While the practical 

and empirical aspects of the aquaculture industry in Uganda can be addressed through a 

‘cause and effect’ epistemology characteristic of positivism, the question of ‘why things appear 

as they do’ a key trait within critical realism, is crucial for providing a meaningful discourse on 

the role of sustainable livelihoods within the ‘perfect storm’ scenario. 

4.2 Data collection considerations 

The appropriate epistemological approach for this study is ‘critical realism’. This epistemology 

needs to be framed through an appropriate data collection approach, as this underpins the 

study and shapes the overall direction of the research. This section will consider the merits 

and demerits of an inductive or deductive approach and the benefits of a case study approach 

to frame the data collection. Once the data collection approach has been clarified, several key 

studies that have investigated the context in which aquaculture operates will be examined. 

The research tools that have been used in these studies will be identified and then critiqued 

to assess their appropriateness for this piece of research. 
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4.2.1 Inductive and deductive approaches 

There are two approaches that can be adopted during the data collection: either inductive or 

deductive. A deductive approach begins the data collection process with a defined hypothesis 

or theory and seeks confirmation (Bryman, 2012). This approach from generalisation to 

specifics is often seen as a top-down approach. A deductive approach would therefore not be 

a suitable method for this research with its emphasis on sustainable livelihoods, the epitome 

of a bottom-up approach. With the large number of interconnecting relationships and levels of 

analysis needed in this research a defined hypothesis at the outset of this work would be 

presumptuous and disingenuous and prematurely ascribe a comprehensive level of 

understanding to a situation with many unknowns.  

An inductive process, uses observations from data collection, to shape a theory (Bryman, 

2012). This is especially important when investigating an issue that has many differing views. 

As Barrett et al. (2002) write, it is important to ‘avoid a theory-driven polemic that forces one 

into ‘taking sides’ on an issue that is more than two dimensional’ (Barrett, Caniggia and Read, 

2002 p.31). With this approach it is critical that the answers given by the respondents’ steer 

and direct the direction of the conversation. This allows for a level of fluidity in the observations 

and findings and impacts on the theory discussion. Without this approach, the researcher’s 

presuppositions would have shaped the conversation and the eventual direction and outcome. 

This allowed for a bottom-up approach in which generative mechanisms are observed with a 

degree of objectivity and neutrality. 

This is not to say that key theoretical concepts are ignored. This research takes place within 

the existing theoretical frameworks that surround sustainability, livelihoods and the ‘perfect 

storm’ concept. As such, collected data is naturally evaluated against this knowledge. Using 

an inductive methodological approach allows for the testing of existing theoretical frameworks, 

whilst not overtly steering the respondents towards a particular conclusion. This inductive 

approach is clearly the most appropriate for this research as so many of the mechanisms that 

are shaping the Ugandan aquaculture industry are unclear and unknown and it is critical that 
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respondents steer and direct the conversation. Only by allowing this process to occur naturally 

can a true and accurate representation of the sustainable livelihoods at the centre of the 

Ugandan aquaculture industry emerge from the data collection portion of this research. 

4.2.2 Case studies 

This thesis will present the qualitative data that is gathered, as a case study of aquaculture in 

Uganda, based on a variety of research methods. Case studies are often used for 

geographically bound industry studies (like aquaculture in Uganda) and are therefore 

particularly relevant for this research (Jones et al. 2006, Schulte-Herbrüggen 2011). 

Researchers have previously used case studies to investigate and analyse the effects of social 

sciences in a range of different environments (Campbell et al. 2002). The use of case studies 

as a research method, its merits and demerits are therefore worth considering for this piece 

of work. 

A case study approach is particularly suited to research where the questions being asked are 

‘how’ and ‘why’ (Bryman, 2012). With the extended amount of time spent investigating a 

singular case, a complex set of factors and relationships can be investigated. A case study 

approach can thus deliver greater understanding of particular phenomena and allows the 

nuances of a subject to be fully investigated (Easton, 2010). Given the value of case studies 

to tackle layered and complex phenomena (Easton, 2010), it is precisely this method, that 

could be helpful when investigating the sustainability of the aquaculture industry in Uganda. 

This is because of the complexity of livelihoods, demonstrated through the specific focus of 

the SLA model in Figure 2.7, and which are at the centre of this thesis.  

However, it must also be acknowledged that there are disadvantages to using a case study 

approach. For example, case studies are often criticised for a lack of generalisability (Yin, 

2003). It is argued that case studies are generalisable to theoretical propositions and not to 

populations or universes (Yin, 2003). However this view misinterprets the role of case studies 

which are able to stand alone, to capture a phenomenon comprehensively and in depth 
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(Easton 2010). Another concern is that when investigating social issues which are comprised 

of human interactions, case studies which are singular in nature may be unable to capture the 

complex interactions between multiple actors. Case studies are not bound solely to the 

relationships within the case studies and have been able to investigate relationships that 

emerge from within the case study but can also exist outside of the case study (Jones et al. 

2006). So, whilst the suitability of case study research may be questioned, a proactive 

awareness of actors outside of the case study means that this weakness can be overcome. 

The strength of using a case study approach is that it allows for theoretical reflections to occur 

(Bryman 2012). They are also eminently suitable when multiple research methods are being 

used to answer a set of RQs as it is in this instance (Gillham 2000). By grounding the topic of 

discussion in a specific locality, wider theoretical propositions and observations can be 

reached (Gillham 2000, Bryman 2012). It is for the reasons mentioned above that a case study 

approach is suitable for researching the complexities of the setting in which aquaculture is 

taking place, as this goes beyond a purely technical narrative and is able to be critical of the 

enabling environment in which Ugandan aquaculture operates. There are three case studies 

based on geographical regions in this thesis, Rukungiri, Mbarara and the Kampala region. The 

details of how these regions were delineated and chosen is dealt with in section 4.3.4 as this 

is best discussed when reflecting on the entire research process. The next section will focus 

on similar research to demonstrate the suitability of the chosen research tools. 

4.2.3 Prior research on aquaculture’s enabling environment  

There have been few studies investigating the role of the enabling environment or setting in 

which aquaculture is developing or using an approach centred around sustainable livelihoods 

This is unsurprising as aquaculture research has focused almost exclusively on the physical 

inputs of feed and seed and the ‘softer’ skills, abilities and inputs that heavily influence the 

success or failure of aquaculture have been largely ignored. The neglected role of these 

processes and factors within the setting in which aquaculture operates is therefore of prime 

importance and a focus on this will be a significant contribution to knowledge that this thesis 
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will make. Those that have studied, or given this area consideration, have used a mix of 

research tools that include: semi-structured interviews, focus groups, participant observation 

and key informant interviews. There are four previous studies investigating social dynamics 

and relations amongst fishers and aquaculturists in developing countries that warrant further 

elaboration at this point. They are all based in developing countries, with two studies taking 

place in East Africa and so are directly relevant to this research.  

Belton, Little and Sinh (2011) investigated the social relations of catfish producers in Vietnam 

and highlighted the importance of kinship relations and informal transfers of knowledge as 

crucial to the establishment of successful aquaculture. This study had set out to use semi-

structured interviews, but the sensitive political climate necessitated a change towards 

structured interviews. Previous quantitative research on catfish production in Vietnam (Sinh 

and Hien 2010, Phan et al. 2010), had only been able to note the impact on the social-

economic milieu and the need to improve linkages amongst stakeholders. By adopting a 

qualitative approach, Belton, Little and Sinh (2011) began to explore some of the intricacies 

and impacts that social and human capital were having on catfish production in Vietnam. This 

study was limited by its need to abandon semi-structured interviews and its inability to use 

other qualitative research methods. 

Barrett, Caniggia and Read (2002) undertook a study investigating the social and community 

impact of aquaculture globalisation in Chile using both semi-structured interviews and focus 

groups. They found key differences in civic community engagement and the state of civil 

society in urban and rural settings. The authors (Barrett et al. 2002) note that the data on 

social interactions was gathered using qualitative measures as they wanted to capture the 

range of views and experiences held by the aquaculture community. 

Tobey and Torell (2006) conducted a study on coastal poverty and Marine Protected Area 

management in mainland Tanzania and Zanzibar using focus groups, household surveys and 

key informant interviews. Whilst it did not examine the effect of aquaculture, the study 

highlighted the role of social development and its effect on sustainable fisheries development. 
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The study remarked on the importance of strong social networks that benefit individuals during 

times of income or food stress. Only by using a methodological framework that allowed 

participants to express their own views and opinions were the benefits of this social network 

able to be studied. 

Katikiro, Macusi and Deepananda (2014) examined the interplay between changes in fisheries 

and social dynamics in coastal fishing communities of Tanzania. This study used semi-

structured interviews, participant observation and focus groups to examine the weakening 

nature of social dynamics and knowledge transfer on the nature of fishing. The recognition of 

the community driven approach to fisheries found in Tanzania underlies the appropriateness 

of using a methodology that is able to ‘hear’ the collective and individual voice. The use of a 

methodology that does both, i.e. individual interviews and group interviews, becomes a 

necessary tool to adequately capture the data in a community-driven society. The use of 

participant observation ensured that all social processes and events relating to fisheries were 

considered. By utilising participant observation alongside other methods, they were able to 

more fully understand attitudes and perceptions surrounding fisheries. 

Finally, some important practicalities need to be addressed in order for this methodology to 

succeed. First, the level of investigation at which this research is aimed. Various population 

levels could be studied: macro, meso and micro (Schuller, 2007). Macro-level is understood 

to be at the institutional, or country level. Meso is understood to be at the village or community 

level, whilst micro is seen at an individual, household or nuclear family level (Schuller, 2007). 

This research starts by focusing on the micro-level (household) and moving up in scale until 

structures at the macro-level (national) are being examined. This will adequately capture the 

lived reality of smallholder food producers, and by examining the national level, is able to then 

place these same smallholders within the ‘perfect storm’ context. 
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4.3 Primary data collection tools 

All of the above-mentioned studies have been able to examine the some of the neglected 

elements in which aquaculture and fisheries is practiced among communities in developing 

countries using the techniques this study is proposing. Previous research by this author was 

able to investigate the impact of aquaculture within Zanzibar on food security and wealth 

generation using this proposed methodology (Messeder 2015). There are several qualitative 

data collection tools that proved effective within this research, such as semi-structured 

interviews with follow-up interviews, focus groups, participant observation and key informant 

interviews. The advantages and disadvantages of each in this study’s context are discussed 

below, as well as an explanation of the methods chosen. The practical application of these 

research tools will then be discussed in further detail.  

4.3.1 Focus groups 

The first research tool to consider is the use of focus groups. Focus groups offer a useful 

approach to investigate the differences in opinion surrounding a topic. In particular, they 

provide a dynamic context from which to explore the differing arguments around certain 

viewpoints. For example, similarities in opinion can be tested in different groups based on 

gender, age or profession (Flowerdew, 2005). Research groups are most appropriate when 

employed in research areas that involve complex patterns of behaviour and motivation and 

where diverse views are held (Flowerdew, 2005). 

There are drawbacks in using focus groups as a means of data collection. Because of the 

multiplicity of people represented, it can be challenging to ensure an individual’s viewpoint is 

given equal consideration (Merriam et al. 2001). The complex social relationships that govern 

us all will also have a part in shaping the overall outcome of the data. Views which are sensitive 

or controversial are likely to be underreported. Respondent’s views will be influenced by those 

around them and may change what or how they express their opinions. However, a strength 
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of this method is that it allows individual views to be observed as they emerge in a social 

context (Flowerdew, 2005). 

The ability of focus groups to explain values, perceptions, attitudes, and opinions found 

amongst groups of people, allows for an in-depth examination of relationships and behaviours 

(Krishna and Shrader 1999). Merriam et al. (2001) stress the cultural appropriateness of 

utilising focus groups as a research method. The value of using group research in Botswana 

became apparent when Merriam et al. (2001) discovered that the credibility of information 

depended on the number of people approving of and so became a practical necessity. The 

world-view of an African collectivist is that ‘first and most importantly that of the 

community…this means not that the individual is selfless, but that the self is the community’ 

(Verhoef and Micheal 1997, cited in Bukuluki, 2013). Within Ugandan culture, with its higher 

focus on collectivism and stronger social bonds, the legitimacy on focus groups as a research 

tool becomes apparent (Bukuluki 2013). 

The theoretical validity and advantages that focus groups can bring as a research tool, 

ensured their part in this study. Four focus groups (Table 4.2) were held with between 8-12 

respondents per focus group. This group size is deemed to be the most appropriate size range 

to draw out the richest data set (Bryman, 2012). Respondents were selected to most widely 

reflect the diversity found within the industry, and encompassed, different ages, genders as 

well as enterprise sizes and longevity. Focus groups were split geographically, with the initial 

two focus groups amongst fish farmers in Rukungiri district. An opportunistic meeting led to a 

third group discussion amongst a different set of fish farmers in Rukungiri district. The final 

two focus group discussions were planned for fish farmers in the Kampala region, but a low 

attendance rate only allowed for one focus group discussion in Kampala. 

Participants spent between thirty minutes to two hours in these groups. Questions focused on 

issues relating to the state of the aquaculture industry in Uganda, key challenges and 

opportunities, the effects of government programmes, the role of education and the influence 

of social relations and reasons for success/failure in aquaculture. Respondents were asked to 
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perform a range of group exercises (ranking challenges, mind maps, open discussion) 

suggesting ideas to overcome some of the challenges they have identified. This was so 

participants engaging in this research process felt a sense of ownership and become invested 

actors (Chambers, 1983).  

Focus groups can be a powerful methodological tool within the right research scenario 

(Bryman, 2012), during this research, this tool proved to less effective than initially envisaged. 

Deference was typically given to a self-appointed leader of the group, which generally was the 

most financially powerful individual present. This person dominated the conversation and 

steered the discussion along a trajectory that reflected their viewpoints. This resulted in 

shortened discussion time (20 minutes in one case), some participants falling asleep and at 

best the voice of only three respondents being heard. However, despite their shortcomings 

considerable insight into power relations in this industry were gained through observation of 

the interactions between participants.  

The Kampala and one of the Rukungiri focus groups had a more democratic approach, with 

multiple insights and perspectives given consideration. This was perhaps due to the more 

socially equitable demographic of the group, with similar power (i.e. age, income, gender) 

relationship levels. In rural areas where individuals were known to each other and with a more 

disparate income level this was not always the case. While focus groups were useful in visibly 

demonstrating the dominant power relations in this industry, this was very much an indirect 

result. The added expense and inconvenience to fish farmers meant their usefulness as a 

research tool was limited with some participants being more engaged during individual 

interviews. For this reason, and the ones mentioned above, the direct benefits of the focus 

groups were mixed. 

4.3.2 Semi-structured interviews 

The second methodological tool to consider is semi-structured interviews. These differ from 

structured interviews in that they elicit more than just a fixed set of responses. A structured 
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interview has a closed set of questions, with each respondent being presented with the exact 

same questions in a prescribed order. This allows for the generation of statistical data in which 

the answers can be reliably aggregated. In contrast, a semi-structured interview has a more 

fluid and open script of themes. This unstructured nature provides insight into research 

participants in a way which structured interviews that are often quantitative are not able to 

(Bryman, 2012). 

The setting in which semi-structured interviews take place is paramount. Belton et al. (2011) 

conducted interviews in Vietnam on the social relations of catfish production, and found that 

maintaining an open dialogue (which is necessary for semi-structured interviews) was difficult 

to achieve. This was credited to a politically charged environment, creating unease and a fear 

of reprisal (Belton et al., 2011). Uganda is considered a safe country to travel by the Foreign 

and Commonwealth Office, but they note that presidential, parliamentary and local elections 

have resulted in some outbreaks of violence (Foreign and Commonwealth Office 2019). This 

political unease has the potential to influence the openness of the dialogue. Reiterating the 

researcher’s neutrality and confidentiality helped respondents to remain open even when 

discussing politically charged themes. This ensured that respondents remained frank in their 

discussions and so the high quality of collected data was assured. 

The need for openness and honesty from participants in order for semi-structured interviews 

to be a legitimate research tool is raised by Malbon (1999). Malbon (1999) worked on the 

clubbing scene in the UK, using semi-structured interviews to explore this topic. He used 

multiple interviews to achieve three aims. The first interview was able to put the respondent at 

ease, ensuring that a follow-up interview garnered further information that might not have been 

possible without the trust established in the first interview. The second purpose of using 

multiple interviews was that Malbon (1999) was able to gather crucial background information 

on the respondent so time could be spent on gathering data on the topic being studied. Thirdly 

the first interview was used to prepare for the next interview stage. This approach meant that 

second interview often had an ‘increased informality’ (Malbon, 1999). It is precisely these 
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reasons that this research performed follow-up interviews with respondents that responded 

well to initial interviews. 

The importance of hearing the respondent’s voice is evidenced by research work carried out 

by Katikiro et al. (2014) on the social dynamics of coastal fishing communities in Tanzania. By 

using semi-structured interviews and focus group, the respondents were able to ‘tell their 

stories, in their own words, viewed from their perspective’ (Katikiro, Macusi and Deepananda, 

2014, p.99). This approach is able to elevate the participants from passive subjects to active 

members of research. 

In total 117 data points were collected during the course of the research, that can be 

categorised into location, role of participant and according to which data collection method 

was used (Table 4.2). An initial process in which five pilot interviews were carried out honed 

the questions and the interview process. Key informant interviews were carried out with 

government workers, large-scale producers, industry and research agency representatives, 

as well as private sector representatives, fish traders and subsidiary service sectors. These 

interviews allowed for a unique insight into the state of the industry from diverse stakeholder 

perspectives and allowed for the establishment of baseline data and in some cases provided 

access to other respondents. These interviews built towards the institutional picture and 

allowed for the exploration of the dynamics and relationships between various actors.  

The 45 semi-structured interviews conducted were with practising fish farmers in 

predominately rural and urban settings (Table 4.2). There were only four women farmers within 

this data set as most were male. Some interviews were with former and prospective fish 

farmers, who could give different insights into this industry, and were classed as observation 

days. The range of enterprises visited ranged from large cage and pond production systems 

to small pond and cage systems. This variety gave a much-needed perspective on the wider 

aquaculture system in the country.  
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Table 4.2 Data collection breakdown of number of tools used and categorisation according to role and 
location. See appendix D for a detailed breakdown of all data collection points. 

Data collection tools   Data 

categorisation 

  Data location  

Focus groups  4  Fish farmer 69  Kampala and surrounding area 

(Semi structured interviews) 

42 

(15) 

Semi structured 

interviews (fish farmers) 

45  Government 30  Rukungiri district and surrounding 

area (Semi structured interviews) 

51 

(25) 

Key informant 

interviews 

29  Independent 

expert 

9  Mbarara district and surrounding 

area (Semi structured interviews) 

10 

(4) 

Observation/field days 39  Public Meeting 5  Other districts and regions               

(Semi structured interviews) 

14 

(1) 

   Focus groups  4    

 

Typically, an interview was arranged via a first point of contact either through a phone call, 

after a face-to-face meeting or through an extension officer. The semi-structured interviews 

were usually started after a farm tour in which informal data gathering commenced. During 

this tour informal and production-based (structured) questions were asked to capture the 

background data (Appendix A) and put the farmer at ease, and audio, video and photographs 

were taken. After this tour the semi-structured interview questions took place. These collected 

basic demographic and any available aquaculture production data and then focused on issues 

relating to motivation, knowledge transfer, aquaculture relationships, reasons for 

success/failure, farming practices and sustainability (see appendix A, B and C). These 

questions, which were adapted to the specific context of each interviewee, are able to capture 

the lived reality of the aquaculture practitioner and utilises the concepts within sustainable 

livelihoods theory to do so.  

These open questions created frank dialogue opportunities and respondents were actively 

encouraged to elaborate on these topics. This entire process often took in the region of two 

hours and at the end of this process respondents were sometimes asked for a future follow-
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up visit. Follow-up visits with informal questions and further elaboration on several topics were 

then conducted either at the behest of the respondents or the interviewer. Follow-up visits 

were classed as observation/field days (Table 4.2) as they encompassed a range of activities, 

that were typically very immersive and are best discussed in the ensuing sub section (4.3.3). 

The benefit of these visits in which trust had already been established, were more open and 

frank conversations in which the nuances of the aquaculture industry in Uganda could be 

explored.  

4.3.3 Participant observation 

The final methodological tool to consider is participant observation. Participant observation as 

a research tool is credited to Malinowski’s (1922) development of existing ethnographic 

fieldwork into a formalised methodology. Ethnography enables the researcher to elucidate the 

values, perceptions, attitudes and opinions of individuals and groups and provides an in-depth 

examination of their relationships and behaviours (Krishna and Shrader 1999). Malinowski 

(1922) placed equal importance on everyday interactions and observations and did not rely 

solely on directed inquiries (DeWalt and DeWalt R. 2011).  

This tool has since been modified and adopted by numerous researchers not only in the field 

of social anthropology but also in many other disciplines such as development studies and 

human geography. Participant observation essentially refers to the act of living among or being 

with informants while attempting to gain a significant degree of acculturation into local norms 

and systems. Striving for detached scientific objectivity whilst conducting empathic 

participatory research has been identified as a key balancing act for researchers using 

participant observation (DeWalt and DeWalt R. 2011) and was an issue to remain aware of 

throughout the fieldwork. 

Chambers (1983) argues that participant observation brings to light some of the flawed 

conclusions drawn from the exclusive use of structured surveys. Chambers (1983) argues 

persuasively for the need for concerned independent observation and analysis in critical 
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scholarship, in a rural development context. A key weakness of this technique is that there 

can be a tendency to overgeneralise the data due to the small sample size (Yin 2003). This is 

offset by the depth and richness of the data that is collected, offering unique insights into 

situations being researched. Closely observing participants at a grassroots level gave detailed 

evidence of current industry practices, as well as in-depth insights into the perspectives of 

aquaculture practitioners in Uganda.  

The shadowing of extension workers and association members allowed for the observation of 

‘authentic’ behaviour. Data was recorded through a mixture of field notes, key audio recordings 

and photographic and video footage. This ensured a comprehensive record of activities, 

interactions and events were recorded during the data collection. The 39 observation days 

(Table 4.2) included farm visits with extension workers and industry actors as well as 

association members and generated insight into the day-to-day activities taking place in this 

industry as well as many other industry activities and processes46. This last tool was 

particularly valuable in informing the iterative process used in this research, as will become 

clearer in the next sub-section (4.3.4). 

This approach was particularly useful when capturing the influence and role of associations 

and community groups. There were a number of groups that were surveyed during this work 

with a detailed description and breakdown in (Table 4.3). These eight associations or groups 

can be divided into: four formal associations, three informal fish farming groups and one 

community group (Table 4.3). Semi-structured interviews of farmers within these groups did 

take place, but observation of how these groups operated was an important data collection 

method that allowed data on the setting in which aquaculture is operating, a key part of RQ1.3, 

to be collected. The necessary methodological tools discussed in the sections above enable 

the aquaculture industry in Uganda to be critically evaluated. The next important step was 

 
46 These include: Pond planning and sitting, Pond construction, Pond draining, Fry production, Rural 
fish markets, Urban fish markets, Commercial fish markets, Live fish transport, Fish landing sites 
(fisheries), Commercial feed production, Homemade feed production, Pond harvests, Fingerling 
stocking, Fish processing – smoking, Fish processing – salting, Fish processing – drying, Fish farmer 
training, Community ‘sensitisation’ meetings. 
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deciding where this data collection would take place within Uganda. This last section will 

discuss the locations and approaches used to collect the necessary data. 

Table 4.3 Surveyed associations and groups with key details. 

N0 Association Location Members Description 

1 WAFICOS Lake 
Victoria 
and 
Greater 
Kampala 

315 Well established association with international 
members and guests from nearby countries. Largest 
commercial producers in the country are members, as 
well as wealthy members with small enterprises. Hosts 
annual three-day conference. 

2 Rwampara 
Fish Farming 
Co-Operative 
Society 

Greater 
Mbarara 
District 

53 Vibrant newly formed association with the chairman 
being a former district representative. Ambitious plans 
for expansion and extensive training and funding 
opportunities provided. 

3 Rukungiri  Rukungiri 
District 

Low 10s Dormant association, revived after bringing together of 
district fish farmers during a focus group discussion. 

4 Kyanika  
Kinoni 

Local 
Village in 
Rukungiri 
District 

13 families A mixed cattle and fish farming village group. Chairman 
is also the chairman of the dormant Rukungiri fish 
farming association. One pond started in 2006 as 
chairman’s grandfather used to have fish ponds.  

5 Abawe 
‘togetherness’ 

Local 
Village in 
Rukungiri 
District 

10 women Women’s group formed around supporting each other. 
They are in the process of building one small pond. 

6 Nyarwambu Local 
Village in 
Rukungiri 
District 

9 from a 
high of 15 

Village based group with one pond created in 2003. 
Low harvests and some members have left group due 
to lack of success. Looking for microloans to buy feeds, 
rope etc and extend ponds. Started initially with a 
government incentivisation scheme, but only recently 
‘rediscovered’ by extension officer. No political 
representation or connection. 

7 Lake 
Kimbungu 

Pond- 
Rukungiri 
District 

Potentially 
hundreds 

Village community around a small lake. Potential site 
for cage farming. The lake has been previously been 
stocked with catfish and tilapia by governmental 
officials. Disputes over land ownership with corrupt and 
powerful politicians has put this community at odds with 
government officials.  

8 Kamu Kamu 
fish farmers 
group 

Lake 
Victoria, 
Buikwe 
District, 
Buvuma 
Island 

75 A community Muslim group established to provide 
healthcare and education as well as an orphanage to 
vulnerable community members in the Buvuma Island 
area of Lake Victoria through the Kisimba Muslim 
Mission charity. This local group had invested in cage 
culture on Lake Victoria as means to generate income 
for these charitable aims. Some of the profits were also 
shared with members active in the aquaculture 
activities. 
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4.3.4 The research process 

 

Figure 4.1 Map of Uganda with the three primary site locations (Adapted from the Office of the Prime 

Minister Uganda, 2002). 

Defining the key areas in which to conduct this research was premised on some logistical and 

practical considerations. Aquaculture has been identified as suitable for development in 31 

districts in Uganda (Timmers, 2012) and is practised with relative degrees of success in three 

of the four regions. This wide geographic spread in which aquaculture is practiced facilitated 

the process of finding suitable candidates for interview. A two-week scoping exercise in August 

2016 provided initial industry contacts. The data collection for this research then took place 

from January to September 2017 and used this existing network of contacts. These contacts 

based in Kampala and Kisiizi in Rukungiri district (Figure 4.1) acted as gatekeepers for this 
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industry. Other snowball sampling opportunities led to research being conducted with a 

prominent aquaculture association in Mbarara district (Figure 4.1). These three areas were 

primary areas in which researched was conducted, and lead to further opportunities for data 

collection in other districts within Uganda. 

Key contacts included the Kampala Capital City Authority (KCCA) who are key gatekeepers 

into the aquaculture industry in Uganda. Working with the existing KCCA networks allowed for 

contacts with government workers, sister government agencies and existing fish farmers to 

be secured. Building on previous work undertaken on KCCA’s demonstration farm gave an 

opportunity to informally observe knowledge transfer and social network dynamics (Wilkes 

and Messeder 2017). Assistance from the KCCA and other industry operators allowed a highly 

effective snowball sampling strategy to take place in the relatively short timeframe in which 

data collection had to take place. This technique relies on key contacts being made and then 

subsequent introductions to other respondents through personal and professional connections 

and has been extensively used in aquaculture research (Chiu et al. 2013, Blythe et al. 2014). 

This method is widely used where systematic procedures are not robust enough for random 

sampling (Bergold and Stefan 2012). It would have been very impractical to select 

respondents and households using a systematic approach due to the local administrative 

procedure constraints, the paucity of reliable aquaculture records and the language barrier.  

During the eight-month data collection portion of research, the researcher lived in a small rural 

community in Rukungiri district. Experiencing many of the same realities of the respondents 

interviewed, provided an immersive experience that gave greater insight into this industry and 

facilitated the process of triangulation. Triangulation being the process of ‘convergence, 

corroboration, correspondence or results from different methods’ (Bryman, 2006, p.105). 

Triangulation has proven effective in a number of studies where the veracity of the data to be 

gathered is in question (Katikiro et al. 2014, Schulte-Herbrüggen 2011). The use of multiple 

research techniques allows the use of a multi-step cross-checking process (triangulation) to 

improve data quality (Gibson and Kim 2007). Triangulation of the data was undertaken with 
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information from field notes, transcribed semi-structured interviews, key informant interviews, 

participant observation, focus groups and secondary sources.  

These secondary sources included the limited documentation that surrounds this industry. 

Documentation or written material was very difficult to procure, but access to the existing 

government regulations, policies and laws that govern this industry was secured and analysed, 

with the results discussed in chapters six, seven and eight. There was no evidence of training 

materials being disseminated to staff or aquaculture practitioners, but limited copies of training 

manuals with rudimentary information on aquaculture basics were available and procured by 

the researcher. The lack of documentary resources is in itself a valuable insight into the 

aquaculture livelihood in Uganda, and its implications are especially relevant considering RQ2. 

This process was particularly useful in ascertaining the effects of knowledge dissemination on 

the enabling environment in which the aquaculture industry is being implemented and adopted 

as multiple data points could be gathered from a single event. 

The data from the semi-structured interviews, key informant interviews, focus groups, 

participant observation and documentary analysis were useful in addressing the remaining 

RQs, summarised in Table 4.4. This data was then subject to coding for analysis and is 

discussed in chapter five (Katikiro et al. 2014). The observation/field days, key informant 

interviews and semi-structured interviews created a robust methodology able to capture the 

views of individuals throughout the value chain. This nuanced approach further solidifies the 

qualitative approach being used in this PhD. These tools were able to successfully examine 

how the wider setting in which aquaculture livelihoods is being practiced affects practitioners 

in Uganda. The last challenge to overcome are the cultural and ethical nuances of conducting 

research in Uganda. 
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Table 4.4 Research methods and their use in answering the RQs. 

 Semi-
structured 
interviews 

Key 
informant 
interviews 

Focus 
groups 

Participant 
observation 

Documentary 
analysis 

RQ1.1 x x  x  

RQ1.2 x x x x x 

RQ1.3 x x  x  

RQ2.1 x x   x 

RQ2.2 x x   x 

RQ2.3 x x   x 

RQ3.1 x x  x  

RQ3.2 x x x x x 

RQ3.3 x x x x x 

RQ4.1 x x  x x 

RQ4.2 x x  x x 

RQ4.3 x x x x x 

 

4.4 Ethics and cultural considerations 

There were some ethical cultural and unintended considerations that needed to be mitigated 

before, during and after the data collection. This section will address these issues and outline 

the strategies adapted to mitigate any negative effects.  

4.4.1 Cultural research considerations 

There were several power dynamics that needed to be understood and navigated to ensure 

this research was conducted ethically. Some of these have been mentioned during 

discussions on the research tools and the epistemological approach to be used. The principal 

researcher’s position, as a white, relatively wealthy male outsider created its own set of unique 

presuppositions and considerations that needed to be managed. Uganda is a predominantly 

black African nation, and a white individual’s appearance, especially in a rural environment 

caused considerable interest. An initial favourable reaction was particularly useful in initiating 
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and creating opportunities to meet respondents. It did create challenging expectations 

amongst respondents, usually centred around the unrealistic provision of money or an 

elevated perception of the researcher’s power. 

As an ethical researcher, informed consent from participants was a key objective. Ethical 

approval and clearance was granted by Coventry University prior to the commencement of 

this research and adhered to during the data collection. The vast majority of interviews were 

conducted in English, with six in the local dialect of Nkole-Rukiga, and two in Luganda with 

the assistance of a trained translator and previously prepared research tools. Where 

respondents were illiterate or did not speak English, then an oral explanation (in the 

appropriate language) was given. Care was taken to avoid the embarrassment or discomfort 

of participants due to illiteracy, as this can be a sensitive and emotive issue. Respondents 

retained the right to withdraw from the research up to a calendar month after the data was 

collected. All participants regardless of literacy status, were presented with an information 

sheet with relevant contact details they could keep for future reference.  

Respondents were given a choice whether they wished to remain anonymous or be explicitly 

identifiable, with no pressure exerted either way. Only one respondent sought anonymity, by 

asking that the interview not be recorded, although the use of field notes was permitted and 

indeed encouraged by this individual. Further written permission was sought if a person may 

be identifiable through the future publication or dissemination of research outcomes. Once the 

data was collected, it was anonymised accordingly before analysis and then stored securely 

and safely. The rest of the data in raw format was coded and uploaded to a password protected 

device. Paper survey cover sheets were stored as securely as conditions permitted, and 

eventually in a lockable room. The data was recorded and transcribed verbatim to ensure the 

data captured was detailed and objective. All research practices were consistent with the 

Coventry University ethics procedures. 

One of the social dynamics that played an important role in the data collection process was 

the process of ‘decentralised democratisation’ (Mamdani 1996). This phrase coined by the 
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Ugandan scholar Mamdani (1996) explores the issues surrounding the concentration of 

considerable powers into one male individual. This person is often known as the African ‘big 

man’, an unaccountable, personalised and patrimonial ruler (Rugasira 2014). The ‘big man’ 

phenomenon is akin to the perception that white Anglophones can generate in Uganda. As 

this cultural norm has similar overtones to the ‘big man’ paradigm it is useful to examine the 

effects of both these cultural issues together.  

The colonial legacy of Great Britain, coupled with its ongoing cultural and economic power, 

creates challenges for researchers in Uganda. The expectation is that researchers are 

powerful and even superior, can be understood to be a continuation of the coloniser and 

colonised relationship (Flowerdew 2005). These power dynamics can make the respondents 

feel beholden to cooperate with the researcher. Managing these expectations was an 

important consideration, with the effects of this ‘big man’ syndrome often felt during the 

interview portion of the research. Considerable care and attention had to be taken to lower the 

status of the researcher in the eyes of the respondents. Various strategies were employed to 

do this, such as the emphasising the ‘student’ role of the researcher, adopting a humble 

attitude and starting the interview by reasserting the probable negligible effects of this research 

on the individual. By removing the ‘big man’ perception from the mind of the respondent, frank 

and open discussions could be held, as evidenced by the number and quality of interviews 

conducted.  

Another research tool affected by the ‘big man’ syndrome was clearly noted during the focus 

group portion of the data collection. As mentioned above the ‘big man’ effects were so severe 

that it effectively all but silenced the voices of all the other participants in some cases. Despite 

explaining the nature of focus groups and encouraging other respondents to participate, 

cultural norms were so ingrained that participants quickly defaulted to behavioural norms. 

Perhaps using a Participatory Action Research (PAR) approach, which holds the view that 

those being researched should not merely be passive subjects but be a part of the research 

process would have yielded better results (Chambers 1983, 1994, Freire 1996). While the 
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researcher’s empathies lie with the PAR methodology, the unrealistic expectations of tangible 

outcomes expressed by participant communities, led to the PAR approach not being adopted 

(Scott et al. 2006). 

4.4.2 Unintended research consequences 

The use of direct observation and prolonged exposure and contact with research participants 

proved invaluable in amassing a rich and detailed data set. The prolonged cultural exposure 

served as an effective research tool, with the embedded nature of this research proving 

invaluable. It created opportunities to understand the rural context in which many Ugandans 

operated, provided a common point of engagement when talking to respondents, lead to the 

discovery of new aquaculture practitioners and removed cultural barriers. Having three young 

children in the local school and living in a rural community was perhaps the most useful of 

these points of commonality. Points of connection between the researcher and researchee 

helped both parties to overcome some of the cultural expectations surrounding the role of the 

‘big man’. It also allowed for inadvertent offense due to the researcher’s failure to observe 

unspoken and silently observed societal norms, to be more readily forgiven by respondents. 

One positive but largely unintended consequence of the presence of the researcher in the field 

was the ‘liaison’ nature of the researcher. In several instances respondents wanted 

introductions via the network of contacts the researcher amassed during the data collection 

portion of the exercise. Deciding to ignore such requests would have been prejudicial to future 

and current data collection and indeed violated the desire for research to have impact on the 

communities it is involved with. Whilst this placed the researcher in a potentially uncomfortable 

ethical situation, issues of confidentiality were overcome by asking both parties for consent 

before any introduction, and not being involved in any subsequent exchanges.  

Since the focus group meetings (#19, #20, Focus group) the social networks amongst fish 

farmers involved have solidified and deepened. A long dormant association present in 

Rukungiri district was reinvigorated with several meetings. Interviews on local radio and the 
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new contacts made during focus group discussions in Rukungiri district, led to an influx of new 

association members. The effects of the eight-month period of research undertaken in 

Rukungiri district can be clearly seen in the increased networking and information exchange 

shared during meetings and the increased F2FE. Additionally, several aquaculture enterprises 

were established either directly or indirectly through conversations with Ugandans with 

property in Rukungiri district.  

Research conducted in Mbarara and Kampala and the surrounding areas led to increased 

networking and the ‘encouragement’ of existing aquaculture enterprises. Negative influences 

were the unrealistic expectations of the respondents placed on the researcher. Fish farmers 

often asked for funding and frequently implied they were looking for funding in the forms of 

loans or gifts. While care was taken to pre-empt these expectations by explaining the nature 

of the research before and during visits, this expectation was routinely encountered. 

Respondents trained in aquaculture often sought to extend their training by completing a 

degree or masters level qualifications and requested access to UK higher education providers 

either directly or indirectly. Dialogue with respondents based in Uganda continued after the 

fieldwork had been completed in the form for requests for financial assistance for various 

needs. Maintaining good relationships with respondents, in a culture were such requests are 

frequent and indeed expected of the ‘big man’ required honest, clear and regular 

communication. 

4.5 Conclusion  

The methodology above started by examining the philosophical route this research would take 

with critical realism being the most appropriate. The ability to explain human behaviour and 

investigate the generative mechanisms that form a part of social constructs is an important 

factor in this research which investigates both the natural and social science paradigms. This 

research has employed four commonly used qualitative research methods: case studies, 

focus groups, participant observation and semi-structured interviews which have been used 
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by other researchers investigating the lived realities of aquaculture practitioners. The paucity 

of such research that tackles the lived reality of aquaculture practitioners and captures their 

unique position within the food production system validates the importance of this research 

especially when the pressures of the ‘perfect storm’ are considered. 

It is this original research into the gap in the extant knowledge that will form a significant 

contribution to knowledge. Despite the challenges of the ‘outsider’ status of the researcher 

which created barriers and opportunities in equal measure, the techniques above led to an 

effective data collection strategy. The methodology outlined above presents a balanced and 

effective strategy for investigating this topic within the limitations and confines of performing 

PhD fieldwork. The strength of using several research techniques has created a 

methodological approach that has been able to capture in detail 117 rich points of data that 

accurately represent the intricacies, nuances and complexities of this industry. 
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5.0 Introduction 

This chapter will describe the main findings from this research and begin to answer the RQs 

posed by this thesis. There are several ways in which this data could be structured, but 

perhaps the most helpful is by examining how the aquaculture industry at the macro or national 

level is being enacted amongst practitioners at the micro or local level. This will enable the 

proceeding data discussion and evaluation chapters, to tackle the micro-level concerns in 

chapter seven and the macro-level realities in chapter eight. To reflect this important difference 

in scale this chapter will examine the data initially at the national level, before moving on to 

the local level. 

The first half of this chapter will focus on the national level setting in which aquaculture is 

developing in this country. By examining the wider trends that exist, it is possible to understand 

the direction that aquaculture development is taking. More importantly it establishes a 

framework by which the actual lived experiences of the fish farmers can be examined. The 

local or farm level context will form the second part of this chapter, as these lived realities must 

be examined at the household level. By reviewing the aquaculture industry at the national and 

local level an insightful response to the questions posed by the ‘perfect storm’ scenario 

(chapter two) can be given. It will allow for commentary and analysis on the questions 

surrounding aquaculture livelihoods in Uganda in chapter three and their relative sustainability. 

This chapter will also serve to lay the groundwork for a detailed analysis of this industry in 

chapters six, seven and eight. 

5.1 National level trends and pressures 

It is important to understand the day-to-day realities and the context in which fish farmers are 

operating. There are certain commonalities within the aquaculture industry that are 

experienced by most or all the respondents. The necessary enabling environment for the 

adoption and implementation of aquaculture requires differing levels of technical knowledge, 

with one critical element being physical inputs. As noted previously the absence of research 
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on how the enabling environment in which aquaculture is practiced is affecting the 

development of the industry, underlines the importance and unique contribution this research 

can make. This chapter will first look at the twin physical inputs of feed and seed before 

focusing on a broad range of other national level challenges that this industry is facing. This 

will provide the grounding through which RQ1 can be understood. One point to note is farmers 

did not use certain westernised nomenclature such as the terms, ‘climate change’ ‘food 

sovereignty’ or even ‘sustainability’. Of course, this does not mean that farmers were not 

aware of these issues and were often deeply concerned with the effects that these issues can 

have as will be visibly demonstrated through the data presented in this chapter. 

5.1.1 Physical inputs at the national level 

The time spent amongst various stakeholders gave a comprehensive insight into the role and 

status of physical inputs in this industry. The interviews and questionnaires conducted, 

confirmed the broad consensus found in the research literature on the importance of feed and 

seed. The production of quality and affordable seed and feed remains a challenge for the 

aquaculture sector. Breeding of wild genetic strains of O. niloticus within Ugandan waters 

remain an unexplored yet potential improvement point in productivity and resilience of 

commercially available seed. The L. niloticus fishing industry has created a regulatory 

framework that has aided the creation of a nascent feed production and seed production 

industry (Dalsgaard et al. 2012). This has placed Uganda at the centre of physical aquaculture 

inputs in the region, but further technically complex improvements have not materialised. The 

physical inputs that are going to be discussed in this section fall naturally into feed and seed. 

5.1.2 Feed 

Feed is a critical component of a successful aquaculture enterprise, and there is a great deal 

of attention paid to this technical component by stakeholders. Broadly speaking there are two 

management strategies employed by farmers in this industry. Most small-scale farmers would 

not feed their fish directly, except through fertilisation of ponds, which causes growth in 

microscopic plants which are then consumed by the fish. Many farmers would then 
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supplement this by the addition of yam or sweet potato leaves (Figure 5.4). While this method 

is the most commonly practised, it requires relatively low levels of technical skill and so the 

focus in this section will be on the more technical aspects of commercial feed production. The 

correct application and use of pelleted feed requires a basic level of skill and knowledge. 

This expertise was usually encountered on larger enterprises, where farmers relied on 

commercial manufactured pelleted feeds. Producing high quality floating feed is resource 

intensive and requires multiple specialisms working in tandem (Figure 5.1). This level of quality 

production is currently beyond the resource potential of even the largest fish farms in Uganda. 

The required expertise, capital investment and the infrastructure required to do this is not yet 

sufficiently developed within the aquaculture industry in Uganda. Therefore, the expected 

norm is that the larger fish farm enterprises will purchase their feed requirements from 

commercial suppliers. There are examples of some farmers manufacturing their own lower 

quality feeds (Figure 5.2 and Figure 5.3) and the reasons for this will be discussed in the next 

section.  

As noted in chapter three, Uganda is the chief producer of feed and seed in the East Africa 

region47 (Dalsgaard et al. 2012). Respondents noted that there are three Ugandan-based 

companies that are manufacturing feed on a commercial basis. The three commercial 

companies are Ugachick, Sabra and Sons and the Uganda/China Friendship Agricultural 

Technology Demonstration Centre. While these are the three largest companies producing 

feed in Uganda, Ugachick was the most widely known, with the other two companies only 

known by a few stakeholders. 

 
47 See section ‘3.2.3 Farming for fish - Uganda’ on page 98. 
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Clockwise from top left. Demonstrating highest quality feed through to the lowest quality in 

photographic order. 

Figure 5.1 Industry standard pelletised floating feed extruder production. 
Figure 5.2 Rudimentary farm made feed equipment that produces sinking pelleted feed and leads to 
spoilage as O. niloticus feed within the water column. (#28, Fish farmer). 
Figure 5.3 Farmer feeding fingerlings with homemade powder feed (#37, Fish farmer). 
Figure 5.4 O. niloticus feeding on yam leaves (#87, Fish farmer). 

 

This gave farmers few options when sourcing feed and farmers felt able to buy feed only from 

Ugachick as explained by one fish farmer: 

We need to find a way we combat that challenge [feed]. There is, I wouldn’t 

want to say a monopoly, but there is like Ugachick who is now the biggest 

shareholder in the feed industry, he [Ugachick] lacks the resources to use in 

producing good quality feeds. We would have run to other producers if they 

were there, but we still remain for Ugachick for that matter, because the only 

Content removed on data 
protection grounds
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one is available, there is Sabra, there is other feed producers, have just come 

up, one or two years. So that is the biggest challenge (#64, Fish farmer).  

The quality of supplied feed was of concern to most farmers who relied on commercial fish 

feed (i.e. cage culture) to hit growth margins. There was widespread distrust of domestically 

produced commercial feed as explained by several fish farmers:  

but then the other challenge with farming here, the feeds [domestic] themselves 

are not so good compared to other feeds that are got from outside [of Uganda] 

(#64, Fish farmer).  

The chief criticism levied at locally available commercial feed was the perceived low crude 

protein content. The Ugachick advertised ranges of 25 to 35% crude protein content (Ugachick 

Poultry Breeders LTD 2011) are widely refuted by consumers. Even the crude protein level of 

other manufactures was often called into question by farmers: 

The only challenge their feed [Sabre and sons] is not labelled we don’t know 

the CP [crude protein] content. They don’t label I wrote to them, they don’t tell 

me they said they said were using a flat 35% in every feed from 1mm to 4mm. 

Which I don’t think is right (#64, Fish farmer). 

One common solution amongst larger fish farms was to import their feeds from abroad, with 

Mauritius, Brazil and Israel being common sources of imports. However, this increase in feed 

quality went alongside an increase in price due to import costs, making this an unfeasible 

solution for many farmers:  

Only that they are expensive to import, as you need to have a container 

[shipping], full container to bear the cost. So, with your few, four, five, seven 

ponds you can’t import a container (#64, Fish farmer). 

The crude protein content of feed is critical in determining the feeding efficiency of fish. Feed 

conversion ratios, or FCRs, are routinely used in animal husbandry industries to measure 
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production efficiencies. In aquaculture, this is measured by the weight of feed needed to 

produce a unit increase in body mass. The leading country in O. niloticus production volume 

is China, and the average FCR achieved in this country for this species using commercial 

feeds is 1.6 (Cao et al. 2015). This ratio equates to 1.6kg of feed to produce a 1kg fish weight. 

Much lower FCRs are possible with best management practices, with FCRs of 0.86 being 

achieved during trials in the Philippines using commercially available feeds (Verdal et al. 

2017)48.  

The FCR is higher when farm-made feeds are used due to formulation issues, and in Uganda, 

an estimated FCR of 5.0 is achieved using this production method (Kasozi et al. 2017)49. Using 

manufactured pelleted feeds gives an estimated FCR of 1.5 to 1.8, although the paucity of 

available data makes this an unreliable figure (Kasozi et al. 2017, Isyagi et al. 2009b). The 

largest and oldest domestic commercial supplier of pelleted feed is Ugachick with an 

advertised crude protein count of 32% to 36% (Kwikiriza et al. 2017, Isyagi et al. 2009a). There 

is no published data on the quantities or quality of manufactured feed, and so the quality of 

feed which is a critical component in FCR performance cannot be reliably assessed (Kasozi 

et al. 2017). 

Another common complaint amongst fish farmers was the cost of the feed. The price of fish 

pellets fluctuated slightly but respondents routinely cited a cost of UGX50 5,000/kg and even 

with a generous FCR of 2.0, it would cost UGX 10,000/kg per fish produced on an exclusive 

pellet feed diet. With 0.5kg fish selling locally at UGX 2,000, the economic loss of using pellet 

feed is simply not viable. As one farmer remarked: 

 
48 FCRs below one is due to the feed being measured as a dry weight. When measuring fish weight, 
their weight includes water content and therefore will be higher than the dried feed weight (USAID 
2011). These FCR ranges are achieved under optimal conditions and are not targets for fish 
producers, but useful benchmarks. Their inclusion in this survey highlight what is technically possible 
and showcases the rapid advances in the aquaculture industry. 
49 FCRs on pond-based production farms which use naturally occurring macrophytes and 
supplementary yam leaves as the principal source of feed, will of course be much higher than this, but 
as feed costs are relatively insignificant, this is less relevant. 
50 Ugandan shilling. 
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actually, the income we got from the fish didn’t really match our expectations 

so for that matter, it’s more of recreation than business (#98, Fish farmer). 

Using pelleted feed requires farmers to achieve FCRs of 2.0 or below to ensure economic 

viability. Despite the high costs of feed and the issues in feed quality, there are plenty of 

examples of financially successful fish farms feeding their stock exclusively on pelleted feeds, 

making this strategy a viable production method, for those with the necessary resource and 

competence.  

5.1.3 Seed 

There are two principal techniques for obtaining fingerlings51: in situ breeding or hatcheries. 

The traditional technique in pond aquaculture systems relies on the existing stock to breed in 

situ producing offspring. Farmers who allow their fish stock to reproduce in situ then adopt 

mixed species stocking to mitigate the subsequent management issues. O. niloticus 

‘overproduce’52 and can quickly reach a pond’s carrying capacity and remain stunted in size 

as a result. Introducing Clarias gariepinus (North African catfish) a predatory fish after three 

months, ensures the number of O. niloticus fingerlings remain low. This mixed stocking 

method then produces two species of fish for future harvest. This method is the most 

commonly practised and is a relatively simple production methodology to enact. The focus in 

this section will be on the more technical aspects of fish breeding demonstrated in hatcheries.

 
51 Fingerlings are the industry term for finger length young fish, that are sold on the market to grow out 
to harvest size. Fingerlings are fish around the size of a finger, 5cm long or between 10g and 30g in 
weight. 
52 The term used locally to describe rapid reproduction of initial stock. Oreochromis spp. can be 
sexually mature after three months of growth. 
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Clockwise from top left. 

Figure 5.5 Technical hatchery manual demonstrating a rudimentary management system (#69, Fish 
farmer). 
Figure 5.6 Collecting C. gariepinus fingerlings from a hatchery (#69, Fish farmer). 
Figure 5.7 A commercial C. gariepinus hatchery (#115, Fish farmer). 
Figure 5.8 O. niloticus production in hapas, a basic system employed through the industry (#77, Fish 
farmer). 

 

The commercial model used extensively in the global aquaculture industry is the production 

of sex reversed53 O. niloticus fingerlings in hatcheries and the subsequent introduction into 

grow out environments. A similar method is also used to produce C. gariepinus fingerlings and 

requires careful monitoring of water quality parameters (Figure 5.5). The recent upsurge in the 

Ugandan aquaculture industry has seen this form of fingerling supply increase in prominence 

 
53 Sex reversed or monosex fish are fish fry that have been treated with methyltestosterone to ensure 
a male only stock.  
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and dominance in the industry. Despite this increase, there is still a recognition by government 

agencies that the number of hatcheries is insufficient to meet the demands. As one 

government official stated,  

Continue doing seed multiplication because we don’t have enough hatcheries 

(#39, Government). 

Even large existing hatcheries can struggle to meet market demand, with some hatcheries 

reporting a lag time of a few months before orders could be fulfilled. One manager of an 

independent hatchery commented:  

Many many orders, too much. Some fisheries [extension] officer phoned me 

from Lira in the north, he needed 50,000 catfish. When he came here, I harvest 

all the ponds, I didn’t get his number, I got only 29,000, it remained 21,000 I 

have to supply (#115, Fish farmer).  

This lack of enough hatcheries is perhaps the impetus that has driven many farmers to start 

producing and then selling their own fingerlings to other farmers (Figure 5.8). Another manager 

of an independent hatchery commented:  

as we were starting we bought fish, then bought broodstock, so we produce 

our own … we sell fingerlings, not fry...we sold 20,000 per month (#46, Fish 

farmer). 

Demand for O. niloticus fingerlings was high across the industry, while demand for C. 

gariepinus was sluggish (Figure 5.6 and Figure 5.7). The manager of one of the most reputable 

and oldest independent hatcheries commented on C. gariepinus seed production:  

I am trying to start a catfish hatchery will get orders from the government, 

tenders, you get tenders, this work here is so expensive, and also the seeds 

the fry’s, the market is low than the tilapia, so we wait for the orders, then we 
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start straight away, but if the tenders come from OWC or NAADS [government 

tender programmes]… (#115, Fish farmer, highlight added). 

Even when farmers received their inputs they are not always assured of the quantity or quality, 

with frequent examples of farmers being sold poor quality fingerlings or the incorrect amount 

of fry. One fish farmer explained why this was the case:  

Somehow we were cheated in the fingerlings. The one who gave us the 

fingerlings, they gave us very wrong figures. Because we were beginning, we 

didn’t know how to calculate and we just estimated that maybe we got the right 

thing on which we never got the right thing (#30, Fish farmer).  

There are also examples of gross incompetence and negligence and these include: male sex 

reversed fish were supposedly stocked, but months later the farmer realises they received 

male and female fish, were Oreochromis aureus (blue Tilapia) (with slow growth rates) are 

supplied instead of O. niloticus (Figure 5.9) and examples of ponds and cages not built 

correctly (#08, #09, Fish farmer). 

The acting director within the Aquaculture Management and Development Department (#17, 

Government) was aware of some of these problems as he commented:  

there are people who cheated … this is a farmer who doesn’t know anything. 

He pays the money, the person disappears, you can’t follow him up, but when 

he is registered in the office somewhere, we can be able to make a follow-up. 

These unregulated service providers are clearly a problem within the industry and government 

officials at the highest-level plan to introduce guidelines and a registry system for aquaculture 

service providers (#17, Government). This section has demonstrated the importance of the 

physical inputs of feed and seed and showcased some of the challenges that this industry is 

focusing. 
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Figure 5.9 The farmer ordered O. niloticus (left) but O. aureus (right) were supplied by an independent 
aquaculture practitioner. Note the marked difference in size between the two species stocked at the 
same time and grown under the same conditions. 

 

5.1.4 The challenges of aquaculture’s enabling environment at the national level 

This next sub-section will focus on some of the wider processes, factors and abilities 

influencing this industry. Factors that need to be considered include, the workforce, the 

government54, the role of the market, farmers awareness of climate change, land use change 

and the motivating force behind the adoption of aquaculture at a national level, which are key 

components in understanding the enabling environment in which aquaculture is operating in 

Uganda (RQ1.3) and the role of government policy in developing this industry (RQ2). The role 

of the aquaculture workforce is the first factor to be discussed. 

 
54 Government influence on the industry will be discussed under two categories, extension workers 
and the OWC programme. 
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5.1.5 Workforce competence 

The growing human population in Uganda has created a large, predominantly young workforce 

within the country. The education level of this workforce is mixed, but the overall trend has 

been of a demographic with increasing levels of education. This directly affects the 

aquaculture industry in several ways. The most obvious way is through the large pool of 

potential workers, many who are very keen to enter employment in a country with a strong 

history of agriculture and few formal employment opportunities (UBOS 2014).  

Workers within this industry could be broadly categorised into two groups, technically and non-

technically trained aquaculture practitioners (Figure 5.10). These two categories can then be 

further subdivided. The non-technically trained aquaculture practitioners are broadly divisible 

into three groups, ‘Telephone’ farmers, casual labourer or sole operator (Figure 5.10). The 

technically trained operatives can be further categorised into government extension officer, 

independent consultants, or employed technical staff (Figure 5.10). 

 

Figure 5.10 Ugandan aquaculture workforce categorisation. 

  

The first group to consider, the sole operator, contains the largest group of respondents 

interviewed and is the most numerically prominent role in this industry. The typical profile of a 

sole operator is a rural household with one small pond with mixed O. niloticus and C. 

gariepinus fed on naturally occurring macrophytes and supplementary yam leaves. 

‘Telephone’ or ‘office’ farmers are typically wealthy male individuals with little or no knowledge 

of aquaculture. They employ staff to run aquaculture enterprises of differing scales and 

managed these enterprises remotely, often via occasional phone calls, hence the slightly 
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derogatory descriptive term (#06, Government). As one farmer remarked when commenting 

on these individuals: 

That’s fun. You can’t do business like that that’s fun. It doesn’t have the 

business aspect to it. … So those are the people who are well-off and have 

money (#89, Independent expert and Fish farmer). 

The next category of worker to discuss is the causal labourer. All the enterprises visited 

employ or made use of unskilled casual labourers, many of whom are educated to high school 

level or below. Relatively low wages presented a cheap source of labour for fish farms during 

labour-intensive periods of activity. Fish ponds are often dug by hand by a group of these 

labourers and are then also employed in a range of daily tasks. The unskilled labourers on 

fish farms are routinely tasked with various technical jobs such as: creating ponds, feeding the 

fish, reporting on fish husbandry issues, maintaining the infrastructure and harvesting the fish. 

Under technically trained supervision these roles are achieved with success (#28, Fish 

farmer). However, without the appropriate level of knowledge and ongoing training, there are 

numerous examples where unskilled labourers are unable to adequately carry out their roles 

and contributed to poor application of Best Management Practices (BMPs). This lack of 

education, with typically poor reading and writing, and poor reading comprehension skills 

creates a labour pool unable to maximise their knowledge acquisition in an industry that is 

relatively new.  

The technically trained labour category of worker typically consists of young men qualified to 

diploma level with the Fisheries Training Institute in Entebbe or holding a BSc55 in Fisheries 

and Aquaculture from Makerere University in Kampala (#12, Independent expert). The 

Fisheries Training Institute has been providing a hybrid aquaculture and fisheries course for 

decades and for some time was the only aquaculture educational option based in Uganda 

(#12, Independent expert). The new joint BSc at Makerere University started in 2004 and is 

 
55 Bachelor of Sciences Degree. 
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currently the only aquaculture degree in the country. With cohorts remaining small and with 

few future educational and employment opportunities, the number of farms with technically 

trained operatives are few and far between, and most aquaculture practitioners are self-taught 

as one Ugandan academic explained:  

The people out in the field [aquaculture enterprises] are just, maybe I can call 

them learning on the job with little expertise (#12, Independent expert). 

The low numbers of employed technically trained staff is also due to the reluctance of 

some owners to increase staff costs, as one of these technically trained staff explained: 

Most people owning fish farms they want to employ few people, the technical 

people, so you find yourself overworked (#115, Fish farmer). 

Students of the Fisheries Training Institute and Makerere University frequently gained 

employment as hired staff at larger aquaculture enterprises that are often run by ‘Telephone’ 

farmers.  

The two other categories of technically trained workers include the role of independent 

consultancy or government extension, this latter category will be discussed in the next sub-

section (5.1.6). The category of independent consultants have a range of individuals that vary 

in quality and success. There is no shortage of ‘experts’ willing to provide advice to 

aquaculture enterprises. This creates a number of problems and ‘rogue’ practitioners are 

common in the industry as alluded to in the previous quote from the acting director of the 

Aquaculture Management and Development Department on industry problems with 

practitioner regulation (#17, Government). 

The career progression for technically trained aquaculture practitioners is uncertain and 

volatile. The growing human population in Uganda has served to create a large predominantly 

young workforce that could be harnessed for the burgeoning aquaculture industry, but the 

volatility and inconsistency of the technically trained personnel currently available are 

significant challenges to be overcome. Certainly, with the increased demand for fish, the 
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aquaculture industry is set to continue to expand and continue to provide new opportunities 

for this workforce. 

5.1.6 The Government’s role - Extension  

The government institutions and processes that govern the Ugandan aquaculture industry 

have a longstanding history but remain fragmented and largely unclear (FAO 2013). 

Understanding the role of government policy, a key part of RQ2, was achieved through key 

interviews and field observations of government officials at the local, district and national level. 

These data collection points clarified the role of these institutional processes on the 

development of aquaculture in Uganda. The network of extension officers56 is fragmented and 

crucially their presence is often unknown or unrecognised by fish farmers. There is a multitude 

of reasons for this but perhaps the simplest reason is the low numbers of extension officers. 

The absence of aquaculture extension officers is certainly evident in districts visited in Uganda. 

Extension officers commonly cite the high number of fish farmers within their district and the 

inadequate number of assistant fisheries officers (AFOs) and district fisheries officers (DFOs) 

to engage proactively with each fish farmer (#01, #02, #03, #04, Government). These DFOs 

and AFOs are responsible for aquaculture and fisheries extension services within Uganda. 

The lack of adequate extension provision is also regularly identified by fish farmers and other 

government representatives:  

The government failing to supervise whatever inputs they are putting in 

aquaculture to improve on farmer projects (#63, Fish farmer). 

One sole extension officer in his district explained that there are 162 documented fish farms 

he is supposed to oversee. While the optimal ratio of extension officers to farmers has not 

been established, a programme of community based extension officers in Uganda found a 

ratio of 1:37 generated substantial sustainability (including economic) increases (Wellard et 

 
56 The wider role of extension including definitions as well as the contextual issues found within 
Uganda are discussed in section ‘6.3.2 Extension services in Uganda’ on page 235.  
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al. 2013). This unreliability of extension officer visits is an expressed frustration amongst the 

DFOs and AFOs interviewed as one officer remarked:  

So indeed, we need to invest a lot in extension workers because some of our 

people are doing the wrong thing not because they wish to do the wrong thing 

but only they feel like we are not enough for them (#02, Government, highlight 

added).  

A key research area was Rukungiri district which has two AFOs and one DFO (#01, 

Government). One AFO at the Rwenshama landing57 site at Lake Edward in the northern 

Bwambara sub-county, and the other AFO in the south at Nyarushanje sub-county. The DFO 

is based at the district headquarters in Rukungiri. In practice, the AFO at Nyarushanje sub-

county is responsible for aquaculture extension provision in the entire Rukungiri district. The 

DFO is predominantly based in the office headquarters and the other AFO is unable to leave 

the Lake Edward landing site to ensure constant monitoring of the daily fish landings. Despite 

the low numbers of extension officers, their efficacy could be considerable. Within one year, 

one active AFO was able to double the number of fish farmers within his district (#01, 

Government). Not only do extension workers encourage farmers to adopt the aquaculture 

livelihood, they also often serve as the first and only point of knowledge exchange and training. 

As well as BMPs being accessed through extension officers, they also could act as 

intermediaries as farmers procured feed, seed and other technical equipment. Such examples 

illustrate the impact that low numbers of extension providers can have on this industry and the 

subsequent effect this has on individual fish farmers. 

Another chief constraint identified by the AFOs and DFOs in all the interviews conducted 

across various Ugandan districts, was the lack of resources to adequately conduct their role 

(#02, #03, Government). One DFO explained his quarterly travel allowance only allows him to 

conduct 18 farm visits (#02, Government). Due to repeat visits to the same farm in a quarter, 

 
57 A landing site is a designated area where fishermen ‘land’ their daily fish catch. 
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he would only visit three or four different farms in that timeframe. He has been in post for just 

over three years, but before this, there had been a three-year gap with no extension officers. 

With many of the extension officers visited being solely responsible for their district they feel 

unable to adequately visit the fish farmers in their district.  

The role of extension in Uganda is clearly able to encourage the adoption of aquaculture 

among smallholder practitioners in Uganda, with multiple interviewed fish farmers commenting 

on the instrumental role that extension officers played in the establishment of their businesses: 

Pauson [name] came he [AFO] gave us all the directions and the construction, 

designing, he [AFO] named it all (#44, Fish farmer). 

All along I had the interest, I have been having the interest. You may have the 

interest but starting is another problem, but for him [AFO], he [AFO] ignited me, 

so I took off (#78, Fish farmer). 

Extension is clearly an important contributor to the development of aquaculture in Uganda. 

Alongside the network of extension officers in Uganda, the government runs an agency 

responsible for aquaculture research facilities in Uganda called NaFIRRI58. Much of this 

agency’s work is carried out at a site called Kajjansi, located between Kampala and Entebbe 

and established in 1947 (FAO 2013). This site has a number of staff and as one staff member 

explained their role is to: 

do research in aquaculture related issues (#39, Government). 

Interviews with members of staff at NaFIRRI highlighted a key focus of this national research 

is fish breeding. The resources available to this research centre are limited and staff at the 

centre are restricted in their research as a result.  

 
58 See section ‘6.3.1 Administrative structure of aquaculture governance’ on page 229 for a detailed 
breakdown of government administrative structures.  
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To further develop aquaculture within the country the national government has, through 

NAFIRRI entered into a partnership with a Chinese company. Through this partnership,59 a 

fish feed manufacturing plant, breeding centre and grow out ponds have been constructed, 

whilst local research staff are trained over a three-year period. This is intended to demonstrate 

the commercial viability of fish farming and is therefore run as a profitable enterprise. The 

expectation is that the advances that have made China the number one aquaculture producer 

will aid the development of the Uganda aquaculture industry. 

NaFIRRI staff are also expected to provide extension services to fish farmers: 

Government has put on us that apart from doing research, we must provide 

information 24/7 (#38, Government).  

The skills transfer programme that this partnership programme was supposed to 

deliver, has ultimately not led to a positive working relationship or the free flow of 

information and knowledge amongst the staff working at this site. Staff at the site 

complained about information sharing, stating that they did not have access to the 

facility’s resources and have not been trained by their Chinese counterparts:  

They [Chinese] were not open with their data, they thought they would do it 

alone (#39, Government).  

Research staff at the site also complained that the expectation to deliver extension hampered 

their research as it occupied a large portion of their time and was often disruptive (#38, #39, 

Government). More alarmingly perhaps are the allegations of corruption at the site. These 

disputes and allegations of corruption resulted in power being transferred to Ugandan staff 

four years after the agreed date (Oluka 2015; #39, Government). Ultimately, the role of 

research, extension and business is muddled in this setting, with business interests vying with 

research and extension conducted at the site.  

 
59 Known as the Uganda/China Friendship Agricultural Technology Demonstration Centre. 
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5.1.7 The Government’s role - Operation Wealth Creation 

The last substantial relevant example of governmental influence to discuss is the programme 

Operation Wealth Creation (OWC). This government project is aimed at driving the expansion 

of the aquaculture industry. Two of its principal aims are:  

‘...engage in commercial agricultural activities to boost household incomes … to boost 

production and productivity at household level’ (Office of the President of Uganda 2018). This 

desire to increase productivity across the agricultural sector is further reflected in the foreword 

of the Second National Development Plan (NDPII). The NDPII is the second in a planned 

series of six five-year plans aimed at achieving the objectives of Uganda Vision 2040 (National 

Planning Authority Uganda 2015). It identifies agriculture as one of five key investment areas 

and focuses on the ‘commercialization of agriculture, to increase production and productivity 

along the value chains’ (National Planning Authority Uganda 2015, p. xvii). The impetus to 

increase productivity and improve yields is seen at the national level in various policy 

documents and visibly expressed through the farmers at the local level.  

The OWC programme was initiated in 2014 to directly distribute agricultural inputs to farmers 

across Uganda (ACODE 2015). To combat corruption present within the predecessor of OWC, 

the administration of this programme is carried out by the Uganda Peoples Defence Force 

(UPDF)60. The OWC programme is seen as a key driver of new entrants to fish farming:  

When you give them the fingerlings and the feeds, they get motivated and all 

what we need is to boom them (#03, Government). 

Farmers are initially thankful for the promise of inputs, fingerlings and three months’ supply of 

feed: 

We are so grateful that the government has given us some feeds and 

fingerlings (#24, Focus group).  

 
60 Formerly the National Resistance Army, the military branch of the National Resistance Movement. 
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However, once they are considered and receive these inputs, this gratitude turns to 

exasperation. During a focus group discussion on the topic of OWC, farmers expressed 

frustration at the lack of support and were dismissive of any received inputs. A quote from this 

discussion indicates this:  

The government supported them [fish farmers] and neglected them to some 

extent … In the current situation of aquaculture, the government has not helped 

us in any way (#19, Focus group). 

In practice this programme is roundly criticised by the interviewed fish farmers and extension 

officers. These complaints are broadly divided into three categories: lack of technical 

knowledge, delays and ineptitude.  

1. The UPDF has been tasked with procuring and delivering the inputs, with the technical 

staff (DFOs) to assist with any problems that require their expertise. After observing the 

work of the DFOs, it was clear they have minimal contact with the UPDF, no authority over 

decisions made and no recourse to challenge the work of the UPDF. This lack of integrated 

delivery approach was criticised by DFOs, with one stating:  

They are not technical they are just doing operations …we are supposed to be 

working together with them (#17, Government). 

2. Perhaps the biggest criticism levied at OWC was been the substantial delays in delivery 

of inputs. Farmers need to prepare their ponds, so they are ready to receive fingerlings, in 

order to be considered for OWC. Delays of over a year meant that farmers needed to redo 

the initial preparation work, which can be costly. Additionally, ponds are sensitive to the 

differing rainy seasons. If fingerlings are received at the wrong time of year, the fish ponds 

can be subject to water stress or even dry out completely before the fish are ready for 

harvest. Another problem identified by DFOs is the loss of confidence and optimism that 

results in the severe delays:  

So sometimes stock comes, farmers has lost hope (#02, Government). 
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3. Procurement is being managed by the UPDF, leading to gross errors, such as incidences 

where supposedly male sex reversed O. niloticus are actually mixed sex, fish held in transit 

for too long lead to high mortalities and fish feed supplied well past its sell-by date, leading 

to fish mortality (Figure 5.11). As one farmer explains,  

It [floating dead fish in a cage] has died because of the feeds (#10, Fish farmer).  

The poor contact between the UPDF, fish farmers and DFOs, results in live fish arriving in 

a district with no prior communication with farmers or DFOs.  

 

Figure 5.11 Floating dead O. niloticus due to suspected toxic fish feed past its sell-by date supplied by 
OWC. 

It is clear from the examples previously given that the aquaculture policy (RQ2) surrounding 

extension provision and knowledge transfer is fractured at the institutional level resulting in a 

handicapped research centre, unable to fully deliver its mandate to conduct basic and applied 

research. The governmental institutions available to fish farmers are grossly underfunded, 

underequipped and often ineffective in their approaches. Whilst OWC is supposed to be 
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delivered alongside extension officers, it appears that their contribution is sometimes minimal. 

Even while the delivery of inputs was applauded by fish farmers, follow-up support was not 

forthcoming and could lead to problems further down the process. While some of the problems 

with OWC are found throughout the industry, the unique administration of this programme is 

exacerbating these issues. 

5.1.8 Market  

The national decline in wild fish capture has created an increasing demand for fish, for both 

the domestic and export markets. This has led to price increases in fish and contributed 

towards the viability of aquaculture production. Despite the market demand for this commodity, 

the ability to leverage market dynamics to ensure profitability is not a given and requires a 

degree of experience and competence, making this one of the factors that needs to be 

considered by aquaculture practitioners. This section will evaluate this factor as it relates to 

aquaculture practitioners within the country. 

 Fish farmers are aware of market demands for fish, and they repeatedly stated that there was 

a strong market demand for fish (#57, #71, Fish farmer). Many older respondents remarked 

that the price of fish has steadily increased over the last few decades and people’s animal 

protein consumption has changed:  

The population have changed on the type of meat they are eating (#63, Fish 

farmer).  

Fish was once regarded as the ‘poor’ person’s food, and beef a ‘rich’ person’s food, but the 

reverse is now true (#105, #16, Fish farmer). This rise in the price of fish is probably due to a 

multiplicity of interconnecting factors that include: increasing scarcity of fish due to overfishing 

and export, the rise in the human population, the price reduction of other forms of animal 

protein and increased per capita consumption of fish (Ponte et al. 2007, Jagger and Pender 

2001, Rothuis et al. 2014).  
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The market expectations of fish farmers are different from their market experiences. Market 

access is fragmented and volatile, with a wide range of experiences being reported by 

respondents. Selling success is directly linked to the personal connection that the fish farmer 

has with the buyer. Set fish prices are not common and with most fish being sold to middlemen, 

the rates available to fish farmers are volatile. Profitability is often ascribed to successful sales 

of fish through middlemen exporting to the regional international market. This fish is processed 

for long-term preservation and is either smoked, dried or cured in salt. 

In local markets one of the most profitable seasons for fish farmers is during the school exam 

period. One fish farmer has had a fish farm for decades and he exclusively sells fish to parents 

and pupils during exam period (#98, Fish farmer). This is due to the perceived health benefits 

of fish in facilitating revision and learning and is thought to aid pupils during their examinations 

(#114, Fish farmer). These health benefits are recognised by the international development 

community61 and local Ugandans are aware of these advantages. Sales volumes during this 

period can be significant, with customers willing to pay around 5,000 UGX per fish during this 

time, when these same customers would only have paid between 1,000 and 2,000 UGX per 

fish previously (#98, Fish farmer).  

Market uncertainties extends to potential fish buyers in local regions. One of the largest fish 

farms visited in the Western region sells around 100 fish per week at the farm gate to local 

customers (#13, Fish farmer). The fish sold are small (250-300g) and sell for UGX3,000 a 

relatively low price for fish (#13, Fish farmer). This example illustrates the local market 

potential for fish but highlights the need for locally available and affordable fish. Current 

industry standards are to harvest O. niloticus at a table weight of 500g or over. Farm #13 sold 

these industry standard harvest fish at UGX 5,000, with sales predominantly in larger volumes 

to business in local towns. Local demand was for smaller fish at lower prices, with only 

businesses in local towns prepared to pay the higher prices for the bigger fish.  

 
61 This was discussed in section ‘3.1 Fishing for fish’ on page 79. 
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Price variations are evident across markets in Uganda and are influential in determining the 

regional availability and demand for fish. Larger urban areas provided a readily available 

market for fish farmers to sell their produce. Fish farmers selling at markets near historic 

fishing bodies, such as Lake Edward or Lake Victoria must compete with wild caught fish, and 

this created unique challenges to farmers. Anecdotal evidence from research amongst fish 

sellers in Kampala has shown that the differences in appearance and taste between wild and 

farmed O. niloticus is negligible and not easily noticeable by consumers (#33, Public meeting). 

These fish farmers did note they could struggle to sell smaller sized fish at markets. 

Consumers preferred larger O. niloticus (over 1kg) and could be reluctant to purchase smaller 

sized farmed O. niloticus (500g) (#71, Fish farmer). As one farmer commented:  

People are not used to our fish, they are used to fish in the lake they want the 

bigger fish (#71, Fish farmer).  

In areas without a nearby source of wild caught fish, the problem faced by fish farmers was 

the sluggish local market. Some areas of Uganda have cultural prohibitions regarding the 

consumption of fish (#22, Fish farmer) or historic unavailability of fish. As one farmer 

explained:  

The villagers here, they do not know how to eat fish, they say, aaah fish smells 

(#62, Fish farmer).  

Respondents most frequently sought access to international export markets via middlemen, 

due to the aforementioned profitability. This fish was most usually smoked or dried and salted 

and then exported to the DRC, Rwanda, Kenya or South Sudan via truck (Figure 5.12, Figure 

5.13 and Figure 5.14) (#71, #25, Fish farmer). This form of export is only practical when the 

farmer has the necessary volume of fish to sell to middlemen, and the practical means to 

preserve and transport the fish. Despite the problems of selling fish in some locations, the data 

collected suggests that the demand for fish remains high (Figure 5.15). 
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Clockwise from top left. 

 

Figure 5.12 Kampala women salting fish for preservation and export. 
Figure 5.13 Smoked fish stack waiting to be packed for export. 
Figure 5.14 Smoked fish packed ready for loading onto pickup trucks for export. 
Figure 5.15 Fish seller from Lake Edward selling in the local town. 
 

Content removed on data protection grounds
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Leveraging the market demand for fish is not always easy and this is evidenced in some of 

the scenarios discussed above. This is a key point raised by one of the respondents who asks 

a pertinent question about the role of markets:  

You [The government programmes] are encouraging farmers, you are giving 

them these fingerlings, but suppose the fingerlings do well. Are you leaving 

marketing to the farmer? Where are they going to get the market (#63, Fish 

farmer)?  

The importance of being able to access and sell fish after harvest is evidently a key factor that 

needs to be successfully navigated to ensure profitability of any aquaculture enterprise. 

5.1.9 The changing environment 

One of the key challenges facing food production systems is global warming and land use 

change. Agriculture is naturally very susceptible to changes in climate, and aquaculture is no 

exception to this. The specific factors affecting aquaculture vary depending on the farming 

method being employed, but both pond and cage aquaculture are impacted by climate change 

either directly or indirectly. Similarly, as the aquaculture methods employed in Uganda are 

reliant on the natural environment, changes in land use will impact this industry either directly 

or indirectly. The phrase ‘climate change’ was not brought into the conversation by any of the 

respondents during interviews. Despite this, there was a general awareness of changing 

climatic and land use conditions within Uganda. Using land for farming can lead to localised 

environmental changes and farmers were certainly aware of some these changes.  

The noticeable pressure on the natural landscape is very closely linked to the issues 

surrounding climate change. Many pond-based production systems are located on former 

areas of wetlands or adjacent to existing water bodies. Cage cultures are inevitably located 

on water bodies or in deliberately constructed pond systems (#28, #48, Fish farmer). Only a 

small proportion of aquaculture systems were located on previously unusable land. One large 

pond-based system is located at a site previously used for the excavation and making of clay 
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bricks (Figure 5.16) (#37, Fish farmer). Once clay has been excavated, the removal of top soil 

and other morphological changes make these sites unsuitable for arable crop production. 

These pits can be easily modified into pond production systems and this is an ingenious and 

efficient use of poor-quality agricultural land (Figure 5.16). 

 

Figure 5.16 Pond system on former brickworks, with existing brickworks marked in the background 
(#37, Fish farmer). 

Despite the large number of abandoned brickmaking sites in Uganda, this was the only 

observed use of such a method. As stated previously most pond-based systems occurred on 

prime agricultural land or former wetland (Figure 5.17 and Figure 5.19) (#22, #58, Fish farmer). 

This is often attributed to the need to position pond-based systems near a reliable source of 
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water (#05, Government). In urban areas the rise of land prices for urban development has 

created pressure on existing aquaculture enterprises (Figure 5.20). Various sources reported 

that: 

Urbanisation is taking over that land [existing aquaculture projects] (#107, 

Government). 

 Urban areas also have problems with wastewater running into existing ponds, severely 

affecting water quality and compromising fish health and survival (Figure 5.18) (#85, 

Independent expert). Some of the land use changes have resulted in significant disruption to 

local habitats, as one retired individual commented:  

I was born here in 1944... People were involved in agriculture, but with enough 

vegetation cover, but now you can’t see it (#73, Public meeting).  

Poor agricultural practices, such as the removal of vegetation cover on slopes, can cause soil 

run off into water bodies which in turn affects water quality parameters, a key component of 

successful aquaculture. One fish farmer explained this problem:  

It [the lake] is getting degraded…everywhere is matoke [banana plantations] 

(#45, Fish farmer). 

These direct challenges to land usage (#09, Fish farmer) and the destruction of vulnerable 

habitats in the form of wetland removal (#58, Fish farmer) indicate that there are considerable 

challenges in the administration of privately owned land. Current legislation at the national and 

district level prohibit the destruction of wetlands, however required environmental impact 

assessments for aquaculture enterprises are rarely employed or understood. The requirement 

to undertake environmental impact assessments for aquaculture enterprises is not widely 

known about by farmers, and as such these assessments are rarely if ever undertaken. 
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Clockwise from top left. 

Figure 5.17 Newly constructed fish farm located on a former wetland (#113, Fish farmer). 
Figure 5.18 Pollution run off making an urban fish farm inoperable (#85, Independent expert). 
Figure 5.19 Fish pond on prime urban development land (#110, Fish farmer). 
Figure 5.20 Site of abandoned urban ponds due to local development pressure, Kampala (#09, Fish 
farmer). 

 

Several fish farmers said during follow-up visits that changing environmental and weather 

conditions have caused them to lose fish stocks or change management practices (#18, #62, 

Fish farmer, #05, Government). Climate change62 and land usage become confounding 

factors at this point and attempting to tease out which is responsible for changes in farmers 

 
62 Predicted changes in rainfall patterns in the Western and Central regions of Uganda were 
discussed in section ‘3.4 Climate change effects on inland fisheries in Eastern Africa’ on page 107. 
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practices can become problematic. Suffice to say that farmers were concerned with the 

changes in the natural environment, as one farmer put it:  

he is worried about this flow of water [water source], because up there they are 

disturbing it (#18, Fish farmer).  

More obvious changes due to climate change are rainfall patterns:  

Now days we are being disturbed by drought as water has reduced, yet there 

is high demand for fish (#19, Fish farmer, Focus group). 

Many fish farmers also relied on other forms of agriculture as is typical of livelihoods in the 

region and detailed under the discussion on sustainable livelihoods. Changes in rainfall 

patterns have impacted these crops and increased pressure on agricultural livelihoods. Pond 

aquaculture relies heavily on predictable monsoon events, as this impacts the timing of 

stocking and harvesting, which are reliant on available water sources. Extreme weather events 

can damage pond freeboards causing breaches or flooding, leading to catastrophic loss of 

stock. This uncertainty surrounding the biannual rainfall events has led to a rethinking of the 

placement of ponds, due to concerns surrounding flooding and droughts (#96, Government). 

There is little mention of climate change within aquaculture documentation in Uganda. The 

annual symposium of the largest and oldest established fish farming association, WAFICOS, 

made scant reference to this issue (#33, Public meeting). Indeed, the challenge of climate 

change is mentioned only once during the various recorded presentations and addresses 

made during the symposium, by the chairperson of WAFICOS, who alludes to the challenges 

of climate change (#33, Public meeting).  

Existing regulations that govern the industry: The National Fisheries Policy (2004), fail to 

mention climate change, although this is perhaps due to it being written in 2004. The current 

draft Ministry of Agriculture, Animal Industry and Fisheries63 (MAAIF) aquaculture policy has 

 
63 See section ‘6.3.1 Administrative structure of aquaculture governance’ on page 229 for further 
details. 
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a section detailing the impacts of climate change on aquaculture (MAAIF 2017). The policy 

outlines the risks of increased pathogens and diseases, extreme weather events leading to 

cage destruction and water stress (MAAIF 2017). It is unclear how some of these effects could 

occur, and there is only a brief mention of ‘weather uncertainty’ causing future shocks to the 

global aquaculture industry. In short, precise details of climate change effects are lacking and 

neglect to reflect on the direct and indirect impacts on pond-based production systems. 

The need for both livelihood adaptation and resilience to ameliorate the effects of climate 

change has been discussed in chapter two64 and are an important part of resolving the ‘perfect 

storm’ scenario. The current MAAIF draft aquaculture policy recognises the need to increase 

climate change resilience to ‘ensure food security and livelihoods are guaranteed for the 

communities whose life depends on fisheries and aquaculture’ (MAAIF 2017, p.36). This need 

to increase livelihood resilience is valid, but a cursory mention of livelihood adaptation in the 

form of ‘aquaculture mitigation measures’ (MAAIF 2017, p.37) highlights a broader issue. The 

current MAAIF draft aquaculture policy does not adequately address climatic mitigation 

measures, yet this is one of the critical causes of future stress that will undoubtedly influence 

this nascent food production system. More critically it fails to outline how livelihood resilience 

and adaptation can occur and what practical action can be taken to properly prepare and plan 

for the impact of climate change on this industry. 

At the implementation level of policy, regulations fail to even mention climate change. The 

training manual for aquaculture extension service providers, makes no mention of climate 

change or its effects (MAAIF 2016). This is not to say that the Ugandan government has not 

properly recognised the challenges posed by climate change. NDPII (National Planning 

Authority Uganda 2015) has 98 mentions of this phrase and recognises both adaptation and 

mitigation as necessary strategies to combat the effects of climate change. Climate change 

 
64 See section ‘2.4.1 Strategies for dealing with climate change’ on page 65. 
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does present an opportunity to increase food production in Uganda and meet the gap 

generated by the shortfall in production in other countries as discussed in the plan: 

…the negative impact of climate change on food production around the world 

(due to flooding and droughts), has resulted in a consistent rise in the demand 

for food relative to food supply. As a predominantly agricultural country, this 

situation provides a big opportunity for Uganda to increase production, 

productivity and add value to a variety of its agricultural outputs (National 

Planning Authority Uganda 2015, p. 83). 

5.1.10 Increasing yields 

The desire to improve yields and increase food security was regularly expressed at all levels 

of this industry. At the fish farm level, this manifested itself through the farmer's motivation to 

undertake fish farming. As one farmer put it: 

why should I ask for fish from someone when I have the land I have the water 

and when I have the means and the strength to do it (#44, Fish farmer). 

When respondents are asked about the decision to pursue fish farming, several common and 

complementary reasons are given that included, ‘income generation’ (#44, Fish farmer), as a 

‘demonstration to others’ (#76, Fish farmer) and for ‘increased food security’ (#59, #64, Fish 

farmer). Many interviewees expressed concern over the depletion of fish stocks and the 

availability and affordability of fish in the market:  

the fish from the lake [Lake Victoria] is becoming depleted, we are trying to 

provide an alternative for the source of fish as food (#64, Fish farmer).  

This demonstrates that fish farmers are aware of some of the current and future pressures on 

food production systems.  
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Increases in aquaculture yields come through two differing production methodologies: 

extensive or intensive systems65. Extensive aquaculture production has failed to achieve 

breakthrough production success in Uganda since it was introduced in the late 1940s, as 

discussed in chapter three66. Current government aquaculture policy is aimed at intensifying 

aquaculture production through monosex O. niloticus culture and the use of pelleted feed 

(WALIMI Fish Cooperative Society 2017). This shift in focus away from extensive aquaculture 

towards intensive production has many possible future effects which will be discussed in the 

following chapter. It is important to understand the perception of farmers when discussing the 

differing production methods as whichever method is adopted has varying impacts on the 

‘perfect storm’ scenario and the overall sustainability of the industry. 

It is clear to see from the examples above that the desire to increase yields, often under the 

guise of food security is prioritised by stakeholders throughout the industry. It is also evident 

that aquaculture policy at the national level is shaping the ability of aquaculture producers to 

effectively realise these yield increases. 

5.2 The lived reality of aquaculture practitioners 

The lived reality of households engaged in aquaculture needs to be examined to understand 

how physical inputs, and the enabling environment in which aquaculture is practiced, is 

influencing the industry. The starting point to ‘hear the voice of the farmer’, is through the 

questions asked during the semi-structured questionnaires. These are designed to answer 

specific questions on: typical livelihoods, motivations to practice, access to capital and 

resources, social connections, and knowledge transfer and gaps. The remaining questions in 

combination with some of the data collected during farm tours enable analysis of the 

implementation of fish farm practices. This logically leads to an assessment of the 

sustainability of this industry at the household level and its influence on livelihoods, which will 

 
65 See footnote in section ‘3.3.2 Technical challenges of seed’ on page 105. 
66 See section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on page 85. 
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be a key contribution to knowledge, the aim of this research and the focus of RQ3. The second 

half of this chapter will therefore, address each of these questions under their own subsection 

while keeping the focus at the local level. First however, it is necessary to understand the 

households and livelihoods that were surveyed. 

5.2.1 The household - The typical livelihood 

To better understand the farm level realities of the Ugandan aquaculture industry a focus on 

the household will allow common threads and patterns to be captured. Households are the 

centre of livelihood choices and decisions and an initial understanding of the various assets 

available to the household is perhaps the best starting point. In the SLA model discussed in 

chapter two67, these assets are far broader than purely material resources and include the 

social, natural, human, physical and financial capital of each household. This categorisation 

of assets encompasses the broad range of household situations observed. This also 

addresses RQ3, which is concerned with whether the SLA is a useful framework through which 

to understand the Ugandan aquaculture industry. 

The sheer difference in observed household assets amongst the fish farmers surveyed 

illustrates the varying nature and dynamics of households that conduct fish farming. While it 

is not possible to categorise respondents purely along household asset lines, due to the 

difficulty of accurately representing the multi-faceted nature of material wealth, it was possible 

to observe some general trends and behaviours that form underlying patterns amongst 

respondent’s households. 

While there is no such thing as a typical Ugandan aquaculture practising household, there are 

certain similarities that emerged during this fieldwork. Households could typically be divided 

into two groups broadly categorised by levels of wealth. The majority of fish farmers 

interviewed are materially poor, rural and with a low level of formal education. This is widely 

indicative of the Ugandan aquaculture industry as a whole and reinforces previously collected 

 
67 See section ‘2.3 Theorising sustainable livelihoods’ on page 57. 
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research data (FAO 2013, Kasozi et al. 2017). These households practised a variety of 

livelihoods, which is in keeping with the SLA model, with the majority engaging in various 

agricultural activities, with aquaculture being one component of their agricultural portfolio. 

Other commonly practiced livelihoods included; teachers, clergymen, retired business owners 

and civil servants. 

While most farmers have little or no access to credit, a few farmers are very wealthy 

individuals. This other group of materially wealthy aquaculture practitioners are better able to 

access credit and pay for the expertise they need and demonstrate strong financial capital. 

These wealthier farmers were able to leverage their financial capital to purchase the human 

capital they needed in the form of trained aquaculture staff. Training and learning opportunities 

are few for all farmers, and most farmers did not access information on BMPs and the overall 

human capital within the industry is low. 

Most fish farms lacked basic technical equipment, such as nets, water quality monitoring 

equipment and appropriate safety equipment. The physical capital within the industry is as a 

result low. The one area that fish farmers had in common was their ability to leverage their 

abundance of natural capital to create suitable environments for aquaculture. Perhaps this is 

not surprising given the number of geographical sites within Uganda that can be used for pond 

or cage aquaculture. A ‘typical’ Ugandan fish farmer could be poor in most forms of capital but 

their ability to compensate with their rich natural capital showcases their adaptability, which is 

at the heart of the SLA model. This brief overview of the ‘typical’ fish farmer provides insight 

into the livelihood strategies farmers employ, as well as their attitude to risk and vulnerabilities.  

5.2.2 Attitudes - Risk and opportunity 

A household’s attitude to risk and opportunity is crucial in understanding this industry. Due to 

the relatively untested and untried nature of aquaculture in this country, risk and opportunity 

factors are important. Many of the fish farmers interviewed demonstrated their willingness to 

take substantial risks to participate in this industry. While this certainly created problems, it 
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has also played a substantially positive role in the uptake of this industry amongst many new 

entrants. New entrants to this industry can be found across the socio-economic spectrum. 

These socio-economic backgrounds range from women-based cooperative associations, to 

very materially poor individual farmers to exceedingly materially wealthy individuals (#47, 

Government, #81, #88, Fish farmer). As a result of this wide range in socio-economic 

backgrounds, the scale and size of the various fish farms did vary tremendously. One common 

characteristic to emerge from the individuals interviewed was their willingness to take risks on 

a novel business proposition. This is perhaps unsurprising as one of the hallmarks of a new 

industry is its ability to attract entrepreneurs who are more likely to take risks as they face a 

‘decision context characterized by more ambiguity and higher uncertainty’ (Murmann and 

Sardana 2013, p.192). New industries have yet to establish industry norms and standards and 

this uncertainty adds risk to entrepreneurs establishing businesses. 

Opportunities to engage in fish farming are surprisingly common in Uganda. This was due to 

a multitude of factors that came together to create a fertile environment for the expansion of 

this industry. One of the critical factors creating opportunities for the expansion of this industry 

is the geographical features in Uganda. As noted previously in chapter three68, the number of 

water bodies, the abundant rainfall and the tropical climate create many ideal environments in 

which to practice aquaculture.  

For instance, in Rukungiri district there are many areas of extensive wetlands. These can 

provide ideal environments for pond farming. Due to the absence of large water bodies, 

opportunities for cage farming are unusual in the district. The exception to this was Lake 

Edward in the north of the District. There is a strong and active fishing history on Lake Edward, 

creating local demand for fish. Despite ideal environmental conditions and an established local 

market for fish, no attempts at cage farming on this lake have been documented (#42, 

Government). Lake Edward is located within Queen Elizabeth national park and with many 

activities restricted, the area has a low human population. This may be the reason that cage 

 
68 See section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on page 85. 



 

182 
 

farming has not been attempted. Recent communication (2018) with government officials 

indicates there are proposals to improve fisheries facilities on the lake but no plans for cage 

farming. 

Regardless of the situation on Lake Edward, on the few other water bodies present in 

Rukungiri District, there are existing or proposed plans for fish farming enterprises (#45, Fish 

farmer, #74, Government). Many farmers are willing to engage in fish farming despite the lack 

of previous knowledge and experience and there are plenty of opportunities with the numerous 

areas of wetland and water sources in Rukungiri District. Of course, not every farmer has 

access to the prerequisite conditions necessary to conduct fish farming and this was perhaps 

most obvious in the urban areas. With the price of urban land increasing, farmers have decided 

to sell their land, reflecting the farmer's willingness to seize new opportunities:  

because of land appreciation, they either sell off the land or convert it into 

buildings (#09, Fish farmer). 

The two production strategies employed by farmers operate on a spectrum from extensive to 

intensive production69. Which strategy is employed, is based on a combination of factors and 

not solely dependent on the material resource available to the household (#47, Government). 

There is a clear difference in perception amongst fish farmers between the two degrees of 

farming intensity. When interviewing fish farmers, they unanimously show a preference 

towards intensive aquaculture methods. This was referred to as ‘doing business’ and less 

intensive methods were called ‘own consumption’. This desire to increase production by using 

the most readily available intensive production methods could dramatically increase the yields 

of existing pond farmers.  

There was one marked example where this was not the case. Fish farmer #35 is a retired 

government extension officer with substantial overseas training experience. This fish farmer 

 
69 There is no defined point at which the stocking volume of fish is either intensive or extensive and 
therefore it is best to understand these two production methods as at either end of a spectrum. See 
footnote in section ‘3.3.2 Technical challenges of seed’ on page 105. 
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(#35) had adopted an extensive aquaculture system decades previously. He has three 

neighbours with adjoining ponds who have also adopted extensive production and are a part 

of a prominent fish farming association. Members of the association had been encouraged to 

adopt an intensive fish farming approach with male sex-reversed O. niloticus and pelletised 

feed. However, #35 is extremely reluctant to adopt this aquaculture production system. His 

reluctance to adopt a more intensive production system was twofold. Firstly, his (#35) 

perception that male sex-reversed O. niloticus  

creates a dependency on the government  

and secondly the economics of using pelletised feeds.  

This dependency argument is that new fish stock needs to be purchased at the end of a 

production cycle as sex-reversed O. niloticus are unable to reproduce. As #35 argues small-

scale rural farmers have always produced their own seed, via reproduction of existing stock, 

which is not possible with sex-reversed O. niloticus. Due to the relatively high cost of pelletised 

feed and the low local prices fetched for O. niloticus, #35 believed it was economically 

untenable to use pelletised feed. Fish farmer #98 is an extensive fish farmer who has been 

farming for decades (similar to #35) and eventually stopped due to the low prices he was 

getting for his fish. As he (#98) commented,  

Because they don’t have, the rural people here, don’t have money to spend on 

food like that.  

There is therefore an argument for continuing the extensive method of fish farming due to its 

low upfront cost and subsequent low risks.  

There are also other benefits of this extensive farming method beyond livelihood resilience. 

Edwards (2015) examined the sustainability benefits of using extensive farm systems in 

developing countries, contrasting this with intensive systems. Edwards (2015) argues that the 

use of on-farm feed and locally available waste products ensure that traditional extensive 

aquaculture is the most environmentally compatible method of aquaculture. 
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Lazard et al. (2014) state that current measures of aquaculture sustainability are unbalanced. 

Using an approach that encompassed economic, social and environmental and governance 

factors, Lazard et al. (2014) conclude that technically more intensive farms score better than 

more extensive models of fish farming. Despite these benefits of extensive aquaculture 

adoption, the majority of fish farm respondents in the Ugandan industry are keen to pursue an 

intensive farming methodology, a strategy promoted by government officials: 

You subsistence farmers must be commercial. You must have commercial 

thinking, if there is excess you go and sell. You must have commercial 

thinking… You don’t need big things to be commercial, it’s the intensity (#32, 

Public meeting, highlight added). 

5.2.3 Vulnerability - Access to cash  

Around half of the respondents live close to the poverty line. Typical household meals are 

basic and inexpensive, consisting of steamed green banana (matoke) and sauce. Many 

households struggled to purchase basic necessities and with no welfare provision, subtle 

changes in livelihood outcomes could result in the inability of a household to meet their needs 

(#72, #81, Fish farmer). Farmers struggled to access capital when necessary for their 

business, as one farmer commented:  

we need capital. Capital in the form of money, capital in the form of inputs, 

capital in the form of fingerlings (#63, Fish farmer). 

One notable stress on the household budget was that of school fees, which is frequently 

identified by respondents as a struggle. School fees are one of the most significant costs to 

poor households. The Ugandan school calendar is split into three terms, with the school year 

beginning in February. Many of the respondents struggled to pay the school fees, and there 

was much talk of ‘paying school fees’ during the weeks leading up to the start of each school 

term amongst the respondents interviewed and indeed the wider rural community (#87, #88, 

Fish farmer). 
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The cost of school fees was of course dependent on the individual school, but it was a 

significant expense for poorer households. The comparatively high cost of fees at infrequent 

periods within a year creates a situation where households without savings need a large influx 

of money to pay the school fees. In households with aquaculture ponds, this often led to fish 

harvests being tied to the need to pay school fees (#114, Fish farmer group). This pressure 

for a quick source of income can lead to decisions where the optimum fish pond management 

strategy is not pursued. As one farmer noted,  

it is a project that can always give money (#57, Fish farmer).  

In households with lots of children, this can lead to intense financial pressure during the period 

before school fees are due. 

This strategy is well documented within the developing rural livelihoods and fisheries literature. 

In fisheries literature, this reliance on fish as a cash income has been called a ‘bank in the 

water’ (Béné et al. 2009). Poorer households routinely used fish farming as a ‘bank’ and relied 

on the sale of fish for large household expenses (#114, Fish farmer). A reliance on livestock 

to mitigate household income shocks is not a new household strategy, but the vagaries 

surrounding aquaculture production can make it unsuitable as a planned cash option.  

The vulnerability of many fish farmers to circumstantial events was clearly observed. Some of 

the shocks observed and reported included, familial relationship breakdown (#09, Fish farmer) 

infrastructure failure (#84, Independent expert), community disputes (#48, Fish farmer), 

natural disasters (#27, Fish farmer) and toxic feed (#10, Fish farmer). Households often 

recognised their vulnerability and engaged in an adaptive mechanism called livelihood 

diversification. This strategy of livelihood diversification has been well documented in the 

research literature surrounding SLA (Allison and Ellis 2001, Cahn 2006) and discussed during 

chapter two70. It was no surprise therefore, to see this strategy being employed amongst those 

surveyed with households typically engaged in multiple activities.  

 
70 See section ‘2.3 Theorising sustainable livelihoods’ on page 57. 
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In rural areas this almost always consisted of natural resource based activities with the 

occasional non-natural resource based activity. In urban areas the reverse was true for 

obvious reasons. This heightened vulnerability to stresses and shocks exhibited by the 

respondents, served to propagate the generalist attitude amongst aquaculture practitioners. 

One adaptation to reduce risk in this industry was through fish farmers working together. Eight 

examples of community based aquaculture were observed from formal cooperatives and 

associations to looser social groups working towards shared objectives.  

5.2.4 Social connections - The role of cooperatives and associations 

Social networks, a key component of social capital, are clearly very important to most 

respondents and fish farmers were generally very well connected socially. In one community 

visit (N0 7) a meeting of around 50 villagers was held to discuss a proposed project, with one 

remark equating the meeting to a family event:  

if a family doesn’t have a family meeting you can’t call it a family (#73, Public 

meeting).  

These large and extensive community/family groups with strong social bonds are a livelihood 

strategy that serves to mitigate the effects of household stresses and shocks. These strong 

social bonds are a hallmark of bridging social capital (Schuller 2007, Ellison et al. 2007). One 

of the community groups that was interviewed embodied this sentiment in their name, 

‘togetherness’71. The chairwoman stated the purpose of the association:  

we just wanted to help each other in family issues and especially when bad 

times come (#114, Fish farmer).  

Another example that demonstrates how these social connections can be successfully 

leveraged in the development of aquaculture is the ‘Rwampara Fish Farming Co-Operative 

Society LTD’ (N0 2). This particularly successful association is based in the city of Mbarara, 

 
71 Abawe in the local dialect of Nkole-Rukiga. 
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the fifth largest town in Uganda. This association was granted governmental permission to 

operate in March 2017 (Figure 5.21). It has 53 members,72 although only a quarter of these 

are actively practising fish farming, indicating the relatively recent uptake in this industry (#32, 

Public meeting). The chairman is a former LC5 (District level) political representative for 

Mbarara. His prior political position and status led the acting commissioner for aquaculture73 

to visit the association at their inaugural meeting a hallmark of bridging social capital (Schuller 

2007, Ellison et al. 2007). This visit prompted the promise of further funding for inputs,74 as 

well as the possibility of future infrastructure75 investment (#32, Public meeting).  

Exemplar industry associations can affect and impact systemic change within the wider 

institutional and organisational setting (Kshetri and Dholakia 2009). This eventually leads to a 

process called population level learning, where practitioners adopt the practices of exemplary 

industry practitioners (Kshetri and Dholakia 2009). There is perhaps recognition by 

policymakers that population level learning will occur if aquaculture associations do well, 

explained during a speech by a high-ranking aquaculture government policy maker:  

that getting knowledge from fellow farmers has actually promoted our extension 

system in Uganda … by coming together like this, you are going to share your 

knowledge, share experiences on what you have been doing and that will help 

you and your other colleagues who benefit from it and improve and do better 

(#32, Public meeting).  

 
72 March 2017. 
73 This is the second highest government position dealing directly and solely with aquaculture. See 
Figure 6.8 for the breakdown of the ministry offices. 
74 Feed, seed and nets. 
75 A hatchery. 
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Figure 5.21 Rwampara Fish Farming Co-Operative society meeting (Association N0 2), showing fish 
grown on a member’s farm to 'encourage' other farmers (#32, Public meeting). 

One of the high level government officers explicitly stated that the government supported the 

formation of associations:  

The voice of the association will be easily heard … Government is ready to 

support groups not individuals (#32, Public meeting).  

Association N0 2 (Table 4.3) has partnered with external organisations to develop their 

knowledge repository while moving away from a reliance on governmental advisory services. 

This association is in contact with a Dutch based NGO76 which provides expert advice to 

 
76 PUM Netherlands Senior Experts. 

Content removed on data protection grounds
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individuals and organisations in developing countries. This NGO had agreed to send them an 

aquaculture expert to provide free personalised advice to the current fish farmers. This 

initiative transferred professional aquaculture practices and skills to members of the 

association, with future follow-up visits planned (#32, Public meeting). These examples of 

connectivity stood to reinforce the contrast with most fish farmers in this industry, who are 

working in isolation from formalised structural networks. 

While associations N0 2, N0 1 and N0 8 are examples of successful fish farmer groups, there 

are also examples of associations that have achieved little in terms of aquaculture 

development. Rukungiri district (N0 3) (Table 4.3) had a dormant fish farmers’ association, that 

had been established for around a decade (#98, Fish farmer). There were many problems with 

the association that resulted in it becoming inactive and ineffective, with fish farmers being 

unaware of its existence. One notable exchange was during a focus group discussion with fish 

farmers from Rukungiri district (#19, Focus group). 

AFO: ‘I think working in groups, is the best way’. 

Fish farmer: ‘why can’t you organise us’. 

AFO (indicating the person sat next to this fish farmer as the person who should 

organise the groups): ‘he is the chairman for the district’. 

Fish farmer: ‘I didn’t know!’  

A lively discussion then followed with several fish farmers exclaiming their surprise at the 

presence of this fish farmers’ association within their district.  

While strong social capital found within cooperative groups can be a positive force which 

enables successful livelihood adoption, it can also have negative effects. Work by Gwiriri and 

Bennett (2020) evidenced that due to scarce local governance resources, cooperatives were 

in direct competition with each other. The cooperatives ability to leverage local resources was 

directly related to the leaders political ‘connectedness’ and placed less emphasis on their 
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suitability to lead (Gwiriri and Bennett 2020). This resonates with the work of Cadzow and 

Binns (2016) that evidenced that while cooperatives can give many benefits to their members, 

they are not inherently ‘a good thing’. These research findings are consistent with evidence 

found within the Ugandan aquaculture industry. 

The importance of farmers’ associations within the Ugandan context can serve to increase 

resilience to stresses and shocks, disseminate knowledge and create a supportive business 

environment. Cooperatives also served to mitigate vulnerability to household stresses as it 

allowed fish farmers to participate in opportunities beyond the reach of individuals. These 

examples serve to illustrate the positive and active role that social connections can often have 

on this industry. 

5.2.5 Implementation - Best Management Practices 

This last section will describe some of the farming practices that were observed during the 

data collection process. One quote in particular highlights the rationale of some farmers when 

starting aquaculture. A highly educated individual who had just retired from teaching and with 

no prior knowledge or experience of fish farming was asked why he had taken up this activity:  

I must be frank, I just looked at the water [wetland] and thought, wow, if I could 

dig a pond here and do some fish farming (#07, Fish farmer). 

This narrative of farmers hearing and embarking on aquaculture without the prerequisite 

knowledge is a common occurrence in both production methods, cage and pond farming. One 

interview with a former fish farmer on the reasons for his failure illustrates the importance of 

aquaculture experience in this business:  

It was my first attempt, I probably went into it without enough knowledge, I was 

just doing because everybody else was doing it, it seemed lucrative (#105, Fish 

farmer).  

Basic lack of knowledge about the biology of fish and fish husbandry is widely prevalent across 

the industry. For instance, many fish farmers are unaware of fish feeding behaviour. Examples 
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of fish farmers believing O. niloticus fed on animal intestines, consumed manure or even mud 

were witnessed and mentioned by extension officers during interviews (Figure 5.22) (#113, 

Fish farmer). One notable exchange occurred during a site visit with an AFO and a fish farmer 

(#113, Fish farmer): 

AFO: ‘What is that?’ [looking at pond surface] 

Fish farmer: ‘Intestines of the pig’  

AFO: ‘ooh that is poor advice’… 

AFO: ‘They just need technical skill’. 

This lack of basic knowledge of the feed needed for fish production resulted in poor feed 

practices in many enterprises. The prohibitively expensive cost of manufactured feeds led 

most interviewed rural farmers to either: never buy the feed or infrequently feed the fish with 

pellets. The most frequently observed practice was to encourage the growth of algae and 

zooplankton by fertilising ponds with manure and feeding fish with locally grown crops such 

as yam or sweet potato leaves. Despite its observed presence in many local waterways, 

Lemna minor (Duckweed) is not used as a food source and is unknown to the fish farmers and 

most crucially extension officers interviewed. Only one recorded case of it being used was 

noted (Figure 5.23) (#77, Fish farmer). It was successfully used to supplement feed in 

fingerlings and young fish. During a conversation with this fish farmer, he was able to educate 

the experienced DFO on its use (#77, Fish farmer):  

DFO: ‘Duckweed it is common in Uganda.’ [indicating pond growing duckweed] 

Fish farmer: ‘It is common, very many people have not realised it is good feed 

for the fish’ 

DFO: But does it have protein?’ 
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Fish farmer: ‘Yes, it has almost 50%! You harvest it, concentrate it, then you 

can either dry it or ground it into powder and feed it to tilapia and it will grow 

very fast.’ 

While the use of L. minor is not in itself especially significant, the lack of awareness of this 

commonly available potential feed supplement, in this case a long serving (32 years) DFO, 

indicates an industry that does not have a very deep repository of knowledge or good 

information exchange. Knowledge and information exchange are both factors that are 

underlining critical components to a successful aquaculture industry.  

Another frequently observed malpractice was the construction and maintenance of fish ponds. 

Correct placement and construction of ponds form a critical part of an aquaculture enterprise 

as this is a significant early cost and rectification of mistakes can sometimes exceed the initial 

cost of pond construction (#07, Fish farmer). Observation of extension officers indicated that 

most are well versed and experienced in pond placement and building with substantive 

experience, and have access to detailed instructions and troubleshooting manuals (MAAIF 

2016). Despite this, many fish farms are poorly constructed and managed, with costly 

mitigation measures frequently needing to be carried out by extension officers. Mitigation 

measures included, pond extension, construction of water inlets and outlets, correcting levees 

angles, controlling aquatic species, creating appropriate freeboards and in some cases 

rebuilding and resitting ponds (Figure 5.24 and Figure 5.25) (#07, #76, #81, #87, #88, Fish 

farmer). 
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Clockwise from top left. 

Figure 5.22 Pig intestines being fed to a pond stocked with O. niloticus (#113, Fish farmer). 
Figure 5.23 L. minor growing in a pond to supplement feed (#77, Fish farmer). 
Figure 5.24 Incorrectly sited fish pond requiring extensive rework to be viable (#81, Fish farmer). 
Figure 5.25 Poorly maintained pond requiring Potamogeton schweinfurthii (water weed) removal (#76, 
Fish farmer). 
 

Other poor management practices include the inadequate daily monitoring of fish stock. At 

best, continued monitoring of fish cohorts did not go beyond a cursory check during the daily 

feeding in pond systems. Where external feeding was not taking place there was very limited 

monitoring of the fish. Monitoring of fish cohorts in pond systems is difficult to achieve without 

the proper equipment, such as nets. This means that growth rates cannot be determined and 

evaluating the number of viable fish is not possible. This has significant effects when sales 

planning, as the quantity and weight of fish cannot be determined. Farmers often know the 
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amount of fry or fingerlings they received and so estimates of market weight and quantity are 

based on these. In association N0 2, cases exist where owners have hired refrigerated lorries 

to transport their stock to market only to subsequently realise their yields are a fraction of their 

anticipated harvest (#52, Fish farmer). 

To compound this lack of careful monitoring, daily observations on fish behaviour or mortality 

are recorded only in the larger commercial operations. The causes of poor fish harvests are 

therefore unknown and a source of frequent guesswork and conjecture, as noted during the 

WAFICOS (Table 4.3) symposium with an article entitled ‘Why fish go missing’ (WALIMI Fish 

Cooperative Society 2017). Commonly cited culprits for these ‘disappearing fish’ are either 

predators, thieves or malicious77 people as evidenced by one farmer: 

we have a lot of snags now hitting us. We have thieves who can 

cause/contribute to failure (#44, Fish farmer). 

In reality the continual mortality rate due to poor water quality and lack of feed may be a more 

common cause (WALIMI Fish Cooperative Society 2017). It appears clear from the evidence 

presented above, that fish farmers are failing to observe aquaculture BMPs. Fundamental 

business practices like record keeping are absent and basic aquaculture management 

practices are not being followed. There are numerous reasons for these failures and these 

reasons will be discussed in greater detail in chapters six, seven and eight.  

5.2.6 Knowledge flows - Business plans and record keeping 

Aquaculture enterprises require technical and non-technical skills to be used to achieve 

success. The effective integration of these skills is therefore dependent on prerequisite 

knowledge. Some farmers can clearly verbalise the importance of knowledge in determining 

success or failure: 

 
77 Often mentioned during site visits as people who would commit acts of sabotage for no particular 
reason. 
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Ignorance would take the first place in making the fish farming unsuccessful 

(#59, Fish farmer).  

There were some interviewed cases where due care and attention was given to this process 

(#15, #37, #68, #69, #77, #78, Fish farmer), but most of the fish farmers that were interviewed 

did not exhibit a documented strategy for implementing fish farming. Even those that did have 

an implementation strategy rarely have detailed or robust plans. 

There was scant evidence of the use of business plans in the aquaculture enterprises 

surveyed. Some of the largest commercial aquaculture farms did have business plans. This 

was observed during business presentations at the WAFICOS (Table 4.3) conference (#33, 

Public meeting). But subsistence, small-scale and even medium sized operators generally did 

not operate with either a business plan and few, if any, written documents. Amongst 

interviewees, the invariable answer to the question about record keeping was a shrug. Only a 

few respondents kept accurate records and those that did only recorded the number of 

fingerlings, any substantial costs (i.e. feed and seed) and sale price. While illiteracy prohibited 

some respondents from record keeping, the majority of respondents were sufficiently 

educated to keep basic records. Some farmers when questioned further expressed a desire 

to start keeping records:  

At first, I didn’t take care of all that [records], but now I just improve (#37, Fish 

farmer). 

One of the challenges facing fish farmers who did not keep records was their inability to report 

on the financial profitability of fish sales. Farmers comment on the profitability of their 

enterprises, but when pressed are unable to be specific with figures, beyond gross sale prices. 

One experienced fish farmer able to achieve commercial success could accurately cite their 

FCR without prompting:  

Our FCR is at average of 1.4 to 1.82 (#89, Independent expert and Fish 

farmer).  
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Out of all the farmers surveyed he was the only one able to do so, demonstrating the 

importance given to record keeping and subsequent data analysis, by this individual who was 

highly trained and experienced. 

One memorable quote from the WAFICOS (Table 4.3) conference was:  

if you want to hide something from an African, write it down (#33, Public 

meeting).  

This quote illustrated clearly the attitude that can exist in this industry. This point was picked 

up by the PUM expert at the Rwampara Fish Farming Co-Operative Society conference (#32, 

Public meeting) who underscored the importance of appropriate record keeping for 

businesses. Other business implications of not keeping accurate data are: stock monitoring 

and assessing are hard to achieve, as is strategic planning. 

The importance of data driven business is also raised by the director of the Aquaculture 

Management and Development Department. They acknowledged that many of their reports 

on aquaculture and indeed the fishing industry are grossly flawed due to inaccurate and 

missing data (#17, Government). The appeal from the commissioner for aquaculture to the 

fish farmers present at a conference and subsequently repeated during interviews with 

government officials, was to supply accurate aquaculture records to the relevant government 

departments:  

farmers say they need a regulatory framework but it must be guided by data, 

which farmers don’t provide (WALIMI Fish Cooperative Society 2017, p.10). 

5.3 Conclusion 

Assessing the aquaculture industry in Uganda using an economic profit and loss viewpoint 

would skew the research away from a broader understanding of sustainability. Chapter three 

discussed sustainable aquaculture practices that go beyond a simple economic paradigm. 

Sustainability must encompass environmental and social concerns, as well as the economic, 
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as argued in the triple bottom line approach (Elkington 1997). One of the messages of the 

‘perfect storm’ scenario is that the ‘business as usual’ approach will fail to adequately address 

the future food needs of the planet (Godfray et al. 2010). With much of the increases in future 

food production expected to take place in countries like Uganda and through industries like 

aquaculture, it is critical to fully comprehend and understand the aquaculture industry in 

Uganda. This chapter sets the necessary framework by which a study of aquaculture in 

Uganda can be used to reflect upon and advance the concept of the ‘perfect storm’ (RQ4). 

The national level approach taken to review this data was clearly able to analyse the current 

environment in which aquaculture is operating. There is certainly much discussion of 

aquaculture implementation and expansion amongst the relevant national level institutions in 

Uganda. This is occurring during a time of increasing and changing demands. Huge increases 

in human population have created a growing demand for fish, which is echoed and understood 

at all levels of this industry. While farmers are aware of this, there has been mixed success in 

capitalising on this demand, and local producers need novel strategies to access the ready 

market. The environmental concerns surrounding climate change have been raised at the 

highest level of the Ugandan government, but appropriate policy mitigation and adaptation 

measures are not being devised or implemented at the practitioner level.  

The desire to increase production is perhaps the most comprehensively unique factor running 

through the industry from the highest national levels to the smallest local producer. This is 

coupled with the desire to increase food security, something expressed by many fish farmers. 

Government strategy is focused on these objectives of increasing production and improving 

food security. Delivery of this goal through OWC is encountering several challenges and is 

creating frustration amongst fish farmers. Government stakeholders in this industry remained 

almost exclusively focused on the delivery and reliability of physical inputs, with the broader 

requirements in which aquaculture is practiced receiving little recognition. The extension 

officers who are responsible for aquaculture development are few in number and unable to 

meet the demands of their fish farmers.  
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Fish farmers are typically engaged in a range of agricultural based activities that can include 

aquaculture. Fish farmers are generally willing to take the perceived opportunity to practice 

aquaculture and would engage in risks to do so. As such it is often practised with little 

knowledge of BMPs. This can serve to increase the vulnerability of households to aquaculture 

system stresses and shocks. Mitigating measures to cope with these vulnerabilities included 

strong social groups, with associations and cooperatives proving effective. Aquaculture 

implementation displayed a wide range of management practices. Even with these 

considerable challenges, the aquaculture industry is thriving in Uganda, with many new 

entrants at all level of socio economic background. While the national objectives of increased 

production are becoming enshrined in policy, the implementation at the smallholder level does 

not always, or even often, match these expectations. The following chapters will examine the 

reasons for this and explain exactly how the national level objectives outlined in this chapter 

are interacting at the local farm level.  
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6.0 Introduction 

The preceding chapter outlined the current state of the aquaculture industry in Uganda. Clearly 

this is an industry with many challenges, but equally many opportunities for rapid and 

sustained growth. This chapter will examine how the industry is developing, the patterns this 

development is taking and present the differences that physical inputs, and other agricultural 

enabling environment processes and factors are having. It will begin to explore the role of 

knowledge and the application of skill on the establishment of aquaculture enterprises. It will 

then evaluate the role that government policy is having in shaping the aquaculture industry. 

This will highlight how inadequate extension and the implementation of OWC are failing to 

prioritise the enabling environment needed to develop this industry. In combination with 

existing infrastructure and contextual factors, this is contributing to an industry slowdown that 

will not be solved by purely focusing on the physical inputs of feed and seed. A re-focus on 

the wider setting in which aquaculture in practiced and how this is affecting this industry is 

needed and will be a key contribution to knowledge this thesis can make. 

This chapter is structured through the systematic examination of two of the RQs posed by this 

thesis. The first RQ will summarise the main empirical findings of this research and set the 

contextual framework in which the remaining three RQs can be evaluated. The second RQ 

will critically examine the role of the government which is the principal development 

stakeholder in this industry. The two RQs and their component sub questions being addressed 

in this chapter are:  

1. To what extent is aquaculture being successfully developed in Western and Central 

Uganda? 

1.1 What are the patterns of aquaculture development in the two regions? 

1.2 What are the challenges faced by potential aquaculturists? 

1.3 How effective is the enabling environment in which smallholder aquaculture 

practitioners in Western and Central Uganda are operating?  
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2. What is the policy framework within which aquaculture development is being 

promoted? 

2.1 What are the key policies promoting aquaculture? 

2.2 What are the mechanisms in place to support aquaculture development? 

2.3 How do national level policies connect with people at the local level? 

 

The first area to address is the patterns of aquaculture development across the Western and 

Central regions in Uganda. 

6.1 Development patterns in Western and Central Uganda 

Development of aquaculture varies tremendously across Uganda and there are clear and 

marked differences that merit further discussion and analysis. There are three distinct patterns 

to examine that broadly encompass how this industry is developing within Uganda. The first 

pattern to discuss is the division between urban, peri-urban and rural sites. It is evident from 

the sites visited within Western and Central Uganda that aquaculture development is almost 

entirely a rural based activity (Figure 6.1). There are some areas in which it is practised within 

peri-urban settings, but these sites were either in decline or no longer viable for production. At 

one level aquaculture fails to develop successfully because of factors such land prices but 

there are also more subtle underlying factors at play which this chapter seeks to identify and 

explore. 

The second pattern to address is the production method. Aquaculture can be categorised into 

the method of production: cage or pond-based aquaculture. Cage culture is undoubtedly 

booming and is responsible for the large increases in production volume that are occurring 

within Uganda. Aquaculture development is either occurring in rural or peri-urban areas, but 

the highest volume of production comes from cage production facilities in Lake Victoria, in 

sites that are relatively close to the urban centres of Kampala, Jinja and Entebbe. Pond-based 

aquaculture is typically the preserve of subsistence farmers, but increasingly, wealthy 
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individuals are adopting this method of production at scale. It was evident from the sites visited 

that these two methods of production require markedly different farming and business 

approaches.  

 

Figure 6.1 Map of all research sites in Uganda marked in red within the Western and Central region. 

The last pattern to discuss is based on the regional trends that dominate this industry, namely 

aquaculture development in the Western or Central region. The Central region of Uganda does 

have several sites that are producing O. niloticus and C. gariepinus using pond-based 

production methods, but the increase in production volume is principally from cage culture. In 

the Western region there are a handful of documented incidences of cage culture. These are 

occurring in Lake Bunyonyi and purpose-built ponds, but the clear majority of farmers are 

using pond-based methods. Many of these sites are using subsistence methods of production 

but there are a significant number of sites that are producing fish in large multi purpose-built 
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pond facilities. These are located a considerable distance from bodies of water and so pond 

production becomes the most obvious means of production.  

6.1.1 Urban, peri-urban and rural aquaculture development 

It is unsurprising that aquaculture is taking place in predominantly rural areas. The obvious 

reason for this is the significantly lower land prices in rural areas. Urban sites typically have a 

higher land value than rural sites and former aquaculture production sites are being sold for 

building development, often in the form of housing. One of the oldest sites visited had been 

established in 1962 and was little more than a novelty factor with no fish harvest taking place:  

we were supposed to be feeding them [fish], but since it is not commercial, it is 

for leisure …. come and admire, so it’s like a tourism (#108, Fish farmer). 

Urban production of fish is understandably almost non-existent within Uganda due to the 

problems outlined in the previous chapter78. 

There are still production sites in peri-urban areas, but the eight surveyed sites are on marginal 

land, that is often unsuitable for building due to geographic features. These include low lying 

areas prone to flooding or existing wetland areas. While this may seem like a reasonable use 

of what would be ‘unusable’79 land, the morphology of these ponds means they are located at 

or below the water line and so are often subject to water runoff and the ensuing water pollution 

from urban sites. One fish farmer explained how unfinished road construction had left storm 

drains in poor condition and these were easily flooded during heavy rains, leading to polluted 

water runoff into his fish ponds (Figure 5.18):  

This road is not constructed, so when water comes, it has some big drainages 

and now they [drains] are broken down. So now when water comes from those 

 
78 See section ‘5.1.9 The changing environment’ on page 171, Figure 5.18, Figure 5.19 and        
Figure . 
79 This point is deliberately made from a productionist viewpoint which assumes land should provide 
some service to humans and negates the intrinsic value that wetland has.  
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ends it enters [fish pond] and passes through and it bring the toxic substances 

(#84, Fish farmer). 

These sites are also subject to frequent trespass, acts of sabotage and theft of existing stock. 

While these issues are also found in rural and cage sites, the proximity to urban dwellings and 

pathways means that additional effort needs to be made to keep neighbouring residents 

favourably disposed towards peri-urban aquaculture sites. 

Flooding and water pollution issues are extremely serious for peri-urban sites due to the 

sensitivity of fish to run-off pollution. Securing the water ingress to these sites is therefore 

paramount to future success but remains expensive and beyond the reach of most peri-urban 

sites. The future viability of these sites is in doubt as urban development opportunities, 

pollution and flooding, exert pressure on these sites. The close access to markets is one 

benefit that urban sites have, but as rural sites are often at a moderate distance from market 

sites, this is a marginal advantage. Indeed, market forces are already accelerating this trend 

as indicated by the decline of peri-urban aquaculture sites.  

While urban systems of fish production, such as aquaponics or RAS80 may be solutions that 

neatly sidestep many of the issues found in peri-urban sites, the unit cost and unreliability of 

electricity coupled with the high cost to return ratio make these questionable alternatives. The 

numerous forays into these production methods observed during this research have all failed 

to propagate successfully and there is a high attrition rate amongst these start-ups. Production 

of fish in Uganda will likely remain a predominantly rural based activity, due to the constraints 

described above.  

6.1.2 Cage and pond production 

Rural based aquaculture is developing along two principal production lines: cage culture and 

pond farming. As has been described, pond culture enterprises vary in scale and scope. While 

pond culture has been practised in Uganda since the 1950s, its initial success was limited and 

 
80 Recirculating Aquaculture Systems. 
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eventually stagnated. The reasons for this can be simply understood as a failure of appropriate 

infrastructure due to the political upheavals of the past81. One notable advantage that pond 

aquaculture has over cage culture is that it is more widely and easily adopted. The number of 

feasible sites in which it can be practised, and the lower resource threshold are the principal 

reasons for this. Pond aquaculture is viable across many rural sites in Uganda due to the 

abundance of low-lying wetlands. It can also be practised at subsistence level and so the 

number of potential entrants with access to land and able to meet the minimum resource 

thresholds is greatly increased. 

Cage culture is a new and growing production method in Uganda that is credited with much of 

the rapid growth that this industry is experiencing (FAO 2013). Cage production has significant 

differences to pond production and requires specific criteria to be successful. The higher 

stocking volume of O. niloticus requires better water exchange and more optimal water 

conditions than pond farming. Perhaps most crucially cage farming requires daily inputs in the 

form of feed, as stock will be unable to forage on algae and other plants. Feed is by far one of 

the highest costs in a successful aquaculture enterprise in Uganda, with costs of around 5,000 

UGX per kilo of feed. This high cost of production is beyond the financial resource of most 

Ugandan farmers. The other notable difference with cage farming is that it requires a detailed 

understanding of the complexities and intricacies in this production methodology and needs 

some level of specialised training.  

The educational training opportunities within Uganda are currently limited to two institutions, 

Makerere University and the Fisheries Training Institute (#12, Independent expert). These two 

institutions have given the industry a pool of technically trained individuals who are given field 

and class-based demonstrations and are competent enough to produce fish in either pond-

based or cage-based systems and are employable in the wider fisheries sector as explained 

by one of the course tutors:  

 
81 See section ‘3.2.1 Farming for fish - Aquaculture’s contribution to poverty reduction’ on page 91. 
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So in terms of jobs, I can also tell you that in terms of districts we have about 

one hundred twelve about districts in Uganda. And the government has 

aggressively opened districts for fisheries officers at the district level, but also 

at sub-county level. So if you are looking other alternative forms of jobs, yes 

they can work in aquaculture farms, they can work on fish factory, fish 

processing factory (#55, Independent expert). 

While there are individuals with the technical training necessary to work in this industry, in 

practice, the number of individuals who can afford to pay a salary to these aquaculture 

graduates remains low. This also reduces the overall depth of knowledge found within the 

industry, as those with the expertise are unable to practice upon graduation. Most fish farmers 

do not have the prerequisite technical ability to run a successful fish farm to a commercial 

standard and cannot afford to employ those that do.  

This creates a pattern of aquaculture development that is sharply divided along wealth lines. 

Wealthier individuals that can build large facilities on land or afford the relatively high costs of 

building cages and procuring the necessary high volumes of expensive pelleted feed, and 

poorer farmers unable to afford the higher costs of running cage aquaculture and resorting to 

smaller pond systems with limited feeding.  

This division along wealth lines continues when examining the labour assigned to the 

aquaculture farm. Wealthier individuals typically employ farm managers with practical and 

technical competencies. They also employ unskilled workers to fill manual labour positions. 

The ability of wealthier individuals to invest greater resources and inputs into these 

enterprises, vastly increases their commercial success. While the financial investments for 

these individuals are greater, so also are the potential losses and returns. As many of the 

individuals taking these risks were very wealthy, large financial losses could be absorbed. This 

industry is developing along two varying production methods, but perhaps more critical is the 

division along wealth lines. 
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6.1.3 Differences in aquaculture development in Western and Central Uganda 

Some of the key differences between aquaculture development in the Western and Central 

regions have already been outlined and evaluated in the sections above. This last section will 

bring these patterns of development together to answer RQ1.1. The regions exhibit differences 

in production methodologies, with the Western region being almost entirely devoid of cage 

culture. While there are viable cage production sites on Lake Edward and a handful of cage 

production sites on Lake Bunyonyi and even smaller lakes such as Lake Mutanda82, the 

absence of cage production is in itself notable (Papius et al. 2016). No visits were made to 

Lake Albert during the fieldwork, but literature searches and local enquiries indicate this lake 

does not have any significant cage culture production sites. There are however a significant 

number of pond production sites, operating in the Western region of Uganda with varying 

degrees of commercial success.  

The Central region has seen the emergence of many large scale pond-based aquaculture 

operations. These sites have tens of large ponds stocked with monosex O. niloticus, often 

produce seed, and fed intensively with commercially produced pellets. These ventures are 

often run by very wealthy and influential individuals who are well placed to navigate the 

complexities of the industry. This has masked the true validity and economic profitability of 

this industry, as farmers can and do run these projects as ‘hobbies’ and this can serve to 

disguise the economic viability of these enterprises (#06, Government).  

Many of these sites also breed O. niloticus and C. gariepinus to produce fry and fingerlings for 

sale. These farmers invested heavily in the production of seed as this is a very profitable 

source of income for these farms. Farmers are also very interested in being contracted to 

provide seed for OWC, with observed incidences of contracts being awarded through a 

relational basis (#16, Fish farmer). The production of seed is predominantly located in the 

 
82 This small lake has a number of trial cage sites, but much as in Lake Bunyonyi the yearly lake 
temperature average is 220C and falls below the optimum temperature for O. niloticus (Papius et al. 
2016). The lake is located 3 km from Kisoro and 5 km from the Rwanda border town of Cyanika. 
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Central region of Uganda, with established sites being well regarded among industry 

stakeholders. This favourable reputation commanded a premium, with established hatcheries 

able to charge a higher price for their stock. Reputable hatcheries charge two or three times 

the average market price for fry or fingerlings, and yet still have a six-month delivery lead time: 

These fingerlings they sell them at a higher price compared to [other 

hatcheries]…between 600 and 1000 [UGX] apiece. Too much money (#10, 

Fish farmer)! 

With irregular demand, hatcheries only produce seed to order and with breeding and hatching 

cycles, production of seed can take six months (#69, Fish farmer). So, production of seed is 

predominantly through either well-established hatcheries or newer large-scale pond-based 

enterprises located in Central Uganda. There were a few visited sites in the Western region 

that produced their own seed, and these sites did occasionally supply seed to other farmers 

in their district but on an ad hoc basis (#18, Fish farmer).  

Aquaculture development in the Western region has several differences to the Central region. 

Much of the research done in this region centres around Rukungiri district in Western Uganda. 

Lake Edward in the northern part of the district is a key fisheries area, sharing an international 

border with the DRC (Nyombi and Bolwing 2004). Rukungiri district has a high rural population 

(86%) which is heavily dependent on agriculture with very low household electrification rates 

(14%) (UBOS 2014). The population of this district was 315,000 in 2014 (UBOS 2014). There 

are nine sub-counties in Rukungiri district, with the main urban area being divided into three 

divisions (Eastern, Northern and Southern) (Brinkhoff 2017) (Figure 6.3). There are 12 areas 

administered at the sub-county level. This district serves as a good case study to examine 

aquaculture at the district level in a rural area, with the latest local government figures 

indicating there were 35 aquaculture ponds in Nyarushanje sub-county) (Figure 6.2). 
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Clockwise from top left. 

Figure 6.2 Government records of the aquaculture enterprises in one sub-county in Rukungiri district. 

Figure 6.3 Rukungiri district with the sub-county divisions and Rukungiri municipality. 

 

In common with the Central region, there were a number of wealthy farmers who were 

experimenting with pond culture for ‘home consumption83’ or to ‘show the people around’84. 

As one farmer explained his motivation to practice aquaculture was to: 

To be the producer of fish in all the sub-county and even the surplus for home 

consumption (#76, Fish farmer). 

Often these farmers are retired, and these sites are more modest than sites in the Central 

region, being composed of a handful of medium sized ponds at most. Mixed stocking of O. 

niloticus and C. gariepinus with supplemented feeding of home-grown green crops is the 

 
83 This phrase means that food is produced on a family farm and then consumed by the family and not 
sold locally. 
84 This phrase means that farmers wanted to use their aquaculture enterprise as a showcase model 
for people in the surrounding area to learn from. Another often used similar expression would be 
‘demonstration farm’. 
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typical production method. These farmers are often influential members of the local community 

and use their status to access government services. This access to appropriate extension 

services has created a number of well-established farms that are moderately successful. This 

is atypical of aquaculture enterprise in the district and smallholder aquaculture farmers are 

numerically dominant. These are often managed at subsistence level, with production non-

existent, sporadic or yet to be commenced. The uptake of new entrants to this industry was 

surprisingly high, but considering the active promotion of this agricultural activity by television 

infomercial segments, is perhaps understandable85.  

The distance from centrally located aquaculture services, is almost certainly a factor in how 

the industry is developing in this region. Some of the other impacts of this distance are 

discussed in the next section, which outline the specific industry challenges. One clear impact 

which has been discussed in this section, is the scale and scope of production in the Western 

region. There are no large commercial production sites, despite the geographical suitability 

and advantages the region offers. These sites are located exclusively within the Central 

region, with Western region aquaculture development being predominantly small-scale 

subsistence pond production sites with a smattering of medium pond production sites. This is 

not to suggest that aquaculture development is stagnating in the Western region as the uptake 

of pond production is likely higher in this region. While the Western region has numerically 

more production sites, the dominant area of production in terms of fish volume is the Central 

region.  

6.2 Implementation challenges confronting aquaculture livelihoods 

There are numerous industry challenges (RQ1.2) being faced by established and new 

aquaculturists entrants. As mentioned previously, academic literature on aquaculture has 

coalesced the challenges that African aquaculture faces into what is referred to as the ‘big 

 
85 See section ‘7.3.1 Information and knowledge sources’ on page 272. 
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five’86 (Bondad-Reantaso and Subasinghe 2013). This section will evidence the importance of 

physical inputs and demonstrate how they are influencing aquaculture practitioners in Uganda, 

a key component of RQ1.3, while also evaluating the challenges in this industry, RQ1.2. 

Academic literature on aquaculture focuses almost exclusively on physical inputs as the 

solution to increase aquaculture development and adoption. Aquaculture development in 

Uganda is no exception and academic literature and organisations have focused on physical 

(feed and seed) solutions and constraints with other issues such as the discreet problems of 

market, inadequate extension, appropriate knowledge and poor communication remaining 

unrecognised and unexplored (FAO 2013, Bondad-Reantaso and Subasinghe 2013, Hyuha 

et al. 2011, Kwikiriza et al. 2018).  

This section will focus on three of the physical inputs in the ‘big five’: feed quality, feed 

affordability and seed availability, and demonstrate their importance within the Ugandan 

aquaculture industry. These will be examined and critiqued under one section outlining the 

issues surrounding feed and another section detailing the issues of seed. Focusing on these 

physical inputs will highlight their impact and critically illustrate how an overt focus on these 

physical inputs obscures the recognition of other processes and factors.  

The end of this section with then examine two factors in greater detail (Figure 2.7), the role of 

the market and knowledge transfer mechanisms. Market forces and locations are significant 

challenges for aquaculturists within this industry and addressing these will begin to 

demonstrate the importance of other factors in this industry. The influence of knowledge 

networks is a key component in aquaculture development and will be the last process that will 

be considered. The importance of the enabling environment for livelihood adoption and 

implementation is illustrated through two case studies (#78 and #81) on the following pages. 

These examples demonstrate that failure and success in aquaculture are heavily dependent 

on the enabling environment in which this livelihood is practiced. 

 
86 See section ‘3.3 Increasing fish yields in aquaculture on page 100. 
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Words marked in red denote unsuccessful 

application. Words marked in green denote 

successful application. 

Case Study #81, Fish farmer 

#81 is a retired government worker 

based in Rukungiri district who is 

practising small-scale pond-based 

aquaculture. He is a recipient of 

OWC feed2 (24kg) and 200 

fingerlings1. He was connected to a 

local extension officer3 but was not 

able to assess initial or follow up 

visits to guide his venture. He 

decided to take up aquaculture 

after seeing a television segment4 

about its profitability. He was 

unsure of aquaculture networks5 

and connections6 that he could 

access. His pond was poorly 

constructed and was too small, with 

steep levees and without correct 

water ingress. It was very unlikely 

to be able to support fish. As he 

stated: 

“When I started constructing the 

pond, we had no technical person”. 

He had no equipment8 and had not 

produced any fish to sell at the local 

market9. 

This is an example of where 

available physical capital in the 

form of feed2 and seed1, does not 

compensate for the lack of social 

and human capital in the form of 

poor access to knowledge 

networks3 and inadequate training4. 

Figure 14 Poorly constructed fish pond showing an inadequate 
water egress channel (#81, Fish farmer). 
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Case Study #78, Fish farmer 

#78 is a farmer based in Rukungiri 

district who is practising small-scale 

mixed stocking pond-based 

aquaculture. After one production 

cycle he was able to turn a small 

profit and plans to expand 

production as a result. As he stated: 

“For every project to be sustainable 

you have to get something out of it.” 

This farmer purchased seed1 from a 

reputable hatchery and 

manufactured his own feed2 after 

consultation with an AFO3. He used 

and accessed information4 from a 

variety of sources included printed 

media. Despite being a new entrant 

to the industry he was aware of 

several other aquaculture 

practitioners5 in the region and was 

in regular contact with them6. His 

contacts with government and his 

trustworthy status7 allowed him to 

borrow a net8 for harvest. After 

harvest he was able to utilise a local 

market to sell his produce9.  

This example highlights the 

importance of the varying forms of 

capital, physical (seed1, feed2 and 

equipment8), social (trust7, social 

networks5 and connectivity6), human 

(knowledge transfer5, information 

flow4) and financial (market forces9) 

to succeed in aquaculture. 

 

 

 

Figure 6.5 First harvest of pond. Photo credit #78, Fish farmer. 
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These two examples (#78 and #81) at either end of a spectrum of successful and unsuccessful 

practice, demonstrate the importance of agricultural processes and factors that determine the 

success and failure of aquaculture adoption and implementation. A closer look at the decision 

making taken by aquaculture practitioners in the industry demonstrates some of the rationale 

behind livelihood adoption and implementation. One smallholder fish farmer in Rukungiri 

district clearly demonstrates how a focus on physical inputs has side-lined the recognition of 

other inputs, processes and factors. This fish farmer (#98) operated:  

small ponds since 1994 because it has been my passion. 

But had stopped focusing on aquaculture production as he described: 

along the way we lost some kind of direction because like I talked of quality 

fingerlings [seed] because we couldn’t get, feeds were becoming expensive 

because we would go to these people of Ugachick, buy from there yet their 

feeds were expensive. 

This reason for stopping production is given as the poor quality of the physical inputs 

of feed and seeds, but this is at odds with other statements made by this producer 

during several interviews. In these he described problems with factors and inputs which 

led to the cessation of farming. He described how government extension officers had 

assisted them in the past: 

sometimes they [DFO] would even take us for workshops for what but now all 

those things have ceased. 

Since then he described how:  

we have been trying to struggle along completely without any assistance. 

One of the harvests was sold at local markets and at the farm gate: 

I remember that day like that big harvest which we made I think we got around 

between six hundred thousand [UGX 600,000] and seven hundred thousand 
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shillings [UGX 700,000] there but even then looking at the cost involved and 

the time and whatever actually you find it was not really viable. 

The reasons given for this poor market performance by the farmer was: 

vending fish very complicated people expect to see fish, but they don’t have 

money to pay for that fish. 

This is in contrast to another fish farmer he knew who sold his produce through an 

association: 

…a friend of mine …there is an organisation [association] which helped, then 

he said he sold 1.5 tonnes. So he harvested and then they came and took 

everything. At least for that one there he gets something. But for us who wants 

to vend [sell locally] and whatever it becomes hard. 

This farmer identified several important processes and factors during this interview 

such as the role of associations, knowledge transfer, training opportunities, market 

access, local governance and social connections, yet his (#98) focus remained heavily 

on the physical inputs of feed and seed. The role of markets and knowledge networks 

was in this example, a clear contributor to aquaculture success for this farmer’s friend. 

The importance of examining the enabling environment shaping this industry and its 

influence on aquaculture is therefore evident. This underscores the relevance of this 

research and demonstrates the key contribution to knowledge a focus on the neglected 

elements of the enabling environment that shapes aquaculture will have, especially 

due to the pressures of the ‘perfect storm’ that will significantly affect smallholders 

around the world. 

6.2.1 Seed 

The concerns around seed quality were evidenced across all sectors of the industry, private 

and public. The main concerns around seed are twofold: the availability and quality of 

fingerlings. The variation in seed quality and availability was discussed in greater detail in an 
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earlier part of this thesis87. This uncertainty around seed quality means farmers take 

considerable risks in their investments when procuring seed. One farmer graphically described 

this stress on a close friend of his: 

There is a friend of mine called Brigadier he has a big pond he stocked that 

type of mono-sex in November at the end he recently went there to sample 

they have not taken a step. He was about to kill himself, the money I have put 

in, feeds and what there is no fish which I can eat! It was a poor quality from 

Masaka (#19, Focus group). 

The recent upsurge in the Ugandan aquaculture industry has seen the demand for fingerlings 

increase substantially and hatcheries are struggling to meet demand, and it is not unusual that 

farmers wait six months to receive seed. However, the present situation is an improvement 

from conditions a decade ago. In the early 2000s, the industry was chiefly supplied through 

government hatcheries (Timmers 2012). The increase in private hatcheries has transformed 

the industry and allowed for the rapid increase in production (Timmers 2012). 

The Ugandan government has been criticised by international and national actors because of 

its lack of ambition in pursuing a national breeding programme for aquaculture species such 

as O. niloticus and C. gariepinus (Timmers 2012, Matthew et al. 2016). There is a significant 

body of research literature that indicates that improvements in farmed growth rates and 

resilience, can be achieved by using different strains of O. niloticus and C. gariepinus. While 

breeding programmes such as GIFT and Chinese strains attest to this (Brummett 2007), 

perhaps more startlingly is the fact that existing wild species can significantly outperform the 

domestically available strains of O. niloticus used in the Ugandan aquaculture industry 

(Matthew et al. 2016). 

One of the stated objectives of the draft national aquaculture policy is to: ‘Establish a 

coordinated programme for the genetic improvement of major selected aquaculture species 

 
87 See section ‘5.1.3 Seed’ on page 152. 
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in view of providing high quality breeding stock to the hatchery producers’ (MAAIF 2017, p.23). 

Clearly the government recognises the need to produce reliable quality fish seed to continue 

the development of this industry. This programme would be developed by the Aquaculture 

Research and Development Centre in Kajjansi which has the facilities and expertise to conduct 

a modest breeding programme using nationally available wild strains of O. niloticus.  

The current partnership with China88 has as one its stated objectives ‘species improvement’ 

and a hatchery has been constructed to disseminate these improved strains of O. niloticus 

and C. gariepinus to farmers (Dalsgaard et al. 2012). Staff interviewed at these sites were 

highly critical of this partnership expressing frustration at the perceived monetary focus of their 

international partners. A breeding programme based at the Aquaculture Research and 

Development Centre in Kajjansi is unlikely to be successful. This was evidenced during the 

data collection through a lack of clarity surrounding this partnership, the unavailability of 

publishable materials, interviews with affected personnel and observed exclusionary actions. 

6.2.2 Feed 

Feed is a critical input in any successful aquaculture operation, and the second physical input 

that needs to be discussed. This is especially true of cage culture, as introduced feed is the 

only source of nutrition for cage fish. In pond production systems, stocking volume will 

determine how critical feed is, as higher stocking volumes will be more reliant on introduced 

feed. Pond systems function on a stocking volume spectrum, from subsistence production to 

intensive commercial production89. Subsistence pond systems have long been the mainstay 

of aquaculture production in Uganda and have a track record dating from the 1950s (Jagger 

and Pender 2001). These systems require no introduced feed which reduces the fish growth 

rate but decreases costs. Intensively managed pond systems will require the introduction of 

feed, with the quality and cost of feed dictating the success of these systems. In Uganda, 

 
88 See section ‘5.1.6 The Government’s role - Extension’ on page 160. 
89 The terminology used when differentiating between these systems was discussed in a footnote in 
section ‘3.3.2 Technical challenges of seed’ on page 105. 
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where feed is the highest running cost of an aquaculture enterprise, the profitability of a farm 

will hinge on this input. 

This was by far the most common issue raised by farmers, the price and quality of available 

feed. These concerns were explicitly discussed in chapter five90. One farmer summarised 

these points by stating: 

We have even the problem of feeds. The feeds are expensive and even to get 

the feeds which are genuine sometimes (#19, Focus group). 

With farmers being unaware of the FCR figures discussed91 in this thesis, farmers are unable 

to accurately utilise this ratio to manage the feed intake, even if they can afford the upfront 

costs of pelleted feeds. Experiential and anecdotal evidence from multiple farmers using 

pellets from various manufacturers suggest that the growth performance of O. niloticus is 

better with imported feeds such as LFL from Mauritius (#15, Fish farmer).  

The previous market dominance of Ugachick92 has been challenged with supply from new 

commercial manufacturers. Domestically, two other large companies, Sabra and Sons and 

the Uganda/China Friendship Agricultural Technology Demonstration Centre are competing 

in the feed market. This increased supply of feed has created consistent feed availability, 

however a lack of trust in the quality of this product is concerning. This improved availability 

of pelleted feed has been a crucial accelerator for cage production but is far less critical for 

pond production. Pond production does not necessarily require pelleted feed, but any added 

feed has the potential to vastly improve growth rates and harvest times and ultimately improve 

profitability. Farmers are keen to supplement their pond’s production through the addition of 

feed. This takes place either through the addition of grown greens such as yam leaves, the 

addition of homemade feeds or commercially produced pelleted feed. With the high cost of 

 
90 See section ‘5.1.2 Feed' on page 147. 
91 See section ‘5.1.2 Feed’ on page 147. 
92 Commercial pelleted animal feed manufacturer. 
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commercial pelleted feed, purchasing pelleted feed in any significant amount is beyond the 

resource capability of most farmers.  

Farmers will often supply yam leaves to their fish, but this technique requires some additional 

knowledge. Extension officers will routinely train farmers on this technique, which is not widely 

adopted by pond farmers and sometimes requires repeated training. This feed source 

combined with the macrophytes that O. niloticus consume, results in a low inputs system, 

which takes longer to produce a harvestable yield. Manufacturing feed on the farm is perhaps 

the most reasonable approach for farmers wanting to maximise yield returns while not 

substantially increasing costs. Formulation of good quality feed requires a thorough 

understanding of fish biology and nutrition and can be considered a complex technical skill.  

An example of this practice is a commercial fish farm in Kabale district. This relatively large-

scale farm has 38 cages dispersed within three large ponds (#13, Fish farmer). This is an 

unusual production methodology, but aids stock management and harvesting. This fish farm 

stocks 80,000 O. niloticus, to a grow out size of 500 grams and manufactures their feed. The 

formulation for this feed was the responsibility of three technically trained staff. Over a period 

of three months, all three of these staff left or were dismissed from this fish farm due to 

disagreements with the owner.  

This left the business in a precarious situation, as the skills necessary to formulate the feed, 

monitor and manage the fish were no longer present:  

He has replaced me with someone who has just completed senior six 

[Secondary school], [laughs]. He is not technical, and I am a bit worried about 

the progress of the project (#13, Fish farmer). 

Whilst there had been some knowledge transfer from the technical staff to the casual 

labourers, it had not included the finer points necessary to successfully manufacture and 

formulate the feed. Farm made feed allows farmers to push their production levels above a 

subsistence level. But as the above example illustrates, the skills and knowledge needed to 
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formulate a suitable feed mix are not currently accessible to all farmers, without better training 

and education. 

As evidenced above farmers who rely on commercial fish feed to hit growth margins are rightly 

concerned with the quality and cost of feed. With verified feed quality issues and high costs, 

this is an understandable and important concern that affects the profitability of their business 

as they compete in an increasingly international fish market. The underlying issue is one of a 

lack of trust and regulation, with farmers uncertain of the quality of input and not able to resort 

to legislation to ensure the validity of advertised feed. 

Farmers are also justifiably concerned with securing seed and the quality and availability of 

this input remains volatile. The improvement in the number of private hatcheries has alleviated 

some of this pressure, and some of the largest fish farms do now produce their own seed to 

avoid availability issues. The more pressing concern around seed and feed is the subtle 

relationship they have with knowledge and information exchange. Industry mistrust in the 

quality and reliability of physical inputs is a deficiency in regulation and trust networks and 

highlights again the importance of these structures. Before this relationship is discussed in 

greater detail, it is important to consider the role that markets play in this industry as this is a 

considerable challenge for Ugandan aquaculturists. 

6.2.3 Market  

The dominant fish market in Uganda is Kampala, with multiple historic landing sites around 

Lake Victoria. The geographical pull that this region exerts within the Ugandan aquaculture 

industry is significant. It is clear that much of the success of the aquaculture industry has 

occurred because of the successful fishing industry in the region. Principally, the established 

fish trade has created a viable highly lucrative export trade for processed fish products. Much 

of the profitable trade within aquaculture is centred around exports to neighbouring Kenya, 

Sudan and the DRC. Key urban areas on the border of these countries act as transport nodes, 

at which fish products are either resold or clear border control to reach their final destination. 
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Kampala serves as a trade hub through which much of this trade passes. Wild caught fish is 

processed, prepared for transport, sold to third party tradesmen and transported to these 

international markets at these landing sites. Aquaculture production is now utilising much of 

these trade networks to sell produce, especially because of the higher prices fish products 

reach in some of these international markets93.  

Larger fish farmers rely on these key international markets to achieve highly profitable sales. 

Across SSA trade in fish products is being increasingly influenced by China and China has 

also started exporting a significant amount of O. niloticus to African countries (FAO 2018a, 

Cao et al. 2015). As mentioned previously the largest aquaculture producer in the world is 

China, and it also produces the most O. niloticus of any nation (FAO 2018a). China has a very 

well developed and established aquaculture industry and can produce O. niloticus at a lower 

price than many African aquaculturists, which has caused concern amongst many African 

nations (Okai 2019).  

China’s business interests in many African nations extend beyond trade partnerships and they 

are investing significant resources in developing aquaculture enterprises within African 

nations, one notable example is the Uganda/China Friendship Agricultural Technology 

Demonstration Centre which was visited during this research. One Chinese company called 

Evergreen spent US$90 million in 2017 completing an integrated O. niloticus and Litopenaeus 

vannamei (white-legged shrimp) farm in Egypt (Harkell 2018). This project alongside the 

production capabilities has onsite hatcheries, fishmeal production, research labs, and various 

other facilities to aid in supply chain logistics (Harkell 2018). Their newest project in Saudi 

Arabia is the construction of a US$300 million integrated aquaculture farm (Harkell 2018). This 

will make it the single largest aquaculture development project in history and highlights the 

expertise and capital that Chinese companies are able to harness when producing O. niloticus 

 
93 Sometimes double or even triple the domestic market rates. 
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(Harkell 2018). Ugandan aquaculturists need to navigate these challenges when entering into 

this increasingly internationally competitive market. 

In Uganda, middlemen94 continued to dominate the purchase of fish sold in bulk95 and dictate 

the fish price, with fish producers96 not having recourse to negotiate. Larger producers have 

begun to sell fish directly to consumers so as to avoid the high cost of selling through 

middlemen, as one fish farmer noted:  

They produce their own fish and sale themselves, they avoid middlemen, 

because middlemen take almost 50% (#89, Independent expert and Fish 

farmer). 

One farmer explained their reasoning in selling through middlemen despite knowing the impact 

on profitability: 

If we could sell them directly we could get too much money. But we wanted to 

sell them faster faster, and we had run short of capital to buy feeds and what 

have you. So we decided to sale them to middlemen who had wider and wider 

market (#10, Fish farmer). 

Fish farmers are able to sell their fish at local markets, but if the local market does not have a 

high volume of trade, a sudden influx of a large proportion of the overall daily trade saturates 

the fish market and results in much of the stock failing to sell. Another problem is the harvesting 

time. Fishermen land their catch early in the morning and local fish markets are most active in 

the morning. Harvesting fish in rural areas can take hours, leading to fish reaching the local 

market at a time that people do not ordinarily buy fish. There is also no cold chain or sufficient 

scale of production to encourage its development. These factors or cashflow problems as 

evidenced by the farmer above (#10) contribute towards a challenging market situation which 

 
94 Despite the gender biased language used by people in the industry. At fish landing sites it was 
predominantly women who bought the fish from fishermen. 
95 Small and large scale. 
96 Either fishermen or fish farmers. 
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can severely affect the end profitability for farmers and is especially impactful on small-scale 

rural producers.  

This is evidenced in Rukungiri district which has a high proportion of rural small-scale farmers, 

with intermittent fish harvests. This district has the potential to benefit from its geographic 

closeness to the DRC and Rwanda and develop its fish export market. While a key landing 

site (Rwenshama) is located on Lake Edward, this industry sells most of its fish at the nearest 

urban centre of Rukungiri, with very little if any of this fish destined to be exported. Some of 

this fish is smoked to preserve the product, but this is then sold to middlemen based in 

Kampala, where it is likely then exported to international clients. There is an opportunity to 

further develop the regional industry in Western Uganda to support a robust international trade 

and its absence is indicative of the structural challenges that the aquaculture industry in 

Uganda faces. The challenges of market access and availability indicate the real problems 

that a lack of focus on these factors within this industry can have. 

6.2.4 Knowledge transfer mechanisms 

Outlining the challenges faced by aquaculturists in the section above highlights a significant 

gap in this industry, the role of other processes and factors that shape the adoption and 

implementation of the aquaculture livelihood. While the ‘big five’ approach (Bondad-Reantaso 

and Subasinghe 2013) mentions the lack of information as a significant issue that impacts on 

the development of aquaculture, this problem has repeatedly been ignored by both the 

academic and development agencies involved. The sections above have outlined how the 

physical inputs of feed and seed are instrumental in successful aquaculture development, 

which is in keeping with the research literature and current development objectives. But 

critically it highlights that lack of appropriate knowledge is a significant factor that contributes 

towards the observed challenges in this industry. Knowledge is a key component in the 

success of any aquaculture industry, and this demonstrates the relevance of RQ1.3 with its 

focus on the role of aquaculture’s enabling environment. As one farmer stated: 
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Knowledge is power, it is very important knowing even the bible say my people 

are perishing because they are failing to get knowledge, if you know you can’t 

be poor, and you can’t stay empty stomach or get hunger (#19, Focus group). 

The effects of the lack of appropriate aquaculture knowledge can be observed across all 

sectors of this industry. Research by Vasilaky and Islam (2018) identified low levels of 

technological adoption as a key production constraint amongst rural smallholder agriculture 

practitioners across East Africa. This is significant to this research as one of the many reasons 

for this low level of technological adoption was low levels of information access (Vasilaky and 

Islam 2018). This research corroborates the observation that (lack of) access to appropriate 

knowledge has a wide-ranging impact that affects all aspects of aquaculture production. Of 

course, technological adoption is only one factor that can contribute towards increased 

agricultural productivity, but in common with other contributing factors such as feed and seed 

quality, it requires the correct application of appropriate knowledge. 

A significant proportion of site visits depicted in chapter five highlight the problems with 

inappropriate application of knowledge in aquaculture systems. As one farmer remarked: 

Ignorance would take the first place in making the fish farming unsuccessful 

(#59, Fish farmer). 

In many of these examples’ farmers were unaware of the importance of basic aquaculture 

BMPs. Significant examples outlined in chapter five97 include: poor and inappropriate stock 

feeding, incorrect and unsuitable site construction and inadequate business practices. 

Farmers practising some of these poor techniques, ran the risk of catastrophic system failure 

with the loss of entire fish stocks. The cascading effects of eutrophication will lead to oxygen 

starvation and suffocation of fish species, incorrect pond construction can lead to flooding or 

drought, with fish stocks either being washed away or dying without sufficient water. 

 
97 See section ‘5.2.5 Implementation - Best Management Practices’ on page 190.  
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The lack of basic aquaculture knowledge found in the Ugandan aquaculture industry is 

concerning as it will significantly impact on the successful adoption of this livelihood. When 

pressed farmers were unaware of existing knowledge networks or believed it to be similar to 

rearing other traditional livestock. One possible explanation as described by an extension 

officer is: 

It’s like our farming systems, traditional farming systems you didn’t have to be 

taught how to rear chicken, you don’t have to be taught how to rear goats …. 

that thing of being taught how to do certain practices especially they consider 

traditional, maybe also bring hindrances of seeking expert knowledge (#39, 

Government). 

These problems caused significant and crippling problems for farmers venturing into this 

industry and can be understood as ‘known unknowns’ (Donald Rumsfeld 2002, Logan 2009), 

but a more pernicious problem was misapplied or incorrectly applied knowledge. A few 

examples documented below will illustrate how these issues can compound the problems in 

an already fragile industry. 

One observed visit highlighted the issues around knowledge transfer and retention. 

Overfeeding of fish in ponds denotes poor management practices and can lead to disease 

outbreak, eutrophication and a reduction of profit, as unconsumed feed becomes waste. In 

one example an AFO was observed explaining best feeding practices to the ‘askari’98 

responsible for a pond on several occasions, without any change in practice (#05, Fish 

farmer). The ‘askari’ role is a common job and is akin to that of a watchman and general 

labourer and is usually an unskilled male individual with little education. In this instance, the 

‘askari’ was asked not to overfeed the fish and feed only on demand. Not adhering to this 

practice results in significant cost overruns as feed is not consumed leading to excess nutrient 

 
98 Swahili word. 
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loading which in turn leads to eutrophication, subsequent oxygen depletion, eventual fish die 

off and a catastrophic system failure. 

Another recorded incidence which illustrates the problem caused by inappropriate advice was 

that of an independent service provider who is well known within the national industry as an 

‘expert’ (#24, Focus group). The system this service provider advocates is a shallow (0.5m) 

tarpaulin lined pond or tank, roughly 2m3, equating to a water volume of 2000 litres. This 

system is then fertilised with chicken manure and stocked with 250 to a 1000 C. gariepinus at 

an effective stocking volume of 125 per m3 to 500 per m3. Water exchange occurs once a 

week and there is no aeration. The purported yields after five months of feeding are 1kg (some 

at 1.5kg) C. gariepinus. Admittance to this project for prospective fish farmers is charged at a 

relatively high rate. A few aquaculture graduates recalled an aquaculture workshop of 500 

people held at this demonstration project, and the project received widespread positive media 

coverage (#24, Focus group). 

While C. gariepinus can endure very high stocking volumes (300 per m3) and can be grown 

commercially under these conditions (van de Nieuwegiessen et al. 2009, Akinwole and 

Faturoti 2007), the system requires constant water exchange and treatment as well as 

oxygenation. Under non-Recirculating Aquaculture Systems, stocking volumes for adult C. 

gariepinus are rarely able to exceed 33 per m3 (Pouomogne 2009). Stocking C. gariepinus at 

125 per m3 to 500 per m3 without water treatment or aeration, is in clear violation of the ‘first 

principles’ of fish farming. 

Of concern has been the adoption of this technique at various locations within Uganda (Figure 

6.6). One site visited was at the behest of a DFO who wanted advice on why this system was 

resulting in ‘diseased’ fish (#11, Government). On arrival at the site it quickly became apparent 

that the condition of the water was incredibly poor, very green (suspected algal growth), 
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odorous and suspected high levels of NH3 99, NH4-N 100, NO2-N 101 and low levels of DO 102 

conditions which are severely limiting for the culture of C. gariepinus. Due to these poor water 

conditions the C. gariepinus were exhibiting signs of behavioural stress and physiological 

stunting as a result of exceeding the carrying capacity.  

 

Figure 6.6 Fishpond violating 'first principles' of fish farming. 

Despite the fairly obvious technical barriers to this method, the high educational level 

(Veterinary doctor) of this independent service provider, leads to the perception that this is a 

profitable production methodology. This perception is deeply ingrained, leading to the DFO 

attempting to remedy this system even after six months of failure and the clear violation of 

‘first principles’ of fish farming (#11, Government). When fish farmers present at a focus group 

discussion were asked to comment on the system, many were enthusiastic about its success:  

They [C. gariepinus] were all big, some were 1.5 [kg], most were 1 kilo. Most 

of them were one kilo… The system was good (#24, Focus group). 

 
99 Ammonia. 
100 Nitrite. 
101 Nitrate. 
102 Dissolved oxygen. 
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with only one individual commenting that this project was fraudulent. Research officers at 

NAFiRRI were well aware of the fraudulent nature of this method and the clear violations of 

‘first principles’ making this system inoperable (#38, #39, Government).  

This example typifies the problems inherent in misapplied knowledge. Of most concern was 

the lack of awareness exhibited by the DFO in this example. This individual is tasked with 

developing and promoting aquaculture development and delivering technical training in their 

district. While this is atypical of the experience and training received by extension officers, 

considering this example in combination with the views of the individuals in the focus group 

discussion, this indicates that misapplied knowledge can be a problem within this industry. 

This lack of awareness raises considerable concern at the depth of applied knowledge found 

within the Ugandan aquaculture industry. There are many examples of a lack of knowledge 

within the field, but if the educators and practitioners remain ignorant on how to apply ‘first 

principles’ knowledge the industry will struggle to develop at an appropriate pace and in a 

sustainable manner. 

There are, of course, many individuals and practitioners within the industry with excellent and 

appropriate levels of knowledge. One practical example of this was one individual who was 

aware of the potential of L. minor as a supplementary feed (Figure 5.23), but this example also 

highlights that this knowledge is not being disseminated within this industry. The extension 

officers at the Aquaculture Research and Development Centre in Kajjansi, quickly identified 

the issues presented in the examples above and are highly capable professional staff. While 

they were aware of the issues raised they were not able to adequately address the issues due 

to a lack of regulatory enforcement. Raising this issue with an official at the aquaculture 

headquarters, brought assurances of action to be taken (#17, Government). But as they 

explained, the lack of regulatory and legislative enforcement for malpractice means that little 

action can be taken and a proposed registration system for independent practitioners had yet 

to be even proposed (MAAIF 2004, 2017) (#17, Government). This issue highlights one of the 
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biggest challenges in the aquaculture industry, the institutional and policy frameworks, which 

are the focus of RQ2. 

6.3 The aquaculture policy framework in Uganda 

The section above demonstrates that there are clear challenges in the aquaculture industry in 

Uganda that are having a negative and harmful effect on the successful and continued 

adoption of this livelihood. A critical area to discuss is the effect that policy and other 

mechanisms are having on this industry. This question is the basis for RQ2 and centres around 

the role and efficacy of the Ugandan government in developing this industry. The following 

section (6.3) will show that aquaculture in Uganda is developing alongside weak institutional 

structures that are unable to adequately address the problems and opportunities created by 

this industry.  

6.3.1 Administrative structure of aquaculture governance 

Aquaculture policy across Africa has been criticised as being vague and non-specific, limited 

to ‘creating a conducive environment for fish production as a means of achieving food security 

and poverty alleviation’ (Brummett et al. 2008, p.373). While Brummet et al. (2008) identify 

poor government policy as a key contributing factor to aquaculture’s slow uptake across the 

continent, they argue this is due to governments prioritising critical social concerns such as 

healthcare and education. African aquaculture policy has usually emerged out of, and 

alongside, existing fisheries policy which is also heavily criticised. Fisheries policy has been 

criticised as ineffective, with objectives being poorly directed and often triggering unintended 

negative consequences (Future Agricultures 2011). Instrumental in the future success of 

aquaculture has been the separation of conjoined fisheries and aquaculture policy and this 

has been credited with an increase in aquaculture production (Troell et al. 2011).  

The policy framework in the Ugandan aquaculture industry has developed in parallel to that of 

most other African nations. The continental focus on aquaculture development has been 

realised within Uganda and growth across the industry have meant yields have more than 
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doubled in the last decade (Figure 6.7) (Satia 2015, FAO 2018c). Despite the impressive 

growth in this industry from a very gradual increase in production from the 1980s, growth has 

slowed in the last decade and the target of 300,000 tonnes of production in 2016 has been 

missed (Figure 6.7). 

 

Figure 6.7 Aquaculture production in Uganda (Figures from FAO 2018b). 

The policy framework for aquaculture in Uganda shows clear intent to rapidly grow this industry 

but policy objectives remain sparse and undeveloped. The development of the fisheries and 

aquaculture industries have occurred in tandem and are administered within the same 

government department. Not surprisingly much of the current legislation and policy gives scant 

instruction or direction for aquaculture development with the vast majority of attention given to 

fisheries. This has been criticised by policy makers and researchers alike and a motion to 

separate the administration of these two industries into separate ministries, failed (WAFICOS 

9th Symposium). 
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Aquaculture is currently legislated under ‘The National Fisheries Policy’ of 2004 (MAAIF 2004). 

The desire to sustainably intensify production is the first point made in the executive summary 

of this policy which states: 

Fisheries will be managed and developed to promote the socially and 

economically sustainable use of fisheries resources and the protection of 

aquatic ecosystems so as to meet the needs of the present generations 

without compromising the ability of future generations to meet their needs 

(MAAIF 2004, p.4, highlight added). 

This policy enacted under MAAIF was primarily drafted for fisheries, with only one of the 

thirteen policy statements, N09 focused on aquaculture. This emphasis on production increase 

is even clearer in the vision statement for Policy N09: ‘Aquaculture fish production will be 

increased so as to reduce the gap between fish supply and increasing demand for food 

fish’ (MAAIF 2004, p.37, 8.2.9, Policy statement N09, highlight added). 

Recent attempts in parliament at separating the aquaculture policy from the fisheries policy, 

met with resistance and ultimately failure in parliament. Part of this process was the creation 

of a draft aquaculture policy which was written and validated by MAAIF and the stakeholders 

involved (WALIMI Fish Cooperative Society 2017). Whilst not ratified, it is a much-expanded 

document and reflects the drastic changes in the industry since the policy of 2004 was written. 

It is being used by the Aquaculture Management and Development Department within MAAIF 

to direct their policy and reflects the current aims and objectives (#17, Government). The 

current draft has a stated objective to ‘increase sustainable fish production and productivity’ 

(MAAIF 2017, p.17, section 3.0).  

There are also overarching policy directives that direct government departments, and these 

are the National Development Plans. Uganda is currently working under NDPII103 which uses 

 
103 The Second National Development Plan (NDPII) is the second in a planned series of six five-year 
plans aimed at achieving the objectives of Uganda Vision 2040 (National Planning Authority Uganda 
2015). 
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language from SDG goal 14.7 to call for an ‘increase to the economic benefits to least 

developed countries from the sustainable use of fisheries resources, through sustainable 

management of fisheries and aquaculture’ (United Nations General Assembly 2017, p.15).  

With all the synchronous policy aims occurring at multiple government levels, it is clear that 

the government has a strong desire to increase aquaculture production. While the government 

is committed in principal to develop aquaculture, the implementation of policy to encourage 

the adoption of this livelihood has not been as successful. One DFO explained this as a 

change in government priorities from a regular training budget to the development of inputs or 

capital through OWC: 

Yes, we used to have some money at the district level for training so we would 

call some of them [farmers], we would pick from different sub-counties and 

bring them [farmers] together … yet the government changed its tactics. Now 

they put much of the money to development, capital development not recurrent 

(#26, Government). 

The national administrative structure in which aquaculture operates in Uganda is complex. 

The government body in which aquaculture sits under is MAAIF (Figure 6.8). MAAIF in turn 

has four directorates, one of which is the directorate of fisheries resources (Figure 6.8). 

Underneath this is the office of Aquaculture Management and Development Department, the 

national office that explicitly governs aquaculture. MAAIF also has eight semi-autonomous 

agencies that operate alongside the four directorates. One of these semi-autonomous 

agencies is the National Agricultural Advisory Services (NAADS104) under which government 

extension agents operated. Another important semi-autonomous agency that impacts 

aquaculture is the National Agricultural Research Organisation (NARO). NARO has seven 

 
104 The role of this agency will be discussed in further detail in the next section on extension on page 
235. 
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research institutes, one of which, the National Fisheries Resources Research Institute 

(NaFIRRI), is concerned explicitly with research on fish and aquaculture (Figure 6.8). 

 

Figure 6.8 Administrative structure of MAAIF, bodies in bold deal directly with aquaculture. 

 

The administrative structure that governs these aquaculture development and research 

agencies is indistinct and prone to bouts of restructuring. Information on each body in hard to 

locate and poorly understood by respondents105. Government workers were aware of the key 

agencies that impacted on their role and gave voice to these as either NaFIRRI, NAADS or 

the Directorate of Fisheries. They also routinely referred to ‘Kajjansi’ which is more formally 

known as the Aquaculture Research and Development Centre that was established in Kajjansi 

 
105 The difficulty in sourcing secondary information was outlined in greater detail in section ‘4.3.4 The 
research process’ on page 136. 
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in the Wakiso district, Central Uganda in either 1947 or 1953106. This research institute is run 

by NaFIRRI and is located between the two principal cities of Kampala and Entebbe (FAO 

2013). It is worth mentioning the Aquaculture Research and Development Centre at Kajjansi, 

as it is a principal source of fish feed and seed to the aquaculture industry in Uganda and has 

an experienced team of researchers that are a good source of information and knowledge for 

farmers. It is also reasonably well known, which is not surprising given its longevity.  

A recent overview of the Ugandan aquaculture sector recognised the inadequate budgetary 

provision for the Directorate of Fisheries Resources as well as the limited support and 

provision for extension officers (Kasozi et al. 2017). Compounding this effect is the poor level 

of record keeping, the unreliability of records and the weak institutional structures mentioned 

above (Kasozi et al. 2017). These problems are significant and severely impact the 

government’s ability to successfully support and develop this industry.  

Despite these issues the government has two active policy interventions that are significantly 

affecting aquaculture development in Uganda: namely the role of extension and OWC. These 

two areas of policy are part of a broader strategy set out in the NDPII to support and develop 

agriculture across the country. Aquaculture, alongside other agricultural activities has 

benefited from these government interventions. The last two sub sections of this chapter (6.3.2 

and 6.3.3) are concerned with the practical mechanisms in place that are supporting 

aquaculture development in Uganda and how these are being delivered at the local level. 

Focusing on the role of extension and OWC in the aquaculture industry will answer RQ2.2, 

while examining the impact of these policy interventions at the local level will answer RQ2.3. 

The remainder of this chapter will be divided into an examination of the role of extension and 

then the effect that OWC is having on this industry. By doing so the two mechanisms that are 

supporting aquaculture will be examined and critically the effect on livelihoods at the local level 

 
106 The FAO National Aquaculture Sector Overview of Uganda has Kajjansi established in 1947 (FAO 
2013), while Balarin 1985 and King 1993 state Kajjansi was established in 1953 (cited in Jagger and 
Pender 2001). 
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will be evaluated. However, it is necessary to first understand the wider context in which 

extension services operate in this country.  

6.3.2 Extension services in Uganda  

Agricultural extension provides a key role in agricultural production and its first usage as a 

term is dated to the 1840s in Great Britain (Cees and Van den Ban 2004). Various changes 

to its practice and the subsequent underlying philosophies have taken place since the 1840s 

and extension is now best understood as: ‘a series of embedded communicative interventions 

that are meant, among others, to develop and/or induce innovations which supposedly help to 

resolve (usually multi-actor) problematic situations’ (Cees and Van den Ban 2004, p.28). 

Whilst this term is useful in understanding the role of extension more widely, it fails to reflect 

the specifics of the Ugandan role. A more overarching definition that is appropriate for the 

varied role of the Ugandan extension officer is that of Christoplos, who describes extension 

as: ‘all the different activities that provide the information and advisory services that are 

needed and demanded by farmers and other actors in agrifood systems and rural 

development’ (2010, p.2). 

This broader definition better fits the Ugandan context, where extension practices vary 

considerably which in many ways reflects its uncertain future and tumultuous past (Benin et 

al. 2011). It also fits within a sustainable livelihoods framework that recognises that it is 

necessary to understand and assess the full activities and assets of a household to fully grasp 

how smallholder production can be made more sustainably intensive to meet the future 

demands of the ‘perfect storm’ scenario (Helmore and Singh 2001, Röös et al. 2017).  

The role of the government extension worker has changed throughout history with modern 

methods of communication revolutionising this industry (Cees and Van den Ban 2004). Since 

the 1980s a global trend has been the decline of funding in extension and its subsequent 

decentralisation (Nettle et al. 2017, Wellard et al. 2013). This decline in traditional government 

extension comes in part due to a decline in confidence in these services (Connelly 2004). This 
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loss of confidence is present among aquaculture practitioners in Uganda with one interview 

commenting: 

so those people who teach us about agriculture [extension officers] from 

Kacwekano they sit in their offices and don’t bother to come and see what is 

on the ground, like what we have been discussing. The government has not 

helped much to the people in aquaculture (#20, Focus group). 

There has been a loss of trust in the effectiveness of government extension provision and 

subsequently an uptake in the presumed efficacy of market based solutions (Christoplos 

2010). This loss of credibility has, as Cees and Van den Ban aptly state, led to a realisation 

that ‘no generally applicable agricultural development model exists’ at international level 

(2004, p.18).  

This ‘gap’ in extension facilitated and led to the increased prominence of F2FE, private sector 

advisory services and NGOs in advisory services (Wellard et al. 2013, Garforth et al. 2003). 

F2FE has emerged out of an emphasis on farmers becoming ‘innovators, problem-solvers and 

co-constructors of new knowledge’ (Sewell et al. 2017). The increasing education of farmers 

has contributed towards their empowerment and ability to directly access previously 

inaccessible knowledge (Milburn et al. 2010). Farmers are often better able to utilise their local 

knowledge in conjunction with lay knowledge to meet the condition specific environments 

found on their farms (Sutherland et al. 2017, Cees and Van den Ban 2004). Farmers’ main 

source of information and influence has universally been found to be ‘other farmers’ (Garforth 

et al. 2003). This horizontal knowledge exchange places farmers at the centre of knowledge 

generation and dissemination (Wellard et al. 2013). The decline of traditional extension 

services and the increase in farmer’s implicit and explicit knowledge, has led to the widespread 

adoption of F2FE. Within SSA the growth of F2FE programmes has been significant and these 

networks now play a significant role across the continent (Franzel et al. 2015). 
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This decline of formal extension networks has raised concerns with researchers, who warn 

that it has disproportionally negatively affected small-farmers (Sutherland et al. 2017), 

potentially compromised the ability of nations to meet future food supply and crucially slowed 

agricultural innovation, which is the emphasis of the new extension movement (Hunt et al. 

2014). 

The emphasis here is the change from a linear knowledge flow model in which the farmer is 

‘told’ or ‘trained’ (Sewell et al. 2017) to a model that sees the farmer as a co-creator of 

knowledge and importantly, where innovation is fostered (Sutherland et al. 2017). Within 

Europe, extension services are now understood within an Agricultural Knowledge and 

Innovation System framework, once again emphasising the innovative nature of extension 

work as discussed in chapter two107. Innovation is thus placed as central to meeting the unique 

challenges that modern farming faces, amidst a new emphasis on becoming more sustainable 

(Sewell et al. 2017). This change in ideology, has led in the last decade to a shift in 

nomenclature towards calling extension, ‘advisory services’ or ‘communication for innovation’ 

(Cees and Van den Ban 2004, Christoplos 2010). The role of government extension within 

Uganda is central to aquaculture development in Uganda and how this is administered is an 

important component in answering RQ2.2. 

Uganda has a relatively recent track record of government extension provision. While 

extension in some form or another is evidenced in Uganda since the colonial era, it was only 

in 2001 that the government agency NAADS, which is responsible for the delivery of extension, 

was formed (Benin et al. 2011). Semana (2008) has done extensive work on the historicity of 

the extension provision services and this is summarised in Table 6.1 below. There is 

scepticism about the sustainability of the extension services being provided (Semana 2008) 

as well as their efficacy (Sseguya et al. 2009). Much of this stems from the recent nature of 

 
107 See section ‘2.1.1 Popularisers of science and technological innovations’ on page 35. 
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government extension work in Uganda, although there is cautious optimism about the 

proposed benefits this may bring to rural smallholders (Semana 2008, Sseguya et al. 2009). 

Table 6.1 Timeline and description of extension work in Uganda (Adapted from Semana 2008). 

Years Period Description 

1898—1907 Early colonial  Cash crops introduced and some research stations. 

1920—1956 Extension service 

through chiefs 

Emergence of governance through administrative chieftain 

positions. 

1956—1963 Extension through 

progressive farmers 

Concentration of technical advice and inputs and credit to 

selected progressive farmers. 

1964—1972 Extension methods  Professionalisation of extension services, USAID started work in 

Uganda and provided a model for extension. 

1972—1980 Non-directional phase 

(Dormant phase) 

Massive disruption of the economy and impaired delivery of 

goods and services during the Idi Amin era of governance. 

1981—1991 Recovery  Rehabilitation of the infrastructure and restoration of basic 

services. 

1992—1997 Agricultural extension 

education/reforms 

Farmer education amidst radical governmental reforms 

(decentralisation, liberalisation, privatisation, restructuring and 

retrenchment). The reforms had a negative impact on extension 

education. 

1998—2002 Crossroad, dilemma 

and possible future 

solutions 

The NAADS program was initiated in 2001 after a prolonged 

period of political machination. 

 

The number of extension officers in Uganda under NAADS is supposed to number just under 

7,500, but 39% of these positions remained unfilled in the 2016/2017 year (Mwesigye et al. 

2017) (Figure 6.9). Government extension officers involved in the aquaculture industry in 

Uganda are called fisheries officers, as the fisheries and aquaculture industries are jointly 

administered. Under regulations each district in Uganda should have one DFO and AFO in 

each sub-county, although the number of approved officers can be lower. For instance, there 

are 12 administrative regions in Rukungiri district, which according to the national regulations 

governing extension provision would require 12 AFOs and one DFO (Figure 6.3), but there is 

only one DFO and two AFOs in this district. Research amongst other districts in Uganda 
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corroborated the observation that extension officers are grossly underrepresented. This 

absence was noted and raised by farmers with one farmer stating: 

Fish farmers need more extension workers who can give them technical advice. 

I think maybe you are few there or are loaded with a lot of work, but aquaculture 

is not doing well due to few extension workers (#20, Focus group). 

 

 

Figure 6.9 Approved, filled and unfilled extension officers in Uganda from 2014 to 2017 (Mwesigye et 
al. 2017). 

The low numbers of extension officers present in the Ugandan aquaculture industry is certainly 

in keeping with the general loss of extension agents seen in other countries (Nettle et al. 2017). 

This decline is occurring alongside the emergence of a pluralistic extension service as private 

and public bodies, organisations and NGOs contribute towards these services (Nettle et al. 

2017). Some of this change is due to complex land objectives and land diversification from 

sole commodity production towards environmental protection and ecosystem services 

(Phillipson et al. 2016). This requires multiple and ever increasing specialised levels of 

technical knowledge and skill (Phillipson et al. 2016). This widespread privatisation of 

extension services around the globe is occurring as part of the neoliberal agenda and has led 

to the decline in the numbers of the traditional extension officer (Nettle et al. 2017). The recent 

establishment of extension services through NAADS and then the rapid subsequent reduction 

in funding has led to a chronic shortage of extension officers in Uganda (Hailu et al. 2017).  
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Despite the shortage of DFOs and AFOs across the country, the presence of active extension 

officers does seem to be having the intended effect of promoting aquaculture as a livelihood 

strategy. All the extension officers visited had examples of aquaculture enterprises which they 

had helped develop or inaugurate. This uptake of the aquaculture livelihood is occurring 

despite extension being grossly under resourced and unable to deliver adequate provision to 

farmers in their region (Ekou and Alungat 2015). Nonetheless, the inadequate provision of 

extension has had a marked effect on the expectations of fish farmers. 

As extension officers and fish farmers explained, failing to solicit the assistance of a DFO, can 

mean that fish farmers do not expect to get supported by local extension in the future. Farmers 

will sometimes then attempt fish farming without seeking advice, even knowing they lacked 

expertise as they expected there to be no effective extension provision. This has resulted in a 

slower uptake and stagnation in new ventures within this industry, with those that are 

practising it at the smallholder level adopting poor practices that significantly affect farm yields 

(#02, #03, Government).  

Since the inception of NAADS in 2001, significant criticism has been directed at this body 

resulting in substantial changes to the government extension provision in Uganda. NAADS 

has been heavily criticised for misappropriation of governmental funds, rampant corruption 

and ineffective delivery of inputs (ACODE 2015).  

According to President Museveni, the 2014 annual budget for NAADS was 120 billion shillings 

(GBP 30 Million) (ACODE 2015). The corruption and misappropriation claims were brought to 

the fore during an NRM rally in 2014 by President Museveni: ‘This money always stops at the 

top in the salaries of the NAADS coordinators and the real beneficiaries don’t get the money. 

Therefore, we are to restructure and have all the NAADS coordinators out’ (Abubaker Kirunda 

2014). To counter these problems, President Museveni announced a two-pronged solution. 

He placed extension officers under the remit of local government at district level and created 

OWC to directly distribute agricultural inputs to farmers across Uganda (ACODE 2015).  
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6.3.3 Operation Wealth Creation  

To fully understand the role that government plays in aquaculture development it is necessary 

to understand the role of OWC as it is fundamental to this industry. One farmer commented 

on what government assistance there is and stated: 

First of all it has given us workers, fisheries officers [DFOs and AFOs] are 

available at the district and they are properly paid that’s an achievement that’s 

the government input. Secondly Wealth Creation [OWC] even though it is slow 

and unreliable (#20, Focus group). 

The government plan to divert misappropriated funds from NAADS to OWC and concentrate 

on providing agricultural inputs, is intended to encourage active fish farmers and give impetus 

to the nascent aquaculture industry, but as the quote above highlights this is criticised. The 

OWC programme has had profound effects on extension in Uganda. Due to the OWC 

programme and the subsequent NAADS staff terminations, 50% of sub-counties reported an 

absence in extension officers (Hailu et al. 2017). It has also been heavily criticised for the 

distribution of technical inputs by the UPDF personnel without the prerequisite technical 

knowledge or support (Ekou and Alungat 2015). One farmer was sceptical of this delivery 

system: 

Operation Wealth Creation first according to me it has a program brought about 

by president to see how he can see men in the army [UPDF] benefit. According 

to me that is the first issue, secondary it has not imparted much in my 

community (#24, Focus group). 

It is evident from the criticisms directed at OWC108 by interviewed respondents that this 

programme is having mixed success. Its initial objective was to circumvent the problems in 

the NAADS programme and improve the livelihoods of rural farmers (Barbara Ntambirweki-

Karugonjo and Jones 2015). A cursory examination of the principles of the programme would 

 
108 See section ‘5.1.7 The Government’s role - Operation Wealth Creation’ on page 164.  
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indicate that this is a well-intentioned scheme that will successfully develop the aquaculture 

industry in Uganda. The overall aim of the scheme is to ‘sensitize and mobilize farmers to 

engage in commercial agricultural activities’ (UPDF 2019). Aquaculture is one of the 

agricultural industries that has been selected for this scheme with participants receiving free 

fingerlings and three months’ supply of pelleted starter feed. 

The selection process for this scheme is opaque and involves DFOs and AFOs submitting a 

list of farmers with suitable and available sites to a regional OWC UPDF coordinator. 

Respondents are then selected from this list and informed sometime between the initial 

selection and the date of input delivery. As discussed in chapter five there are three major 

problems with the OWC programme that were routinely identified by respondents: a lack of 

technical knowledge, delays and ineptitude. Before these issues are addressed in further 

detail, it is necessary to understand the origins and motivations behind the creation of this 

programme. OWC emerged to combat the corruption and mismanagement within the NAADS 

programme. But it is close association this programme has with the NRM and President 

Museveni that really influences the remit of this programme. 

OWC is known to be a presidential initiative and, in conjunction with the delivery of this 

programme by the army, serves to create a strong association amongst Ugandans between 

OWC’s input delivery and President Museveni. The NRM party and President Museveni are 

strongly associated with and linked to the UPDF. The NRM is a military guerrilla movement 

that eventually brought peace and stability to the country in 1986, and so the close relationship 

between the military and the ruling party is understandable (Kasfir and Twebaze 2009). 

OWC needs to be understood within the political climate in Uganda. The most recent elections 

in 2016 are widely recognised as being characterised with coercion, repression and electoral 

malpractice (Golooba-mutebi et al. 2017, Abrahamsen and Bareebe 2016). Golooba-mutebi 

et al. argue that Museveni has used a mixture of hard and soft power to ‘win and maintain the 

support of diverse groups’ (2017, p.602). Museveni’s responsiveness to popular concerns has 

been with his ‘poverty tours’ and are examples of soft power (Golooba-mutebi et al. 2017). 
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These tours starting in 2007, seek to distribute development resources, most principally in the 

poorer north of the country and are an inappropriate political pressure that serves as an 

electioneering tool, in a historically NRM opposed region (Golooba-mutebi et al. 2017). 

There is an expectation amongst the Ugandan electorate that once politicians are in power 

there will be a monetary gain for those who supported the party in power (Golooba-mutebi et 

al. 2017). Political researchers would agree that OWC was heavily focused by the President 

during election rallies in 2016 (Wilkins 2016). Some political commentators would argue that 

‘Museveni’s ‘sacks of cash’ have become an increasingly standard way of tying constituencies 

into the regime’ through programmes such as OWC (Titeca 2019, p.2). Some critics go further 

and argue that these patronage schemes are hampering the economic development of 

Uganda as they focus on cash and item handouts over the development of public services 

and infrastructure (Titeca 2019). 

Using the military as the mechanism by which these inputs are delivered is a link not lost on 

the electorate and is perhaps one of the reasons why OWC is being managed and delivered 

by the UPDF. The criticism of the programme can be condensed into the three aforementioned 

areas that need to be discussed: lack of technical knowledge, delays and ineptitude. 

Similarly to the aquaculture industry, the delivery of inputs to other agricultural industries by 

the non-technically trained individuals has been criticised (Ekou and Alungat 2015). This 

delivery system circumnavigates those with the necessary training to appropriately deliver 

inputs. The problems with this system were addressed in chapter five, but include the lack of 

technical support that UPDF officials could give to farmers at the point of delivery. One such 

issue is the transportation of live fish. Water needs to be oxygenated during transport to reduce 

fingerling fatalities, and optimum water conditions need to be maintained. This requires 

technical equipment and technical competency, which is lacking in UPDF members and 

results in high mortality rates, reduction of stock and the loss of training opportunities between 

farmers and technically trained staff. 
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As mentioned previously the biggest criticism of this programme is the substantial delays 

inherent within the delivery of the programme109. Criticism of the timing of the delivery of inputs 

is not unique to the aquaculture portion of OWC, with other agricultural industries remarking 

that seed110 delivery is not consistent or timed to production deadlines (Otieno et al. 2016). 

One DFO explained why delays in OWC are a significant problem: 

So you remember, this person [fish farmer] has prepared his pond and it is 

waiting for stock, by the time the stock comes after the seven months, they 

needs again to do the preparation of the ponds (#02, Fish farmer). 

The long delays to delivery are problematic in aquaculture as previously ready sites need to 

be prepared at considerable cost and the timing of delivery may not coincide with the 

appropriate climatic conditions. The added issue of another stakeholder in the process also 

adds additional steps which complicate the delivery of these inputs. Of course, the delay in 

input deliveries may have occurred if other agencies were responsible. Regardless, the delay 

in input delivery has a significantly negative effect on an industry trying to become established 

as a regular supplier of affordable fish protein. 

Another deleterious effect of this programme being run by the UPDF is the multiple 

documented cases of ineptitude in the delivery of this programme. The provision of inputs as 

a method to develop this industry is not well considered and demonstrates a lack of 

understanding of the needs of this industry. One remarkable example of this is the widespread 

distribution of apple seedlings under OWC. As Uganda is a tropical and not temperate 

environment, apple trees do not lose their leaves and in order to bloom, their leaves need to 

be manually removed by farmers (Turyomurugyendo et al. 2004). This process of defoliation 

is manually intensive and only one of the complex management practices that farmers must 

be aware of to successfully produce a crop (Turyomurugyendo et al. 2004). The widespread 

 
109 See section ‘5.1.7 The Government’s role - Operation Wealth Creation’ on page 164. 
110 Plant seed and seedlings, livestock young etc. 
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distribution of apple111 seedlings to farmers under the OWC programme highlights the 

ineffectiveness and failure of some of the OWC schemes. The desire to appeal to the 

electorate’s sense of having received something of value is overriding the provision of well 

thought out and considered policy intervention. 

In aquaculture the delivery of inputs under OWC was demonstrably unsuitable in multiple 

examples. In one of the parishes where the delivery of fingerlings took place, only 20% of the 

farmers had the necessary means to continue to buy commercial feeds after the supplied feed 

was depleted. This presents a problem to the farmers who are suddenly unable to meet the 

feeding requirements of their stock. The other issue is the bulk delivery of three-month supply 

of feed to farmers, with feed having a three-month expiry. This leads to farmers supplying 

expired or near expiry feed to their stock at the end of three months, severely compromising 

stock health and growth. The OWC programme is suitable for a commercially intensive model 

of production, but is being delivered to farmers that are operating at the subsistence level. 

OWC has great significance at the local rural level. While this research focused on its effect 

amongst aquaculture practitioners, it is important to recognise that its influence is felt widely 

across livelihoods in rural areas. The decision to divert funding from NAADS towards OWC 

has not overcome the original deficiencies (corruption and ineptitude) of input delivery and has 

created a situation where untrained military personnel are responsible for the delivery of 

aquaculture inputs that requires a level of technical training not available to the personnel. 

Ultimately the governments focus on developing aquaculture seems to be on physical inputs 

and the problems of appropriate technical knowledge and practice innovations are not given 

due concern. To conclude, the rationale behind the inception of OWC is succinctly summed 

up by one respondent as follows:  

 
111 Apples fetch a high price in the local Ugandan market as they are typically imported from 
temperate countries. 
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It was made because most of these things start towards elections. That’s when 

our leaders interact with the people…so someone wants to appease the voters 

and appear to be doing something (#26, Government). 

6.3.4 The relationship between OWC and extension amidst local contextual 

problems  

The relationship between OWC and extension services has clearly been instrumental in how 

these two government policies connect with people at the local level. Extension services are 

grossly underfunded, understaffed and inadequate to meet the industry’s demands. OWC is 

a mismanaged programme and its proponents appear to be more concerned with how it is 

perceived by the electorate while failing to address underlying problems within the aquaculture 

industry. Alongside all the problems with these two government development mechanisms are 

many contextual issues that are hampering the growth and development of the aquaculture 

industry. 

One of the factors that are severely stymieing this industry is the flow of accurate information. 

Poor information flow and inaccurate record keeping are evident at all levels of this industry. 

The discrepancy between the FAO and national government112 fishing figures has already 

been noted and indicates that this problem reaches the highest level of government. Within 

aquaculture, free flow of information between practitioners and government is sorely lacking. 

Government ministries are unaware of production figures as these are often not reported. This 

problem is so severe that a government official addressing the largest meeting of 

aquaculturists in the country spent the majority of their keynote address cajoling participants 

to submit their records to the central government (WALIMI Fish Cooperative Society 2017).  

Government records of existing farms are woefully outdated and inaccurate and include ponds 

that were no longer in production (Figure 6.2). During the course of the research, numerous 

 
112 Managed by UBOS, see section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on 
page 85.  
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aquaculture enterprises were ‘discovered’ that had previously been unknown to the local or 

central government. The lack of accurate record keeping was a common theme amongst 

nearly all aquaculture production sites visited and the refrain ‘no, I don’t have records’ was 

standard when visiting enterprises (#90, Fish farmer). Many farmers could appreciate the 

importance of record keeping as one farmer commented: 

It is my mistake, I know I should have kept records, I very well know the 

importance of keeping records in any business (#78, Fish farmer). 

This lack of record keeping created greatly optimistic sales reports with fish farmers relying on 

gross sales figures taken at the market to estimate their profitability. While the largest 

enterprises did collect some basic data, the reliability of any reported figures is questionable.  

Even attempting to source available information, is a considerable challenge. During this 

research attempting to find and understand the legislative agenda guiding and regulating the 

aquaculture industry in Uganda was extremely difficult. Documentary evidence of policies, 

objectives and training material were hard to procure and what little there is, is lacking in detail. 

This is perhaps no surprise given the lack of clear fish catch data mentioned earlier. 

Observation of extension officers reporting on catches at landing sites indicates that a loose 

approach to data collection is employed, with extension officers mindful of keeping positive 

relationships with fishers. One officer even reported they would not eat locally for fear of 

poisoning by potentially disgruntled fishers (#65, Government). In such environments, the 

reasons behind poor record keeping, especially of fishery data, become clearer. 

Another considerable contextual challenge that dictates the relationship between the centrally 

located aquaculture support structures and fish farmers is the geographic location of fish 

farms. Even travelling directly in a car from Kajjansi to Rukungiri district will routinely take eight 

hours despite the distance being under 400km113. This is due to the poor road conditions that 

lengthen journey times significantly. The vast majority of fish farmers visited do not own a 

 
113 240 miles. 
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vehicle and rely on public transport. The cost of public transport in the form of minibuses and 

buses is well within the reach of fish farmers but public transport systems are unreliable and 

fragmented. A return trip on public transport from Rukungiri district to Kajjansi, involves an 

uncertain and lengthy journey of over 24 hours. This makes such a trip well beyond the reach 

of fish farmers in Rukungiri district.  

Travelling from some of the sites in the Kampala region to Kajjansi and back will take between 

half a day and a day using public transport. While the distance is not substantial, in addition 

to the poor state of the roads, the traffic around Kampala is incredibly heavy and long delays 

are common due to traffic jams. Transporting fish seed in these conditions becomes 

problematic as mortality increases substantially with time. Mortality is caused by poor water 

conditions and oxygen deprivation as well as stress and shocks from movement during 

transportation. Transportation with low mortality rates is possible but requires an external 

source of oxygenation and technical competency to transport the fry or fingerlings. Extension 

workers will aid in the transportation of fingerlings and they are technically competent enough 

to do so. They will require ‘facilitation’114 to do so, as this cost would not be covered by their 

departmental budget. Independent experts would also offer to provide fingerlings to farmers, 

but as mentioned previously115 the quality of the stock, competence and trustworthiness of the 

independent expert is not assured.  

Delivery of aquaculture policies at the local level is clearly not in step with the observed 

realities. Current policy interventions are not appropriately planned or implemented and are 

stymieing the growth of this industry. Problems such as poor infrastructure, market 

inaccessibility, lack of industry guidelines, poor record keeping, and the absence of reciprocal 

information channels are significant challenges that policy and local extension officers would 

be well advised to tackle to create a much more successful aquaculture industry. One 

 
114 Commonly used as a term indicating that someone expects renumeration for any costs incurred in 
carrying out a task, as well as a little extra as a token of appreciation. 
115 See section ‘5.1.3 Seed’ on page 152. 
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exchange with a DFO underscores how far aquaculture development needs to come before it 

reaches its intended potential: 

Interviewer: So how is fish farming doing in the district? What do you think?  

DFO: Not yet even average. 

Interviewer: Really? 

DFO: Yes. 

Interviewer: So is it developing here or? 

DFO: It is developing but to me what I expect to be, have not reached at this. 

Interviewer: Really? 

DFO: And on the scale of 100% I will say we are about 20% (#02, Government). 

Basic infrastructure challenges are impacting on the ability of producers in Uganda to 

successfully practice aquaculture, which in turn raises doubt about their ability to contribute 

meaningfully towards future food production increases. However, establishing appropriate 

food production systems is a prerequisite condition to meeting the challenges of the ‘perfect 

storm’ scenario. 

6.4 Conclusion 

The successful development of aquaculture in Uganda is facing considerable challenges that 

are restricting the potential of this industry. RQ1 examines the patterns of development in the 

Western and Central regions and highlights key differences between the two regions. The 

Western region is dominated by pond culture, while the majority of production in the Central 

region is cage culture. An interesting and important pattern to note is the differentiation needed 

between subsistence and intensive commercial production. These two production 

methodologies have different skill thresholds, require different inputs and in the case of 

intensive commercial production is only viable for wealthy individuals.  

These differences in production become negligible once the shared challenges of the 

aquaculture industry are considered. Farmers have access to the physical inputs of seed and 

feed, but problems of quality, affordability, consistency and reliability are of concern to farmers 
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and are often expressed by all stakeholders as the limiting factors in this industry. What is less 

obvious is the role that other processes and factors within the enabling environment are having 

across this industry. The example of poor market access and availability indicates that these 

factors are having a strong effect on the adoption and longevity of aquaculture enterprises. 

The importance of the context in which aquaculture in practiced is evidenced even more 

strongly through the numerous examples of poor management practices and the disregarding 

of aquaculture first principles.  

The government role in this industry is significant as they are principally responsible for the 

adoption of aquaculture as a livelihood by rural smallholder practitioners. The drive to 

encourage the adoption of this livelihood is expressed throughout policy and planning 

documents from the highest levels of the Ugandan government. Despite the desire to 

encourage the widespread adoption of this livelihood, the specific details needed to pursue 

this are lacking and broadly consist of extension services and input delivery through OWC. 

Extension services, akin to the political systems in Uganda have had a turbulent history and 

are not very well developed (Semana 2008). The agency tasked with this, NAADS has only 

been active for a short period of time. Extension delivery has not been made easier with the 

joint administration of fisheries and aquaculture, as extension officers are tasked with 

supporting and monitoring both industries. This often creates difficulty with extension officers 

who are unable to support the development of the aquaculture industry, due to pressing 

demands from the already established fishery industry. This has led to a considerable 

knowledge gap and is highlighted in the draft aquaculture policy written and validated by 

MAAIF and the stakeholders involved:  

The earlier decentralization of extension services provided by NAADS, was 

inadequate because aquaculture was treated as a low priority compared to 

many other commodities and this created a vacuum which resulted in private 

sector paying itself for services provided by organizations or private 
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consultants, demonstrating that there is need for training and extension in the 

sub sector (National Aquaculture Policy, 2016, Section 2.2.2 p. 48). 

This fragmentation of knowledge mechanisms at the institutional policy level is perhaps not 

surprising given the role of so-called ‘poverty tours’ and the application of ‘soft power’ through 

the creation of the OWC programme (Golooba-mutebi et al. 2017, Hailu et al. 2017). OWC 

has many problems associated with it, but many of them are the delivery mechanism used to 

implement the programme, the UPDF. The biggest issue is perhaps the diversion and 

disruption of existing knowledge networks through which the enabling environment that this 

industry needs to succeed could be delivered. The improvement in physical inputs in the form 

of feed and seed since 2010 have not been translated into the rapid growth in this industry 

seen in 2004. This chapter has outlined the importance of increasing the recognition of other 

processes and factors such as knowledge networks for the continued rapid development of 

this industry.  

The analysis in this chapter demonstrates how research literature focuses heavily on the 

standard provision of seed and feed whilst little consideration has been given to the 

monumental challenge of addressing the other challenges necessary to increase production. 

Critically it is smallholders that are most negatively affected by this neglect of key enabling 

environment processes and factors. With the ‘perfect storm’ scenario so heavily dependent 

on the ability of smallholders to substantially increase production, the enormity of meeting 

these future challenges become clearer. The next chapter will use the SLA model as a 

framework for evaluating how the pressures of the ‘perfect storm’ are experienced by 

smallholders. This allows for the effect of the ‘perfect storm’ scenario on livelihoods to be 

discussed and the broader theoretical implications to be understood.  
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7.0 Introduction 

This chapter will use the insights gained from the previous chapter to develop the discussion 

on the contribution that aquaculture makes towards sustainable livelihoods theories. By 

building on the systematic review of the aquaculture industry in the preceding chapter, the 

lived reality of practitioners within this industry can be understood and critically evaluated. This 

chapter will start by evaluating a key quote that summarises three of the critical aspects that 

are governing the reality of aquaculture practitioners. These three aspects are, the desire to 

diversify income streams, knowledge flows and F2FE, and the neoliberal political agenda. The 

crucial role that associations can play in facilitating improvements in Ugandan aquaculture will 

be evaluated as a solution to many of the issues in this industry.  

The examination of these aspects allows for the creation of a model that depicts the 

relationships between the various stakeholders in this industry. In particular, the hidden and 

subtle role of knowledge dissemination, through promotional media pieces will be highlighted. 

This will set the framing by which RQ3 can be concisely addressed. By addressing critical 

components of aquaculture livelihoods in Uganda, the pressures and drivers shaping the lived 

reality of aquaculture practitioners can be understood. Once this micro-level reality is grasped, 

comparisons with these experiences can be drawn within the broader global food production 

system. 

7.1 Sustainable livelihoods 

Aquaculture livelihoods in Uganda are taking place in a challenging political, cultural and 

societal landscape that is shaping the industry’s development. One quote from an industry 

expert highlights three key areas that are definitely determining the trajectory of this industry: 

There was also a time when the situation was so hard here politically. And 

we have tended to develop people who are very shrewd, who think that they 

should try things as hard as they can and do as many things as they can in 

order to survive, also that part is also part of this culture here. Like you would 
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see if you can finish school there is no job, so you try and you find you can try 

almost everything even without consulting because he knows after all you 

might earn him another extra cost to even ask for advice, it is try and errors, 

trial and error (#39, Government, highlight added). 

There are three key points that this quote illustrates, (i) the protracted effect of the political 

climate on the aquaculture industry, (ii) the diverse nature of livelihood strategies, (iii) and the 

way in which knowledge is disseminated throughout the industry. These three interrelated 

factors are working together to determine the long term economic and social sustainability of 

aquaculture livelihoods as will be demonstrated in the proceeding sections. The first section 

discusses the way in which livelihoods are diversifying income streams ‘in order to survive’. 

The second section will tackle the way in which knowledge is distributed throughout this 

industry, as the response of ‘trial and error’ above, was given in response to a question on 

how farmers assess knowledge. The third and last component will tackle the ways the political 

structures, past and present, are influencing this industry. Once these areas have been tackled 

then the SLA model can be evaluated and RQ3: ‘To what extent is the Sustainable Livelihoods 

Approach a useful framework for understanding the development of the Ugandan aquaculture 

sector?’ can be addressed. 

7.1.1 ‘Do as many things as they can in order to survive’ - Diversifying income 

streams 

The SLA is a widely used tool for examining the lived realities of smallholders around the world 

(Tao and Wall 2009, Lisocka-Jaegermann 2015). It continues to provide valuable insights into 

the complex dynamics that shape the lives of the agricultural poor. With its holistic approach, 

it is able to accurately reflect the multifaceted nature of economic opportunities available and 

accessed by respondents typical of this demographic. Within Uganda the tri-economy116 of, 

fishing, arable and pastoral farming has for centuries provided a robust livelihood able to cope 

 
116 See section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on page 85. 
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with seasonal fluctuations and shocks to income streams. This livelihood strategy requires 

households to switch between activities depending on the fluctuations in the viability of those 

activities. 

This once stable strategy is being eroded with the modern pressures on these livelihoods. 

Fishing in particular, is no longer as stable or as profitable due to the effects of overfishing on 

Lake Victoria and the subsequent increased competition for fish resources. This was explained 

during one exchange among several fish farmers (#19, Focus group): 

Fish farmer A: People now have opened up their eyes and have observed that 

the fish is reducing in our lakes. 

Fish farmer B: Demand for fish has been increased. 

Fish farmer C: It has out competed traditional fish farming, fishing from the lake 

which is natural. 

Fish farmer D: And even poor fish fishing methods. 

Fish farmer B Now the lakes are over fished. 

Fish farmer A: It is because of using poor fishing methods because for them 

they use the fish net which even catches the young fish which have not even 

produced eventually population for fish reduces. 

Fish farmer C: So now that’s where we come in the current aquaculture.  

Fish farmer A: So demand is there and that’s why we love to join aquaculture.  

This demand for fish creates opportunities for the aquaculture industry and coupled with the 

push from government officials is fuelling a boom in the aquaculture industry. Despite this 

surge in the number of new aquaculture practitioners, recent production growth rates have 
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slowed considerably (Figure 6.7), and a systematic review of the industry117 has showcased a 

number of problems and issues with this industry that will impact the viability of this livelihood. 

It is this adaptability and the willingness to take risks that is fuelling the growth of new 

practitioners into the aquaculture industry. This willingness to take considerable risks118 on 

new agricultural enterprises was explained as a presumption that prior agricultural knowledge 

could be adapted to new ventures. In one memorable quote,119 this was likened to the farming 

of goats or chickens, with farmers assuming that knowledge of one agricultural activity can be 

easily transferred to aquaculture. 

This attitude is problematic in the context of aquaculture. While this principle can apply to other 

agricultural livelihoods, the high levels of technical knowledge and competency required to 

successfully raise O. niloticus and C. gariepinus make this a very risky strategy. The 

widespread and endemic problem of poor management practices were discussed in greater 

detail in chapter five, but these practices are usually borne out of either ignorance or neglect 

of known BMPs. The necessity of adopting this approach, i.e. a willingness to attempt new 

and unknown agricultural or economic enterprises, is extensive amongst poorer rural 

livelihoods across developing nations.  

This adaptability and resilience to changing situations is well captured by the SLA model, 

which recognises the different revenue streams that households often adapt to mitigate risk 

(Haider et al. 2017). The SLA recognises that diversification of livelihoods in developing 

countries creates households with multiple revenue streams (Dawson et al. 2016). This was 

evidenced among the interviewees with most aquaculture practitioners identifying with another 

profession when interviewed. The lack of specialisation into one revenue stream lends itself 

to sub-optimum production, as resources are spread throughout the various enterprises. As a 

result, East African agricultural production does not achieve very efficient or sustainable 

 
117 See chapter five. 
118 See section ‘5.2.2 Attitudes - Risk and opportunity’ on page 180. 
119 See section ‘6.2.4 Knowledge transfer mechanisms’ on page 223. 
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outcomes (Lecoutere and Jassogne 2017). This serves to reinforce so called ‘poverty traps’, 

a theory stating that escaping poverty requires the crossing of certain asset thresholds, 

including capacities such as access to knowledge (Barrett and Swallow 2006). In Uganda, 

aquaculture development at the small-scale level often takes this form. With subsistence fish 

farming taking place alongside larger commercial operations the range of technical skills and 

information within this industry can be considerable.  

7.1.2 ‘You can try almost everything even without consulting’ - Knowledge flows  

and F2FE  

The overall increase in global agriculture yields has occurred through a variety of factors, but 

chief amongst them is the adoption of new agricultural practices achieved through research 

and technological innovations (Godfray et al. 2010). Increased global yields have contributed 

to an increase in economic development, which is grounded in a country’s relationship with 

new technological acquisition. ‘Successful economic development is intimately linked to a 

country’s capacity to acquire, absorb, disseminate, and apply modern technologies’ (Watkins 

et al. 2015, p.1407). This ability to successfully disseminate, absorb and apply modern 

technologies is premised on existing knowledge infrastructures present within a country.  

The current Ugandan aquaculture policy does not recognise the importance of knowledge 

transfer within the industry. The new draft national aquaculture policy frames knowledge 

transfer within the monitoring and evaluation strategy, stating: ‘A two-way communication 

between government and other stakeholders will be institutionalized through facilitating 

opportunities for public dialogue, knowledge sharing, and enabling information flows from 

grassroots levels,’ (MAAIF 2017 Section 7.0, p.31). Critically it fails to address how this two-

way communication will be implemented, and while it refers to accredited communication 

channels, it is not clear what these are. While there is a lack of clarity and specificity within 

Uganda’s aquaculture policy on knowledge mechanisms and networks, this research was able 

to identify three principal mechanisms by which knowledge is disseminated through the 

aquaculture industry within Uganda. These mechanisms were identified by respondents 
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through interviews and are: F2FE, traditional extension officers and private aquaculture 

practitioners.  

The previous chapter120 highlighted the role of public extension provision and illustrated how 

knowledge exchange is stymied by poorly administered extension in a grossly underfunded 

and understaffed sector. Many of the problems and repercussions that this inadequate 

provision has on the industry were covered in this chapter, but before conclusions can be 

drawn on the overall impact these knowledge exchange mechanisms are having on the 

industry, an overview of the other principal knowledge exchange mechanisms, F2FE and 

private aquaculture practitioners is needed.  

It is important to note there are no formal F2FE programmes within the aquaculture industry 

in Uganda. F2FE in this industry is predominantly taking place through informal private 

networks of farmers, labourers and staff. The motivations behind this were explained by one 

farmer contemplating starting an aquaculture enterprise: 

I need to visit other farmers who are already doing so that they can help me on 

site to understand how the programme is running. You can’t rely on the 

technical person. He might give you some bit of technical advice which that is 

really very expensive. Farmers who are already practicing have other means 

of saving money (#29, Fish farmer). 

Despite the perceived benefit of connecting with other aquaculture practitioners to exchange 

knowledge, this particular individual knew of no other aquaculture practitioners. Indeed most 

of the farmers surveyed knew only one or two other aquaculture practitioners, leading to a 

very isolated farmer base who are often reluctant to share detailed knowledge with perceived 

‘rivals’. Employees on fish farms in Uganda are routinely categorised as ‘technical staff’ or 

‘casual labourers’121. Casual labourers are often poorly educated and tasked with physically 

 
120 See section ‘6.3.2 Extension services in Uganda’ on page 235. 
121 See section ‘5.1.5 Workforce competence’ on page 156. 
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demanding jobs that may involve managing other agricultural enterprises alongside fish 

farming. ‘Technical staff’ commonly hold a diploma in fisheries from the Fisheries Training 

Institute or a BSc from Makerere University in Fisheries and Aquaculture. This BSc was first 

introduced at Makerere University in 2004 and this joint degree is taught as 50% aquaculture 

and 50% fisheries, and remains the only degree in the country that studies aquaculture.  

‘Technical staff’ are often employed on larger fish farms and are often responsible for the 

management of ‘casual labourers’. One such highly trained individual explained his career 

progress after graduating. 

I did my course and I got a job after three weeks. I have been working for this 

company for about five years. I have been promoted, I didn’t start as a casual. 

I began as a supervisor, then I became a hatchery manager, then from there I 

am currently serving as the field technical manager for operations (#77, Fish 

farmer). 

The role of these ‘technical staff’ is varied but they are often expected to manage the feed 

regime, monitor the growth rate and deal with any technical challenges. Independent 

aquaculture consultants are often expected to source inputs (feed, seed and equipment), 

produce feasibility studies and troubleshoot any technical problems. The role of technical staff 

can determine the success or failure of aquaculture projects. Successful implementation of an 

innovative aquaculture system undertaken during prior research in Kampala, relied heavily on 

the technical staff present at the research site (Wilkes and Messeder 2017).  

This project showcased the difference between technology innovation and research 

innovation. The project was ‘successful’ in that as a research innovation, the efficiency and 

productivity of this system could be determined. This technology innovation was not a success 

as the overall system productivity was low. The technology required further development to 

work successfully in the Ugandan context. The point here is that technology and research 

innovation both require a degree of technical competency to succeed which is founded on 
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good training and knowledge. This illustrates the importance of technical staff and knowledge 

uptake in aquaculture enterprises. Many farmers and industry stakeholders remain concerned 

with the role of physical inputs (arguably a facet of technological innovation), while 

disregarding the importance of other key processes and factors, such as appropriate 

implementation of this technology.  

Private practitioners are a key source of technical and management expertise that can heavily 

influence the outcome of aquaculture enterprises. These private practitioners fall generally 

into two categories in Uganda, either paid employees henceforth referred to as technical staff 

or independent aquaculture consultants. One knock-on effect of the inadequate extension 

provision in Uganda and the low numbers of technically competent farmers in this industry has 

been the rise of independent aquaculture consultants. Expertise from these independent 

aquaculture consultants is a substantive method in which knowledge is flowing within this 

industry and is a critical component in aquaculture implementation in the country. Farmers 

utilise these individuals as technical consultants with various degrees of embeddedness, from 

individuals being solely responsible for the entire fish farming project to only providing ad hoc 

advice and services such as procurement. A conversation with one independent expert and 

the casual labour employed on a farm revealed how knowledge flows within one farm: 

Independent consultant: Two years back he [casual labourer] came to work 

here and that’s when he started fish farming. So the land belongs to the boss 

[‘Telephone farmer’]. 

Researcher: So where do you get information on fish farming? 

Casual labourer: By aqua fish [Independent consultant] (#83, Fish farmer). 

These private aquaculture practitioners range from recent diploma graduates to individuals 

with decades of practical experience and exhibit varying degrees of competence. Whilst 

private practitioners can play an important role in the development of agriculture, including the 

transfer of new knowledge to farmers, they can also be poorly linked to current research and 
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available extension services (Sewell et al. 2017). This can eventually lead to discontinuities 

across the agricultural sector as private individuals stress differing procedures (Botha et al. 

2008). The widespread corruption present in Uganda only compounds this problem as 

individuals are often the victims of corrupt and unscrupulous private aquaculture 

practitioners122. The lack of government regulation in this area only serves to encourage rogue 

practitioners who tend to operate with impunity:  

He [rogue operator] is guilty, we gave him money for this work and he 

disappeared, he cannot come here. But he [rogue operator] showed me that 

he was not ready to do any other work. So he [rogue operator] cannot pick my 

calls, these people [Farm owners] have demanded for accountability. I [farm 

manager] cannot give accountability (#30, Fish farmer). 

Farmers are not able to assess the reliability of individuals, except through word of mouth and 

within this fragmented industry, farmers are typically very isolated and vulnerable to these 

rogue operators. 

Within such a rapidly evolving industry, the impact of the private sector can therefore lead to 

production and market inefficiencies if dissemination channels for new information are largely 

the remit of the private sector. Of particular concern is the proportionately greater damage that 

the privatisation of extension has on smallholders: ‘The responsibility for combining 

contradictory requirements (competitiveness, environment, rural development) is most often 

put on the shoulders of individual farmers who are unequipped to deal with such complex 

issues’ (Laurent et al. 2006, p.5).  

There are examples in the aquaculture industry where private practitioners can have a 

remarkable effect on productivity at the local level. One such example can be found in Egypt. 

Aquaculture production in Egypt has increased dramatically in the last 15 years, and it is now 

by far the largest aquaculture producer within Africa (FAO 2016b). This growth has been 

 
122 See section ‘5.1.5 Workforce competence’ on page 156. 
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despite the lack of a robust government extension service (Dickson et al. 2016b). The role of 

private extension provision has been pivotal in this rapid growth (Dickson et al. 2016b). 

Recognition of this has led to an industry focused approach to the implementation of BMPs in 

Egypt. Field-based BMP training run by industry experts was able to positively impact the 

profitability of participating established fish farmers by reducing fish feed costs and the 

negative effects of aquaculture on the surrounding environment (Dickson et al. 2016b). This 

training was delivered through a cross governmental programme involving various NGOs, 

community development associations and with the aid of the government ministry responsible 

for aquaculture in Egypt (Dickson et al. 2016a). This example highlights the important 

beneficial role that private practitioners can have on knowledge transfer within aquaculture 

development. Crucially, only with industry and government working together was this 

programme of improvement able to be successfully delivered (Dickson et al. 2016b). 

This example powerfully illustrates the importance of these factors on the successful adoption 

and implementation of the aquaculture livelihood and provides a key contrast between poor 

and good knowledge transfer mechanisms. In Uganda the failure of the government to 

adequately provide extension services, the isolation of farmers leading to poor F2FE and 

rogue private aquaculture practitioners are hampering the development of this industry. The 

gross violation of the ‘first principles’123 of fish farming that were frequently observed during 

the data collection is therefore to be expected. While the entrepreneurial attitude among 

farmers is commendable, the ‘trial and error’ nature of these ventures due to the poor 

knowledge flows across the industry are seriously jeopardising their chances of success. 

There is one other approach that is counteracting these problems, and that is farmers’ 

associations. Farmers’ associations are a form of community development and are powerful 

training tools, used with success in the Egypt case study above. Their impact is worth 

discussing, but before their role is considered there is one remaining contextual factor that 

needs to be addressed, politics. 

 
123 See section ‘6.2.4 Knowledge transfer mechanisms’ on page 223. 
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7.1.3 ‘A time when the situation was so hard here politically’ - The neoliberal  

agenda 

The quote in the preceding section (on page 252) highlighted the role that the political past is 

having on the aquaculture industry in Uganda. Uganda adopted a neoliberal political stance 

in 1986 when the NRM seized power and these policies have had three discernible effects on 

the aquaculture industry. Firstly, it has drastically affected government extension provision in 

Uganda, secondly it is linked with malpractice and distrust between agricultural stakeholders 

and thirdly it is suppressing agricultural associations. Before these effects are discussed a 

brief overview of how the neoliberal agenda can affect these changes is needed. 

The political, economic and structural changes executed by Museveni and the NRM since the 

start of their rule has drastically changed and altered Uganda’s trajectory as an independent 

country. These changes are in line with the increased adoption of neoliberal policies across 

the globe in the last 40 years (Larner 2003, Harvey 2007, Binns et al. 2018). Uganda has been 

a model ‘case study’ of neoliberal policies due to its early adoption of these policies and the 

continuity of government that have kept to these policies (Begicevic 2018). In fact Uganda is 

often regarded as one of the African countries with the most extensive neoliberal policies with 

the aim of creating a ‘market society’ (Wiegratz 2010). These policies included the dismantling 

of price controls, the privatisation of public industries, dismantling cooperatives, transforming 

and restructuring of public services, and transforming agricultural extension services towards 

‘demand driven’ and consultancy type services, as well as other economic reforms (Arndt et 

al. 2016, Wiegratz 2010). 

The dismantling and under resourcing of government services is the first effect that neoliberal 

policies are having on the aquaculture industry in Uganda. The restructuring of government 

administration in the form of extension and agricultural advisory services was addressed in 

some detail in chapter five. Suffice to say that failures in extension services have led to a poor 

knowledge network and slowed the successful development of aquaculture businesses. 
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The second effect of neoliberal policies is the role it has played in creating an environment in 

which malpractice and distrust can thrive. This is not to imply a direct causality between 

neoliberal policies and corruption, but an emphasis on market regulation and the smaller role 

of the state weakens the checks and balances that ensure these practices are not 

commonplace (Wiegratz 2010). Critics of the reforms in Uganda enacted under neoliberal 

policies also comment on attributable changes to social and cultural practices (Wiegratz 2010). 

The argument is made that neoliberal policy has at its heart an implicit assumption that 

economic restructuring will lead to a cultural programme in which society itself will change 

(Wiegratz 2010). This change in economic practices has been blamed for the increase in 

malpractice during face-to-face rural trade practices. This malpractice takes the form of 

dishonest and corrupt behaviour leading to a deterioration in trust within the Ugandan 

agriculture industry (Wiegratz 2010). 

This was certainly evidenced within the aquaculture industry in Uganda. Corruption, 

dishonesty and various incidences of malpractice were observed and reported in chapter five 

and alluded to in the preceding section. Several specific problems were observed and have 

been discussed in previous chapters. These include supplying O. aureus instead of O. 

niloticus, which resulted in a very costly production cycle as the farmer concerned was not 

able to recoup the initial cost of stocking the system124. Incidences of failing to deliver the 

correct equipment were also noted and led to farmers having to repurchase hapa125 nets, with 

the subsequent income loss and interruption in stocking cycles being the immediate impacts. 

Other examples include employees absconding with large sums of cash once sales had been 

completed, not turning up for work or performing poorly and were frequent amongst 

interviewed farmers. One farmer commented on his experiences of employee malpractice: 

It’s called Fitina [someone feeling jealous of you]. It’s a business! Someone can 

come easily and say, destroy that person for me. It’s [aquaculture] not like any 

 
124 See section ‘5.1.3 Seed’ on page 152. 
125 A hapa net is a small enclosure within a pond system which is used to allow female O. niloticus to 
nest and produce offspring. 
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other business because it’s in the open area… I lost 1.2 million fish I just started 

making fish nine month ago. Those people [employees] I sent them away. They 

destroyed the fish, they killed it, they never fed the fish, they dumped the feed 

in the lake (#71, Fish farmer). 

Other examples of poor behaviour are the extensive training supplied nationally by a rogue 

practitioner advocating an intensive method of C. gariepinus production that is in clear violation 

of ‘first principles’ of fish farming126. This particular example has been particularly damaging 

to the levels of trust within the aquaculture industry due to the high academic status of the 

practitioner, the close link with government extension provision, the widely publicised nature 

of the offered service and the high volume of potential new aquaculture entrants visiting the 

site. Gross levels of incompetence and badly advised farmers are also regularly reported and 

a frequently stated occurrence in interviews. This led to many of the poor management 

practices discussed in chapter five. Overall these multiple incidences of rogue practitioners 

and stakeholders within the aquaculture industry behaving in a dishonest fashion have led to 

a breakdown in trust and cooperation between potential industry allies. As one interviewee 

described it:  

No I don’t rely so much on people… what is misleading is relying on people 

(#89, Independent expert and Fish farmer). 

This loss of trust within the industry due to these problems is significant and is one of the 

factors that is having a measurable effect on this industry. It would be simplistic to place 

responsibility for poor knowledge flows and malpractice solely on neoliberal policies as many 

other factors such as social structures, individual abilities and perceptions are also 

contributors, but clearly, they are an important contextual factor that weaken government 

checks and balances that contribute towards the overall successful adoption and 

implementation of aquaculture.  

 
126 See section ‘6.2.4 Knowledge transfer mechanisms’ on page 223. 
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The third effect that neoliberal policies are having are its influence on private organisations 

such as associations. With industry expertise and knowledge being erratic and inconsistent, 

the role of associations or groups becomes even more important. Numerous enterprises 

visited within Uganda have some affiliation to these groups. As they are powerful agents in 

the successful development and implementation of aquaculture, spending some time 

discussing their role is appropriate, especially considering the practical contribution this thesis 

can make. 

Neoliberal policies have impacted the aquaculture industry in multiple ways, including 

influencing the development of associations. Wedig and Wiegratz (2017) examined the effect 

of neoliberal policies on coffee associations in Uganda. They found that despite widespread 

discourse around the positive role of cooperatives in the adoption and fostering of agricultural 

coffee growing livelihoods, neoliberal policies were likely to suppress and inhibit the growth of 

coffee associations across Uganda (Wedig and Wiegratz 2017). This was due to the poor 

terms of trade offered to agricultural cooperatives and economic policies favouring large agri-

business and transnational investors (Wedig and Wiegratz 2017). The challenges and 

pressures facing aquaculture associations and cooperatives in Uganda are different from the 

coffee sector, but as will be discussed in the next section valuable lessons can be learnt from 

this industry. 

7.2 The unseen role of associations in promoting BMPs 

 A definition for associations is needed that is appropriate for this research and the following 

comprehensive definition meets this requirement: 

A formal voluntary membership organization created for the economic benefit 

of farmers (and/or other groups) to provide them with services that support their 

farming activities such as: bargaining with customers; collecting market 

information; accessing inputs, services and credit; providing technical 

assistance; and processing and marketing farm products. Formal membership 
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criteria could include payment of membership fees or a percentage of farmers’ 

production. Informal membership criteria could be based on ethnicity or gender 

(Kassam et al. 2011, p.5). 

This definition accurately portrays the associations and cooperatives that form a part of this 

research. One aspect of farmers’ associations that is not covered by the definition above, is 

the encouraging role that farmers’ associations have on BMP uptake, with this effect becoming 

prominent within a nascent industry (Kshetri and Dholakia 2009). Members of an association 

will mimic behaviours that are perceived to be exemplary or more productive and effective 

(Kshetri and Dholakia 2009). This method of technology transfer and knowledge dissemination 

played a central role in improving the practices of some of the farmers visited as part of this 

research. While the promotion of BMPs was historically the purview of the state, increasingly 

this is being taken up by farmers’ associations (Subasinghe et al. 2009). Farmers’ associations 

are able to improve linkages and coordination between farmers, agricultural research 

agencies and extension services (Kassam et al. 2011, Cadzow and Binns 2016). 

Community associations have been promoted as a development tool in developing countries 

from the early 1990s since the work done by Putnam (1993) on social capital (Titeca and 

Vervisch 2008). In Uganda, farmers’ associations are frequently found amongst those sharing 

a common interest and are credited with high information exchange amongst members 

(Katungi et al. 2006). The role of F2FE within the Ugandan aquaculture industry has also been 

incredibly significant and has commonly taken the form of community associations. This trend 

is increasingly common across aquaculture producing nations and associations are now 

recognised as playing a major role in innovation and knowledge dissemination whilst moving 

towards greater self-regulation (Subasinghe et al. 2009). Despite the increased recognition of 

the benefit that associations can have in industry development, uptake of association 

promotion amongst governments has remained slow (Watkins et al. 2015). This is also true in 

Uganda, where the number of formal and successful associations remains low. 
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One of the key associations studied during this thesis was the Rwampara Fish Farming Co-

Operative Society (N0 2) (Table 4.3)127. This association has proven successful in not only 

encouraging new entrants into the industry, but also provided many of necessary elements 

that aquaculture enterprises need to succeed. This success at the smallholder level is 

translated into income increases and greater food security. As one of the members from 

association N0 2 stated: 

After we harvest, we give the people fish, after giving them fish it helps them 

as a family. It adds food and reduces on spending as they [children] mature, 

because they are having fish to eat. Another problem is we don’t have good 

feeding for our children, so most of the children are a bit stunted, because they 

don’t get good fish as food (#52, Fish farmer). 

Three other associations surveyed (N0 4, N0 5, N0 6) are better understood as groups of 

individuals committed to a fish farm enterprise. They were run in a similar fashion to the 

association mentioned above, but group members were part of a collective managing one 

pond. While the scale that these groups were able to operate at was reduced, the governing 

principles and structures are very similar. These groups do exhibit some of the benefits of 

operating in larger groups, namely the notable priority given to the ‘softer skills’ that ensure 

the success of aquaculture. The benefits of operating an aquaculture enterprise were 

articulated by one member from association N0 5 when she commented on the reasons they 

started aquaculture: 

We took interest after one of these family members told us that we have already 

been engaged in fish farming. And she told us that she was getting some fish 

and we would sell and get money and even some fish to eat at least for our 

children for our income plus for us and even other projects (#114, Fish farmer). 

 
127 See Table 4.3 on page 136. 
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The membership benefits of being in an association or cooperative were voiced by many of 

interviewed respondents and include a wide variety of benefits. These benefits are 

summarised in Table 7.1 and include: market access, training opportunities, social 

connections, relationships with a wider social network, access to local governance structures, 

physical labour, shared harvest, access to capital, social and moral support and record 

keeping. 

These association membership benefits were heavily reliant on the influence of the chairman. 

This powerful position needs to be understood within the local cultural context of Uganda and 

were addressed during discussion around the African ‘big man’ in chapter four128. Associations 

with effective leadership can harness this cultural norm and in many cases be highly 

successful in the long term (N0 4, N0 5, N0 6, N0 7) and encourage rapid (N0 1, N0 2, N0 8) 

adoption of aquaculture (Table 4.3)129. 

A critical difference between associations was the level of political clout present within the 

groups. The more successful organisations had active political connections that increased 

overall productivity. Both N0 1, N0 2 and N0 8 had direct access to the director and staff of the 

Aquaculture Management and Development Department, as well as the local LC5 (district 

level) elected official. At public meetings this resulted in promises of direct government support 

in the form of training, inputs and future assistance.  

 

 

 

 

 

 
128 See section ‘4.4.1 Cultural research considerations’ on page 139. 
129 See Table 4.3 on page 136. 
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Table 7.1 Quotes from association members on the multiple benefits from association membership. 

Association Context Quote  Benefits 

N0 5 

(#114, Fish 
farmer) 

Selling opportunities for 
a local association 

We hope that our local people would buy from us and 
again we have some nearby towns like for example we 
have Rukungiri town, we have our small small towns like 
Buyanja and some others and we could get some small 
boys of ours and they could help us to sell using like 
bicycles, on foot. 

Market access 

N0 8 (#10, 
Fish farmer) 

Answer to a question on 
how the 112 members 
of the association are 
trained 

We try to give them some education to give them some 
basics. And sometimes they come there at the office. 
They also attend workshops. They are just near, there is 
one we normally have agricultural show in Jinja, we 
normally take them there and get some little of training 
and see how things move. 

Training 
opportunities 

(Human 
capital) 

N0 3 (#98, 
Fish farmer) 

Comments on how the 
death of a prominent 
chairman affected an 
association 

Somehow management I think is a problem we used to 
have a very active man in fact he [chairman] is now 
dead but when he retired and left to office, and then we 
couldn’t get proper coordination …He [chairman] could 
easily coordinate and whenever they would be any 
visiting whatever, he could invite us and you know we 
could just feel motivated…He [chairman] would actually 
coordinate us and we enjoy that benefit. 

Social 
connections 

(Bridging 
social capital) 

N0 8 (#10, 
Fish farmer) 

Answer to a question on 
the relationships with 
local fishermen 

Also make some good relationship with the fishermen: 
they know what is taking place there, no disturbing. 

Relationships 
with wider 
social network 

N0 7 (#74, 
Public 
meeting) 

Local meeting welcome 
address demonstrating 
governance access 

Our parish chief, councillors, sub-county chief, councillor 
for district Mr Begu, water engineer in Rukungiri, our 
visitor Tim, water engineer in Nyarushanje, ladies and 
gentlemen from Kimbungu. 

Access to local 
governance 
structures 

N0 6 (#88, 
Fish farmer) 

Answer to how an 
aquaculture pond was 
dug 

used their communal hands [to dig out the ponds]. Physical 
labour 

N0 6 (#87, 
Fish farmer) 

Comments from 
chairman on communal 
pond association 

One of the successes is a good harvest which are 
impressive, enforcement of their constitution, 
cooperation within the group. 

Shared 
harvest 

N0 7 (#73, 
Public 
meeting) 

District councillor 
comments to 
association on loan 
eligibility 

It becomes easy for you in case you want some loan 
from anywhere because of your known organisation. 

Access to 
capital  

N0 5 (#114, 
Fish farmer) 

Chairwoman on 
creation of their 
association 

Sometimes there are personal problems, conjugal 
problems within the family. That for us we thought if we 
are one (that’s why we thought this name of ‘abamwe’ 
which is meaning one even we called it family), meaning 
we should not fear if someone is dead... we go deep into 
your family to see that at least you have some 
happiness and a solution. 

Social and 
moral support 

(Bonding 
social capital) 

N0 4 (#72, 
Fish farmer) 

Discussion on record 
book. 

This is the minutes book, and record of sales, with the 
people and the split with cash sales. 

Record 
keeping 
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Exemplar industry associations can affect and impact systemic change within the wider 

institutional and organisational setting (Kshetri and Dholakia 2009). This eventually leads to a 

process called population level learning, where practitioners adopt the practices of exemplary 

industry practitioners (Kshetri and Dholakia 2009). The national innovation system concept is 

a framework developed over the last three decades that has an increasing focus on the role 

of micro-level interactions (Watkins et al. 2015). This framework argues that ‘industry 

associations will likely play a leading role in bridging institutional knowledge gaps between 

government and industry’ (Watkins et al. 2015, p.1408). It is clear in this instance that 

associations in Uganda play an important bridging role between institutional gaps and industry. 

Despite the supportive nature of associations in developing aquaculture, there appears to be 

little policy recognition of their benefits. There is only one mention of associations in the draft 

national aquaculture policy plan (MAAIF 2017, p.27) and scant reference to their impact across 

agriculture in the NDPII. While lip service is paid to the benefits (Table 7.1) of associations as 

evidenced by comments from officials at public meetings and in private interviews, the reality 

is that policy directives and objectives do not seriously consider the nurturing and fostering of 

associations and farmer groups as a strategic tool. This is due to the current weak aquaculture 

documentation and direction that exists in the legislature department, with extension officers 

having to provide support for the fisheries and aquaculture industry. Regardless of the 

reasons, a re-focus on the role of associations could bring valuable benefits to this industry. 

7.3 Modelling the Ugandan aquaculture industry 

The key quote at the start of this chapter (#39) has highlighted many of the areas that are 

dictating the lived reality of aquaculture practitioners. These patterns and trends are complex 

and mapping their specific interactions is a valuable exercise that permits the livelihood 

strategies at the centre of this thesis to be visualised. Doing this will serve to draw together 

the different elements that are shaping aquaculture livelihoods in Uganda. Before this is done 

there is one last element that has not been covered in detail, that of passive mechanisms such 
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as information sources. An evaluation of these sources will complete the overview of all the 

key stakeholders and actors shaping this industry. 

7.3.1 Information and knowledge sources 

These information sources can be categorised into four key areas, some of which have already 

been described in chapters five and six. As was discussed throughout these chapters, most 

aquaculture practitioners are not able to regularly access printed media or the internet as 

information sources. One respondent was asked if he accessed any sources of information 

such as printed media or internet sources and his response was typical of many in the industry: 

No, not at all (#62, Fish farmer). 

 When respondents were asked what sources of information they used they would rarely 

mention these two important sources. The reason for this is simply due to the high cost of 

accessing this information and the lack of access and awareness of these resources. 

Respondents that did access these resources were typically organisations in the form of 

associations or cooperatives, or larger aquaculture enterprises with technically trained 

employees, who understood the merits of these information sources. Even then, these sources 

were not heavily or frequently consulted. 

Market feedback has been commented on in chapter five, when the role of local and 

international markets was discussed. One of the problems highlighted is the uncertainty many 

producers have when attempting to sell their stock. Respondents are aware of the price that 

individually priced fish can fetch at local markets and then often assume their stock will 

command the same prices. As many of the wild caught fish that sell at local markets are larger 

than 500g, subsistence farmers can struggle to supply fish at these sizes. The other problems 

subsistence farmers have is selling all their considerable stock at local markets before the end 

of the trading day. Larger enterprises will often arrange for middlemen to purchase stock, but 

this price can fluctuate, with much of the profit staying with the middlemen as explained by 

one fish farmer: 
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Because farmers are facing challenges of marketing where they will get a 

middle man will eat most their money, it’s so much on farmers and yet they 

have invested in much so it discourages some famers they end up withdrawing 

(#24, Focus group). 

One larger enterprise makes a significant amount of sales at the farm gate in a rural location, 

but this involves selling smaller O. niloticus of around 200-300 grams. The price for these fish 

is lower than the price for the typically larger O. niloticus found in local markets. As smaller O. 

niloticus are easier and require less time to produce, it would benefit subsistence aquaculture 

practitioners to sell these at local markets. But as the assumption is that larger O. niloticus are 

desirable and due to the higher prices they command, farmers did not pursue this strategy, 

despite it being a proven marketing strategy. The key point is that respondents are unaware 

of market signals and do not proactively engage with potential market conditions. This failure 

to adapt to local market conditions coupled with the lack of record keeping130 is hampering the 

ability of local producers to turn their aquaculture businesses into economically sustainable 

enterprises. 

The last and most significant way in which information is shaping the industry is the role of 

promotional television and radio segments. This is the most frequently cited reason for new 

entrants coming into the industry as one farmer explained. 

I’ve been watching fish farming on television. I've been seeing cage fish 

farming… because it seems to be very productive, I can see people harvesting 

fish like Irish potatoes! and earning a lot of money… So that why I picked the 

interest (#07, Fish farmer). 

Media articles are regularly released promoting aquaculture as a profitable and exciting new 

business venture. The validity and quality of this information was questioned by one successful 

farmer who stated: 

 
130 The common refrain from farmers was: ‘no, I don’t have records’ (#90, Fish farmer). 
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We use internet, radios no (laughs). The problem with the radios in Uganda 

and TVs. People are always providing the information which, the information is 

not applicable. People go there when they don’t know what they are talking 

about. They are not in the field. So finally, that information from radio is not 

taken so serious (#46, Fish farmer). 

President Museveni in particular, is promoting aquaculture as a means to reduce poverty. One 

example of this is a recent post on social media which encouraged farmers at an agricultural 

convention to adopt aquaculture as ‘Fish is a gold mine globally’ (Figure 7.1). One independent 

local expert is personally training President Museveni in aquaculture. As he explained during 

an interview:  

Now for me I brief him [President Museveni], then tomorrow he [President 

Museveni] teaches people around (#89, Independent expert and Fish farmer). 

This is an unorthodox method of aquaculture extension in global western culture and is 

designed to promote and encourage the widespread adoption of aquaculture among 

agricultural communities. With the individual responsible for his training explaining that 

President Museveni is: 

Contributing to the transfer of knowledge, teaching, meets people shows them 

the fish, tells them the procedures, the construction, the feeding and the 

management (#89, Independent expert and Fish farmer). 
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Figure 7.1 Tweet from President Museveni endorsing aquaculture while addressing an agricultural 
convention in 2018. 

The frequent mention of aquaculture as a profitable enterprise often ignores the realities of a 

complex and resource intense livelihood that requires considerable knowledge and expertise 

for economic success. As one farmer explained: 

You can feed a fish for the whole year and it remains with 100 grams, 

knowledge makes fish farming easy and profitable (#19, Focus group). 

In the three-year period that one extension officer was present in his district, he could attest 

to only two or three farmers that had made a profit from fish farming, under 20 fish farmers 

that were actively pursuing fish farming, and a further 140 who were inactive (#02, 

Government). This level of adoption, initial interest and then inactivity is symptomatic of many 

of the farmers interviewed and illustrates clearly the dominant impact that these promotional 

media pieces are having. 
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7.3.2 Relationships, networks and stakeholders 

All the details discussed in chapters five and six and the sections above, outline the key 

stakeholders, processes and relationships present in this industry. These have been put into 

a model which is illustrated diagrammatically in Figure 7.2. This model shows the networks 

and positionality of relationships between different stakeholders within the industry and 

illustrates how practitioners are influenced and directed by structures and processes. The links 

and relationships between different actors can be categorised as strong or weak and be either 

two way or one way. These linkages or flows can be between individuals or groups and 

organisations. There are three key areas that this model highlights that are significant factors 

in the current and future success of this industry. The first is the isolated nature of subsistence 

fish farmers, the second is the weak linkages between practitioners and robust information 

and knowledge sources and the third is the level of connectivity that associations have. 

The relationship model depicted below highlights the isolation and subsequent vulnerability of 

subsistence aquaculture practitioners. This vulnerability is particularly important and will be 

discussed in further detail when the impacts of the ‘perfect storm’ scenario on aquaculture in 

Uganda are discussed in the next chapter. Within the Ugandan aquaculture industry, this 

vulnerability and isolation have led to widespread stagnation of the industry since the 

aquaculture industry was introduced into the country in the 1950s. Farmers that are isolated 

in this way are extremely unlikely to succeed, mostly due to lack of access to physical inputs 

and other essential processes and factors. This model showcasing the relationships within the 

industry reiterates the disproportionate effect that promotional media segments are having on 

this industry.  

The second critical effect this model shows is the poor linkages that exist between 

stakeholders and sources of knowledge and information. Passive sources of knowledge such 

as printed information are rarely accessed by practitioners and remain the purview of those 

involved with education and research. These valuable sources of information could assist the 

industry in the implementation of BMPs and increase overall probability and efficiency.  
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Figure 7.2 Mapping relationships and stakeholders in the Ugandan aquaculture industry. 

Instead, with the messages from promotional media segments focusing on intensive 

commercial production methods, farmers are encouraged to adopt this method of production, 

which is unsuitable and unfeasible for many of the subsistence farmers pioneering 
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aquaculture. The third key point this model clearly shows is the strong connections that 

associations have with many of the stakeholders within the aquaculture industry. The 

collective action of so many farmers makes them highly visible to government officials. 

Government officials can more widely support these groups of farmers and provide the 

technical assistance they so often require. They are also likely to provide assistance in the 

form of physical inputs due to perceived community benefits this can bring. Their visibility 

increases the likelihood that other development agencies and programmes will assist them 

and provide many of the elements that are sorely lacking across this industry. Lastly F2FE 

amongst the group is also increased as members work closely together towards mutual 

objectives and are less likely to perceive each other as rivals. This greatly increases the pool 

of knowledge and expertise in local areas, which will encourage and support other farmers 

adopting this livelihood. This determination to succeed is an important element in any 

aquaculture enterprise and in combination with appropriate aquaculture knowledge can be a 

powerful mix as explained by one farmer: 

Success to fish farming is all about determination. Determination, if you have 

the zeal to do the work, if you have the will to read, if you have the will to pick 

any information, advice from another person, most particularly a person who is 

knowledgeable [about] fish farming (#44, Fish farmer). 

7.4 Sustainable livelihoods as a framework for Ugandan 

aquaculture 

The model above showcasing the relationship networks within the aquaculture industry is also 

useful as a starting point to answer the questions posed by this research. In particular, RQ3: 

‘To what extent is the Sustainable Livelihoods Approach a useful framework for understanding 

the development of the Ugandan aquaculture sector?’. This model frames the context in which 

aquaculture practitioners are operating within Uganda. This next section will go through the 

three sub questions that form a part of RQ3. As was discussed in chapter two, sustainability 
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is complex, and attempting to measure it requires an approach that encapsulates many 

different elements. Aquaculture in Uganda certainly has the potential to contribute towards 

sustainable livelihoods and this was evidenced by several enterprises that were successfully 

practising this occupation. One farmer commented: 

Whenever I get to the market, I save some money for the project, I don’t use 

up the income and I reinvest (#110, Fish farmer). 

But for the majority of practitioners, aquaculture is not contributing towards a sustainable 

livelihood. As one respondent put it when asked what sustainable aquaculture looks like: 

Of course, I can’t tell, because I have not had it. If I had it I would say it would 

look like this, but now I don’t have it (#58, Fish farmer). 

This is the basis for RQ3.1 ‘To what extent is aquaculture contributing to sustainable 

livelihoods?’ which is addressed below. 

Subsistence production has the potential to be successful, but because of the technical skills 

threshold needed and the disregard for other aquaculture processes and factors, farmers 

frequently failed to achieve the momentum necessary to make this livelihood viable. With the 

majority of aquaculture practitioners falling into the subsistence category, the overall 

sustainability of this livelihood is doubtful. There were a few outliers within this, with some 

subsistence farmers able to make aquaculture a key contributor to poverty reduction and food 

security, but many of those entering into this livelihood did so after being persuaded by a 

favourable media campaign, which omitted the risks and watered-down the necessary 

resource threshold.  

The majority of these successful enterprises were operating at a larger scale than a 

subsistence model, where a household is solely responsible for a pond or cage production 

system. These larger enterprises have the necessary resources to successfully manage an 

economically and socially sustainable business. These enterprises have the ability to recruit 

technically trained staff, purchase quality seed and feed and meet the running and harvest 
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costs. Farmers able to meet these requirements are then held up as shining examples of 

aquaculture practitioners and the subject of promotional media articles, continuing the 

unsustainable cycle of spontaneous aquaculture adoption amongst subsistence farmers. 

While government policies such as OWC, are as the name suggests supposed to reduce 

poverty and increase livelihood resilience, they fail to address the pressing need for an 

enabling environment for the aquaculture industry and only contribute to the eventual failure 

of subsistence aquaculture farming as they devolve aquaculture extension from trained 

personnel to untrained military personnel. 

RQ3.2 asks ‘Is the SLA appropriate for understanding the ways that aquaculture is developing 

in Uganda?’. This development model formed at the end of the last century captures many of 

the challenges that rural households face in developing economies, and positions smallholder 

livelihoods within the contextual factors that are shaping their lived reality. The SLA model was 

developed before the true extent of the anthropogenic climatic changes were fully known or 

appreciated. Since this model, the critical discourse around issues of sustainability and the 

food production system has matured and a better understanding of the changeable reality of 

our planet have developed.  

One of the major problems with the existing SLA model is its failure to adequately capture the 

dramatic effect that the pressures of the ‘perfect storm’ scenario are having on livelihoods 

dependent on food producing systems. The refocused SLA model developed for this thesis 

(Figure 2.7) integrates the pressures of the ‘perfect storm’ scenario and highlights the 

increased vulnerability of livelihoods to shocks, trends and seasonality. The changes in 

weather patterns and seasonality mean that economic shocks are becoming more frequent 

as activities based on the natural resource base are less stable and prone to drastic change. 

Aquaculture livelihoods in Uganda are experiencing increased flooding, drought events and 

disruption to predictable rains, leading to increased management problems, typically resulting 

in higher financial costs. The vulnerability of existing livelihoods will continue to make certain 

agricultural activities unfeasible, both in an economic and practical sense. Economic, due to 
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the unaffordable costs needed to succeed, and practical, in that, with a compromised 

seasonality, certain agricultural activities are no longer viable.  

The SLA model also overinflates the feedback between individual livelihoods (the micro) and 

the national (the macro) forces and pressures shaping this industry, a hallmark of a centralised 

system of governance. The lived reality for many subsistence aquaculture practitioners is one 

of direct isolation from local representatives of national government (Figure 7.2). Indirect 

pressures exerted on the isolated individuals come often from decisions made at the national 

and international level, but critically there is no recourse for these indirect pressures to 

influence decision making at this level. This recognition that rights and power issues were not 

sufficiently prominent within SLA was addressed in chapter two (Carney 2002), but this 

research has evidenced the numerous effects of this isolation. Government intervention 

strategies such as OWC are top-down approaches that may be well intentioned but ignore the 

other elements that determine aquaculture livelihood success and neglect feedback 

mechanisms at the village level. 

These two key failures in the SLA model create a situation in which the lived realities of 

households are no longer reasonably represented. This means this model is unable to 

accurately portray the experiences and challenges facing households adopting aquaculture in 

Uganda. While certain contextual events are accurately represented, such as the multiple 

revenue streams and the capabilities and assets that comprise a household, undervaluing the 

increased vulnerability and the ineffectiveness of households to influence the decision making 

that is shaping their realities, demonstrated why this model requires reframing131 to accurately 

represent aquaculture livelihoods in 21st century Uganda. 

7.4.1 Practical solutions and recommendations 

RQ3.3 is an important question as it bridges the gap between theory and praxis, this is a key 

concern for this research which is seeking transformative action (Göpel 2016) and not 

 
131 See ‘8.5 Modelling the ‘perfect storm’ on page 301. 
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pursuing a purely research driven approach (Bergold and Stefan, 2012). This lies at the heart 

of an approach that is pursuing radical incremental transformation strategies that will 

contribute towards a truly sustainable development agenda (Göpel 2016). This RQ ‘What 

practical recommendations for reducing the gap between policy expectations and local 

realities can be made based on this research’ has a number of suggestions that could aid the 

Ugandan aquaculture specifically, but also instigate change in parallel industries concerned 

with meeting the challenges posed by the ‘perfect storm’132.  

There are three key recommendations that this research is able to make that have the potential 

to dramatically increase livelihood resilience, ensure a higher proportion of successful new 

aquaculture entrants and increase the availability of fish in local markets. These 

recommendations concern the context in which the aquaculture livelihood is being adopted 

and implemented, associations and extension provision. While there are other 

recommendations that can be made to improve the aquaculture industry in Uganda, these 

three listed methods are easiest to implement and are potentially the most effective solutions. 

The first recommendation involves recognising the critical importance of the enabling 

environment in which aquaculture operates, in determining the success of aquaculture 

enterprises. Every successful enterprise visited during this research ascribed value to these 

often-intangible processes and factors that include: training, knowledge, market research, 

infrastructure, planning and the importance of appropriate social connections. Even when 

successful enterprises ascribed value to these critical elements, this was often implicitly 

understood and infrequently explicitly verbalised. Within the entire aquaculture industry, the 

majority of stakeholders were unable to articulate the role of critical processes and factors and 

remained overtly focused on the physical inputs of feed and seed. Many of the failures in 

aquaculture enterprises were attributable to a lack of appropriate enforcement of intangible 

 
132 These suggestions will be drawn together in section ‘8.5 Modelling the ‘perfect storm’ on page 301. 



 

283 
 

but critical processes and factors. These failures were covered in greater detail in chapter five 

in which a litany of BMP errors were discussed.  

The second recommendation is related to the role of extension services. There are several 

means by which these BMP errors can and are being addressed. These include knowledge 

diffusion and training through extension officers and through the impacts of effective 

associations. The history and contextual elements surrounding extension provision in Uganda, 

mean that any reforms or changes to existing structures are sensitive and likely to encounter 

significant issues as evidenced by failures in former reforms. Proposed changes to how 

current extension is conducted would be relatively minor but could yield significant 

improvements in the industry. One of the problems that extension officers faced was their 

inability to reach the farmers they were supporting. With a very small allowance for expenses, 

the cost of reaching these farmers in terms of fuel and food was too high for many of the 

extension officers tasked with developing and supporting this industry.  

Despite this, the farmers that were reached by competent and effective extension officers 

performed better than the isolated farmers in Figure 7.2. Once contact had been established, 

support could be continued by regular phone calls and the occasional repeat visit. The formerly 

isolated farmer could also be connected more widely to other stakeholders in the industry, 

which is of benefit to the individual and the wider aquaculture industry. Increasing and 

encouraging extension is therefore beneficial to all concerned. With the cost of visits being 

prohibitive to most extension officers, a small budgetary increase or redistribution of existing 

funds to support this would develop the industry. This would allow extension officers to spend 

their time on supporting new fish farmers and encourage BMPs to flourish raising the overall 

level of knowledge within the industry. Perhaps the most effective way to do this would be to 

encourage extension officers to facilitate farmers meeting together. 
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Focus group discussions in Rukungiri district and in Kampala effectively did just this and 

brought farmers together resulting in the social networks amongst fish farmers solidifying and 

deepening133. 

So when they had a meeting in Rwerere [Focus group] it had very good impact 

on fish farmers. So they put an announcement on radio. They met and we shall 

meet them on 5th the whole district, every fish farmer is coming in the new 

association…Some things are moving but you cannot know. Invisible. There 

are invisible impacts (#114, Government). 

These group discussions were very favourably received by farmers and acted to bolster and 

kindle knowledge exchange and networking among local aquaculture producers, leading in 

some cases to the formation of associations. By hosting training events at central locations 

and perhaps providing funds for poorer farmers to attend, extension officers would be able to 

pass on training to multiple individuals, while also encouraging valuable future collaborative 

work between farmers. This would enable extension officers to reach many farmers at the 

same time, especially given the high farmer to extension officer ratio in districts across 

Uganda. The additional benefit is the networking opportunities these training events could 

provide. 

The last major recommendation to consider is the powerful effect that associations can have 

on the industry. Many of these benefits were outlined above in section 7.2 and in Table 7.1, 

and associations can dramatically improve the commercial success of aquaculture 

practitioners. Figure 7.2 positions associations in the middle of the relationships found in the 

aquaculture industry and emphasises their critical role within the industry. Their key role is 

supplying many of the ‘softer skills’ and elements that this industry is neglecting. Associations 

and loose farmer groups or collectives are not necessarily going to be successful and effective. 

But because of the potential for substantial improvements in those that are successful to some 

 
133 See section ‘4.4.2 Unintended research consequences’ on page 142. 
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degree, a policy course where they are encouraged and supported would be a very effective 

decision. These three areas of policy improvement would be very effective tools to increase 

the success of aquaculture by supporting this industry in the area in which it is most deficient, 

processes and factors other than physical inputs. 

7.5 Conclusion 

The Uganda aquaculture industry is a precarious food production system that is ill-equipped 

and unprepared to meet the challenges of the 21st century and the ‘perfect storm’ scenario. 

Despite this, there are instances within the Ugandan industry where clear solutions are being 

implemented by individuals with an innate appreciation of the problems and challenges facing 

aquaculture, but these changes are fragmented and isolated. This is evidenced in Uganda 

where despite decades of government policy focused at improving aquaculture production, 

practitioners in Uganda remain largely at a subsistence level (Dalsgaard et al. 2012). Rural 

households are adopting aquaculture as a way to diversify their revenue streams and are 

attracted to what is perceived to be a very lucrative activity due to a promotional media 

campaign. 

This campaign reflects the current political environment and policies adopted after a brutal 

and destabilising period of conflict. The current policies being enacted favour a liberalised 

trading environment and have left many critical areas of the aquaculture industry to private 

stakeholders willing to take up these roles. While this thesis does not intentionally espouse 

any particular political ideology, the gaps found within this industry need to be addressed to 

meet the requirements of aquaculture practitioners. With unscrupulous individuals harming 

the development of this industry this is a critical area that needs to be considered. Promoting 

and developing farmers’ associations is one effective method that could deliver advances in 

BMPs, increase knowledge flows and ultimately improve aquaculture livelihoods. This would 

ensure that aquaculture livelihoods in Uganda are truly sustainable and deliver economically, 

socially and environmentally.  
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CHAPTER EIGHT                
DATA DISCUSSION: 

BATTENING DOWN THE 
HATCHES: 

SMALLHOLDERS AT THE 
DEEP END 
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8.0 Introduction 

This chapter draws together the discussion from the last two chapters by focusing on the 

implications this research has for the ‘perfect storm’ scenario as it relates to global food 

production systems. This will position this research firmly within the existing debate around 

food production systems and highlight the pressing need to re-emphasise the role of the 

enabling environment surrounding agricultural livelihoods in achieving production gains 

(Willett et al. 2019, Tomlinson 2013, Beddington 2015). The improvements that can be made 

to the aquaculture industry in Uganda become even more acute when some of the challenges 

that are raised by the ‘perfect storm’ scenario are considered. The last chapter considered the 

impact of aquaculture through the lens of sustainable livelihoods and remained largely at the 

micro-level. This chapter will demonstrate how these problems and concerns presented at the 

micro-level become even more challenging when examined through the lens of the ‘perfect 

storm’ at the macro-level. The solutions and the need to increase yields presented in the 

‘perfect storm’ scenario (Beddington 2015), overstate the ability of livelihoods to meet these 

challenges. In combination with many of the other global reports examining the wider impacts 

of the Anthropocene (Willett et al. 2019, Ngo et al. 2019), a frightening picture of the future 

global food production system is depicted. 

One critical aspect of this scenario is how the existing global food production system will keep 

pace with growing demand. Global food production per capita has increased by around 25% 

during the latter half of the 20th century (Godfray et al. 2010, Pretty et al. 2003). This rapid 

increase in production was necessary to keep pace with human population growth, which grew 

from 2.5 billion in 1950 to six billion by the turn of the century (Hillebrand 2009). With the total 

population projected to reach 9.7 billion by 2050 and the number of those experiencing hunger 

at just over 10% of the current population (FAO et al. 2014) there is an imperative for policy-

makers to prioritise food production increases (Godfray et al. 2010). As discussed in chapter 

two, there are disagreements as to how this increase in food will be met by global food 

production systems. An approach focusing exclusively on agricultural intensification is one 
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advocated strategy (Godfray et al. 2010), but critics argue that this ignores the untenable 

nature of the current food production system (Pretty et al. 2003, Tomlinson 2013). 

Regardless of these disputes about how food production systems will meet the predicted 

shortfall in demand, any increase in agricultural productivity is taking place in an increasingly 

complex setting, where environmental concerns, resource constraints, population growth and 

huge shifts in the cultural and political background necessitate a rethink in how agriculture is 

conducted in the 21st century (Pretty 2002). With very little agricultural land able to be brought 

into food production without catastrophic environmental consequences, this yield increase will 

need to come from existing agricultural land through ‘sustainable intensification’ (Eicher and 

Staatz 1998, Willett et al. 2019). The goal of ‘sustainable intensification’ is to increase 

production sustainably, so as to be able to meet the demands of the future, without causing 

damage to the existing resource base (Röös et al. 2017). Aquaculture as a production method 

has its own unique sustainability challenges, that merit careful consideration, especially when 

considering the drivers influencing the ‘perfect storm’. 

This chapter will focus initially (section 8.1) on the environmental impacts of aquaculture within 

Uganda as these are a key factor contributing towards this industry’s impact on sustainability. 

The second section 8.2 will then focus on the disconnected relationship between aquaculture 

policy and livelihoods in Uganda and evidence how this increases the vulnerability of 

practitioners in this industry (section 8.3). This vulnerability is only increased with the 

pressures coming from the ‘perfect storm’ scenario (section 8.4) and necessitates a 

remodelling of current theoretical models to demonstrate this (section 8.5).  

8.1 Environmental impact of aquaculture in Uganda 

In Uganda there is very little evidence of any concern with the environmental impacts of 

aquaculture production in government policy and among farming communities. This is a key 

component of sustainability and aquaculture in Uganda is having immediate effects on the 

environment, which will contribute towards the longer-term impacts of climate change. These 
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effects were outlined in chapter five134 with the most notable impact being land use change. 

Pond-culture has a notable effect on the environment as this production system is frequently 

built on existing wetlands. Wetlands are a vulnerable habitat and function as key stores of 

GHG (Meng et al. 2016). Globally, tropical wetlands contribute towards at least 80% of the 

natural emissions of methane (CH4) and are important permanent stores of CO2 (Meng et al. 

2016). Their destruction has two principal effects on climate change, the release of stored 

GHGs and the removal of future CO2 sequestration sources (Mitsch 2016). Essentially their 

destruction exacerbates the effects of climate change while also reducing the resilience of the 

planet to its effects. 

Hartter and Ryan (2010) describe conditions in Western Uganda, where pressure from high 

population growth, coupled with resource use intensification has led to much of the wetlands 

being encroached upon. Management of wetlands is governed under Uganda’s National 

Wetlands Policy which has raised awareness of the importance of wetlands, but has been 

unable to regulate the development of sites as aquaculture enterprises (Mafabi 2016). Local 

perceptions and mandates ignore these central government edicts on the permitted use of 

wetlands and leads to one of the most alarming practices observed during the fieldwork, the 

widespread practice of clearing wetland for agricultural use including the construction of 

aquaculture ponds135 (Hartter and Ryan 2010). This dichotomy between national policy and 

local action is a clear example of a failure of a ‘top-down’ approach of governance that does 

not adequately consider the ‘bottom up’ needs of the local communities. 

Another widespread agricultural practice that is affecting land use in Western Uganda is the 

planting of Eucalyptus spp.136. This fast-growing species is frequently observed across the 

Western region and is planted for timber, with offcuts used as cooking fuel. Eucalyptus spp. 

use a lot of water and one of the consequences of planting them on the fringes of wetlands is 

 
134 See section ‘5.1.9 The changing environment’ on page 171 and Figure 5.17. 
135 This destruction of a common good is reminiscent of the ‘tragedy of the commons’ described in 
chapter three during the discussion on overfishing. 
136 Likely to be Eucalyptus grandis as this is suited for the Western region of Uganda (Daily Monitor 
2018). 
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the eventual draining of wetlands. Eucalyptus spp. are vigorous growing trees and can 

outcompete indigenous flora, reducing biodiversity and exacerbating natural habitat 

degradation (Hartter and Southworth 2009). Both practices, the draining of wetland and the 

planting of Eucalyptus spp. drastically affect the survival of wetlands which serve as important 

buffers for local climatic conditions. An important ecosystem service that wetlands along Lake 

Victoria provide is the bio-filtration of lake water. This natural system removes waste and 

improves water quality, which is important considering the lake is the source of drinking water 

to millions of people in the lake basin. Replacing this natural system of water filtration would 

cost the equivalent of 35% of the value of crop production from those wetlands (Simonit and 

Perrings 2011). 

One other important environmental issue to consider is the impact of runoff and leaching on 

surrounding ecosystems. This process is particularly problematic in pond aquaculture, but 

research on nutrient leaching on wetlands around Lake Victoria demonstrated that 

aquaculture has negligible effects on this (Kipkemboi et al. 2007). In rural areas there is 

potential for wastewater from pond systems high in nutrients to contaminate local waterways 

once production cycles are finished. This could have potentially negative environmental 

impacts, but no research in Uganda has been done in this area.  

The standards of living across Uganda are very low, due to the widespread poverty and the 

low levels of income amongst surveyed households (UBOS 2014). With households focused 

on reducing poverty and increasing food security, environmental considerations are a distant 

concern. The overall level of poverty in Uganda means unsurprisingly that CO2 and other 

GHGs emissions are very low. Uganda’s direct contribution to global warming is therefore 

minimised. Climate change is a global phenomenon and its impacts are felt in locations that 

contribute little to its causes. The pressures from the drivers that are shaping the ‘perfect 

storm’ were evident across the aquaculture industry in Uganda. They manifested primarily as 

the impact and effects of climate change and were felt across the agricultural sector in 

Uganda.  
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It is difficult to accurately and definitively attribute changes in climatic conditions around the 

world to the effects of anthropogenic climate change. But changes in weather patterns are 

occurring across Uganda and are felt broadly across agricultural livelihoods. Because of the 

high proportion of households dependent on agriculture, this had a detrimental impact on most 

of Uganda’s human population. These effects were discussed in greater detail in the preceding 

chapter, but their impact is a worrying reality for agriculture production in the country. The 

NDPII recognises that the ‘effects of climate change are local and local solutions are 

necessary while taking into consideration regional and national contexts’ (National Planning 

Authority Uganda 2015, p.61). Despite this recognition the details of how local areas will 

mitigate these effects are unclear and not specifically addressed within government policy.  

This failure to plan or strategise specific responses to the effects of climate change, will have 

a devastating impact on the future of the agriculture industry in Uganda. The environmental 

degradation occurring across Uganda in combination with the effects of climate change and 

the failure to adequately plan for these effects are increasing the vulnerability of Ugandan 

households. Moreover, this demonstrates the disconnected nature of government policy which 

is not accurately reflecting the pressing environmental issues taking place at the local level. 

This disconnect between the macro-level and micro-level is an important contributor towards 

the livelihood vulnerabilities evident in this industry. 

8.2 The disconnect between livelihoods and policy 

The sharp contrasts between poor and good aquaculture practices are key reminders of the 

disconnect between realised farming and desired farming practices. This disconnect is most 

clearly seen when BMPs are considered. Successful aquaculture practices that embody most 

of the industry’s international standards for best management are evident and being practised 

in both pond and cage culture systems in Uganda. Despite this repository of good 

management techniques within the Ugandan industry, the majority of aquaculture practitioners 

are very far from these ideal management techniques. The wide differences in technique are 
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symptomatic of an industry with poor communication and information flows and which is 

unable to connect the local requirements with the nationally supplied solutions.  

This dichotomy of practice and knowledge is evident amongst government officials and the 

unregulated independent aquaculture consultants. As so little attention is given to the 

appropriate dissemination of knowledge within this industry, dishonest and corrupt practices 

are all too common among practitioners. While rogue operators (#08, #09, Fish farmer) remain 

a huge problem in the successful implementation of aquaculture and is recognised by the 

Aquaculture Management and Development Department as a concern, no government 

guidelines or regulation exists:  

There are people who have gone cheated, providing say, a cage at a cost of 

ten million you will need this. This is a farmer who doesn’t know anything. He 

pays the money, the person disappears you can’t follow him up, but when he 

[independent aquaculture consultant] is registered in the office somewhere, we 

can be able to make a follow-up (#17, Government). 

This flaw in policy simultaneously increases the vulnerability of aquaculture practitioners as 

discussed in chapter seven and also highlights the disconnect between national level policy 

and the lived reality of practitioners at the local level. This is an area of regulation that would 

significantly benefit the aquaculture industry but is not being addressed or considered by 

policymakers. 

This disconnect can be understood more clearly by examining the local governance structures 

in Uganda. Uganda was one of the early countries to adopt the wave of decentralisation reform 

that has swept across Asia and Africa (Ishii 2016). Little research has been done on its effects, 

particularly the role of community participation at the local level, a much touted benefit of 

decentralisation (Ishii 2016). The government structure is categorised in five administrative 

levels. These start with the village (LC1), then the parish (LC2), sub-county (LC3), county 

(LC4), and district (LC5) in rural areas. Urban areas have a similar structure, with village (LC1), 
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ward/parish (LC2) municipal division/town/city division (LC3), municipality (LC4), and city 

(LC5). LC1 meetings were designed to facilitate knowledge dissemination and provide 

opportunities for consultation with the population. However, in practice, they have not fulfilled 

this role, with community requests not being granted and lengthy delays in LC1 elections (Ishii 

2016, Francis and James 2003). Tellingly the ‘deliberation phase of participation seems to be 

excluded from the bottom-up process’ (Ishii 2016, p.913) and policy is delivered with a top-

down approach (Awortwi 2010).  

This is creating an environment where legislation and government administration are 

struggling to keep pace. Grass-roots consultation at the LC1 level is not encouraged, fostering 

a disconnect between farmers at the local level and policymakers at the macro institutional 

and national level. With so many of the population relying on agriculture for their livelihoods, 

coupled with the economic reliance on this sector, policy implementation cannot afford to 

significantly disrupt this industry. This breakdown in communication between LC1 level and 

national level policy is clearly evident when considering aquaculture policies and is a failure of 

a top-down approach to governance. 

There are two main government policies that are shaping this industry, which were discussed 

in chapter six: extension and OWC. The biggest disconnect was evidenced through the 

national programme of OWC. While practitioners appreciated the delivery of free physical 

inputs, the delivery method chosen, through untrained personnel, neglected the important role 

of knowledge transfer, an important component of aquaculture livelihood success. The role of 

OWC is closely linked to exertions of ‘soft power’137 that is a part of current Ugandan politics 

and used throughout President Museveni’s rule. This expectation of monetary gain for political 

votes has led to the widespread dissemination of free agricultural inputs, without a clear and 

measured implementation strategy. Significant delays of over a year in the delivery of inputs 

only serve to compound the problems of this programme. This well-intentioned programme is 

 
137 See section ‘6.3.3 Operation Wealth Creation’ on page 241. 
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failing to develop this industry and has diverted considerable government resources that could 

be more effectively utilised. 

OWC does indicate the preferred Ugandan government production method, intensive 

production. This can be surmised from the type of inputs that are being delivered and which 

support this farming method. While sex-reversed O. niloticus and commercially produced 

pelleted feed are inputs necessary for intensive production methods, they are inappropriate 

for extensive pond production. This is because the cost of commercially produced feed and 

the slow growth rates in extensive pond systems mean that profit margins are extremely 

narrow, and beyond the ability of most aquaculture practitioners in Uganda. This production 

method is being promoted by the government as it is perceived to be the most profitable and, 

due to promotional media pieces, there is a desire amongst fish farmers in the country to adopt 

this method of production. Intensive production methods are very likely to be the most 

profitable, but crucially they must be supported with appropriate technical knowledge and the 

continual inputting of expensive resources. This is beyond the reach of the majority of 

aquaculture practitioners and makes this method of production wholly unsuitable and 

unsustainable.  

An extensive model of aquaculture production is one strategy which does allow farmers to see 

transformative, but incremental changes, in their livelihoods (Göpel 2016), as it is a viable and 

achievable production strategy. The logic behind this was explained by #35138, who argues 

that small-scale rural farmers have always produced their own seed and, coupled with the 

relatively high cost of pelletised feed, this means that intensive aquaculture practises are 

unsuitable for the average smallholder in Uganda. Certainly, focusing on an extensive system, 

simplifies production and ensures that key requirements are easier to achieve. It would also 

serve to reduce the disconnect between policy and livelihoods, as it would more accurately 

portray the lived realities of smallholders. 

 
138 See section ‘5.2.2 Attitudes - Risk and opportunity’ on page 180. 
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The original OWC programme reallocated funds intended for NAADS, the extension service 

responsible for advisory provision and the dissemination of physical inputs. The 

ineffectiveness and corruption of NAADS are obviously significant, and one important point 

worth considering is that the technical knowledge, expertise and farmer to extension 

relationships that were present when this programme was run through NAADS, is no longer 

present. While the operating ineffectiveness of NAADS cannot be dismissed, invisible benefits 

such as knowledge transfer were also being delivered alongside the visible physical inputs. 

These invisible benefits are a critical component of aquaculture enterprises and are more 

readily linked to the success or failure of enterprises than the physical inputs of seed and feed. 

Despite this, farmers remain focused on these twin inputs as one farmer stated: 

if they had bought good breed it could have been very successful work (#51, 

Fish farmer). 

The expertise, technical competence, industry connectivity and market access that advisory 

services can provide are now being met solely by extension officers based at the district level 

in Uganda. 

Effective extension officers can heavily influence the success of aquaculture enterprises that 

they assist. Countless examples of these successful interventions were witnessed and 

documented during the data collection section of this thesis. The key point is while extension 

officers139 are generally effective, their ability to significantly affect the industry is predicated 

on reaching and resourcing aquaculture practitioners. As extension officers are scarce and do 

not have the resources necessary to fulfil their primary directives to support farmers, their 

impact is being minimised in an industry in dire need of these services. This again reinforces 

the disconnected nature of government policy that is failing to meet the most pressing needs 

of aquaculture practitioners and is instead focused on promoting a popular, but ultimately 

inappropriate, method of aquaculture, that is not sustainable for most of the targeted 

 
139 Of course, some were more effective than others! 
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recipients. These two government policy strategies, extension and OWC emphasise the 

disjointed nature of relationships between practitioners and national level policy. 

Top-down approaches of governance have been frequently cited and commented on by other 

researchers in Uganda (Ampaire et al. 2015, Hartter and Ryan 2010), and is a hallmark of 

agriculture governance across the region (Isaya et al. 2016, Dawson et al. 2016). This top-

down approach in agriculture has been criticised by key academic authors such as Chambers 

(1983), Freire (1996), Pretty (2002) and Conway (1991) and contributed towards the creation 

of Sustainable Livelihoods theory. The aquaculture industry in Uganda is no exception to this 

governance approach and the manner in which aquaculture policy in Uganda is being 

formulated and instigated demonstrates this. This has led to a disconnect between livelihoods 

practising aquaculture and national policies such as OWC and extension services. This 

disconnect is even more acute when considering the effect that this has on aquaculture 

practitioners, a point discussed in the next section (8.3).  

8.3 Increasing vulnerability among practitioners 

The fragmented nature of the relationships between aquaculture farmers and government 

policies is also increasing the vulnerability of aquaculture practitioners. It is perhaps this facet 

of disjointed policy in combination with the environmental concerns that is most alarming. In a 

‘business as usual’ scenario, the ineffectiveness of the Ugandan aquaculture industry is 

perhaps of little concern to those outside of this industry. Recognising that the Ugandan 

aquaculture industry can represent other systems of food production, denotes the relevance 

of this research. The added recognition that the pressures depicted in the ‘perfect storm’ 

scenario increase the precariousness of other food production systems is cause for concern. 

This concern is partly due to the failure of existing structures and processes to account for and 

reflect the lived reality of practitioners. But increased vulnerability is also related to the ability 

of agricultural households to generate new sources of revenue and income. The ability to 

adapt to change is a key component of resilience and has been widely demonstrated by 
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Ugandan livelihoods through the tri-economy140 of fishing, arable and pastoral farming 

conducted by households for hundreds of years. The pressures of the ‘perfect storm’ scenario 

is jeopardising even this flexible strategy. With severe overexploitation of fish stocks across 

the country, the degradation of agricultural land and climatic changes, household’s 

vulnerability to shocks, trends and seasonality is increasing which is reducing their adaptive 

capacity.  

While this combination of factors creates a worrying situation for agricultural livelihoods across 

Uganda, there is potential to combat these pressures. SSA has failed to match global yield 

increases due to a number of factors and constraints (Mclntyre et al. 2009b). Improving 

agricultural sustainability in SSA has been shown to substantially benefit the rural poor (Pretty 

et al. 2003). An analysis of 208 projects spanning 28.92 million hectares and 52 developing 

countries represented 3% of the arable and permanent crops farmed in these countries (Pretty 

et al. 2003). The analysis carried out intended to document the initiatives and projects showing 

‘best practice’ and illustrate that sustainable practices are able to meet future pressures. 

These projects achieved an average increase in yield of 93% using low-cost, locally available 

and environmentally sensitive practices and technologies (Pretty et al. 2003). This is another 

evidenced example of the importance of the enabling environment in which aquaculture 

operates in achieving increased yields through sustainable agricultural practices. 

Despite the potential for big improvements in yields, this research indicates that the crucial 

factors needed to realise these improvements are lacking in the aquaculture industry. The 

majority of the industry is focusing on increasing production via intensive models requiring 

sex-reversed O. niloticus and commercially produced pelleted feed. While this production is 

able to substantially increase yields, it requires a degree of resource and competence beyond 

the ability of the average Ugandan fish farmer. Mixing this method of production with 

subsistence methods leads to a system with high costs and low yields. In contrast, a carefully 

managed subsistence production method has low costs but consistent, albeit low increases 

 
140 See section ‘3.1.3 Fishing for fish - A brief history of fishing in Uganda’ on page 85. 
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on yields. While this method does not lead to large production yields, it is more easily adapted 

by farmers and a has a lower environmental impact and crucially contributes towards 

incremental transformative change (Göpel 2016). This increases its overall sustainability for 

adopters of this method. Until the aquaculture industry pursues appropriate production 

methodologies suited to individual livelihoods, those that are most vulnerable are at risk of 

adopting a production method that will only increase their vulnerability. 

This increased household vulnerability is not being given enough consideration in key reports 

on the state of the world’s food production futures. The Lancet report (Willett et al. 2019) and 

the ‘perfect storm’ scenario (Godfray et al. 2010) both depict situations in which the future food 

production systems undergo drastic changes to meet demands. With the majority of global 

agriculture taking place on smallholdings, their capacity to meet future challenges while 

keeping up with future demands is of key importance. The increased vulnerability of 

agricultural smallholders in the face of global changes is crucial when considering these future 

demands. The current ability of Ugandan aquaculture practitioners which are predominantly 

the very smallholders under discussion, to meet these demands is therefore critical. The 

existing reality in which most practitioners are operating is cause for concern, and the patterns 

of development within the industry lead to a future where these problems are exacerbated.  

8.4 The influence of the ‘perfect storm’ on the aquaculture 

industry 

The issues raised in the section above highlight the importance of applying some of these 

findings more broadly to the global food production system. The ‘perfect storm’ scenario is a 

very useful mechanism by which the pressures and drivers of the global food production 

system can be examined. RQ4.1 ‘How are the pressures in the perfect storm influencing 

aquaculture development in Uganda?’ is the appropriate question to ask in this instance. It is 

clearly evident that one of the principal drivers of the ‘perfect storm’, climate change, is having 

an impact on aquaculture practitioners in Uganda. The direct impacts of climate change are 
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as yet relatively minor in Uganda, yet the changes that are evident are already having serious 

impacts on aquaculture, leading to increased operating costs in some instances and at worst 

the failure of less robust aquaculture systems. 

The wider effects of climate change in the agriculture industry in Uganda have been the 

destabilisation of all agriculture activities, predominantly through changes in weather patterns. 

This adds to the vulnerability of agricultural households, with the reliability and consistency of 

agricultural crops lessened due to climatic changes. Droughts in Uganda in 2017 are likely 

due to the effects of climate change (Gloria Laker Aciro 2017). This led to crop failure and 

contributed towards local famine conditions, with reported (anecdotal) starvation141 due to 

hunger. This increase in seasonal hunger as a result of the increased pressures on food 

production due to climate change is an indicator of the marginal setting in which many 

Ugandans are living. With so many agricultural households close to the poverty line, the 

pressures of climate change are acting as a driver for households wanting to diversify 

livelihood income streams. 

Another pressure affecting Uganda is the rapid growth in the human population. As agriculture 

is the principal livelihood in this country, the growing population creates large demands on 

existing local food production systems to provide households with income and food. This is 

likely to be a contributor to the widespread changes in land usage observed during the 

fieldwork. The draining of wetlands has already been addressed and is commonplace, 

especially in the Western region of Uganda. Older respondents commented on how former 

virgin land is being brought into agricultural production (#73, Public meeting). This increase in 

agricultural activity throughout Uganda is likely linked to the rapid rise in the human population, 

with just under half the population being under 15 years old (DFID 2017). With the working 

age of the Ugandan human population set to rapidly rise in the next 15 years, this pressure 

for land resources is only likely to increase. 

 
141 Discussed by a district government official in an informal meeting. 
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The last component of the ‘perfect storm’ also affecting aquaculture within Uganda is 

increased resource consumption. The poverty levels within Uganda have decreased alongside 

an improvement in the standards of living. These changes in living standards have improved 

diets and led to a greater demand for animal products such as fish. The pressures of the 

‘perfect storm’ scenario are certainly a driver for the rapid rise in the aquaculture industry. 

These pressures are simultaneously driving the demand for fish and the aquaculture industry 

while also increasing the vulnerability of aquaculture adopters.  

These three ‘perfect storm’ pressures are discreetly influencing the Ugandan aquaculture 

industry. How this pressure is then impacting livelihoods is the focus of RQ4.2 ‘How is this 

pressure influencing the lived reality of aquaculture practitioners?’ Impacts of climate change 

affect the cyclical planning inherent within surveyed households. With individual households 

being dependent on predictable rainfall, increased intensity or duration of rains, leads to 

floods, with fish stock being lost and ponds being damaged. The opposite problem of 

insufficient or irregular rainfall led to farmers losing stocking opportunities due to water levels 

being too low. Cage culture enterprises were less directly affected by these events, although 

it is predicted that stocks of Haplochromines spp., the principal source of fishmeal for the fish 

feed industry will be influenced by climate change. This in turn is likely to raise the prices of 

pelleted feed and affect the economic profitability of cage culture. 

The direct effect of increased consumption and population rises on individual households are 

harder to discern. The broader impacts on the aquaculture industry are clear, but correctly 

ascribing changes in livelihoods to these specific factors is problematic. The widespread 

vulnerability of aquaculture practitioners in this industry was clearly evident among the majority 

of surveyed households. The groundswell of support for aquaculture adoption is being fuelled 

by a misleading media campaign that fails to accurately represent the difficulties and risks in 

this industry. Furthermore, the production method being promoted is beyond the reach of most 

agriculture livelihoods. The factors driving the ‘perfect storm’ are influencing policy decisions 

to increase yields which is the positioned solution to this scenario. Ultimately smallholders are 
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the single largest group of food producers and their ability to meet these future food production 

challenges is key.  

The ability of smallholders to meet these production challenges frames the importance of 

RQ4.3. This asks, ‘What can be learnt from how the macro-level scenario of the ‘perfect storm’ 

is being realised at the micro practitioner level?’ One of the contributions to knowledge that 

this thesis make is it demonstrates that there is a disconnect between the macro-level scenario 

of the ‘perfect storm’ and the micro practitioner level, making the ‘perfect storm’ even more 

threatening. This disconnect is particularly important as it questions the future ability of 

households to meet the challenges of the ‘perfect storm’ scenario. The next section of this 

thesis will condense the salient conclusions from the Ugandan aquaculture industry and 

extrapolate these to the global food production system. 

8.5 Modelling the ‘perfect storm’  

The critique and key findings of this industry are visualised diagrammatically in the novel 

conceptual model developed for this thesis (Figure 8.1). There are four key areas within this 

model that must be emphasised. These are: the fundamental importance of agricultural 

households, their increased vulnerability, the relationship between production intensity and 

sustainability, and the enabling environment determining production. This model brings 

together these four key areas, some of which have previously been raised by other 

researchers into one unique and novel food production model. This model in combination with 

the re-focus on the importance the enabling environment, are the two key contributions to 

knowledge this thesis makes. 
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Figure 8.1 Conceptual model of the relationships between the ‘perfect storm’ and smallholders. 
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This model was devised using research focused on the aquaculture industry in Uganda, but 

can be applied to the global food production system, as the fundamental principles governing 

these systems are broadly applicable. The new conceptual model developed for this research 

places the smallholder household squarely at the foundation of global food production systems 

(Figure 8.1). This underscores the importance of the household as the unit through which the 

challenges posed by the ‘perfect storm’ scenario will be met. The importance of smallholders 

has been raised by numerous researchers and includes key works by Chambers (1983), Freire 

(1996) and Pretty (2002). Indeed, the focus on the neglected livelihoods in the development 

agenda led to much of the thinking around sustainable livelihoods. Despite attempts to ‘leave 

no one behind’ which are at the centre of the MDGs and the SDGs (United Nations 2015b), 

these households are not being given the due consideration they require.  

Discussions on food production challenges often focus on technical challenges and methods 

of increasing production, while neglecting the very actors responsible for these changes. 

Systematic changes to food production systems, which are touted as necessary to meet the 

challenges of the 21st century will need to occur at the smallholder level. A re-focus on the 

ability of smallholders to meet the future demands placed on food production systems is a 

necessary and novel contribution to knowledge that this thesis is making. By placing 

smallholders at the foundation of the food production system it underscores their importance 

and stresses how fundamental they are. 

While the central nature of smallholders is evident in this model, it also serves to highlight their 

increased vulnerability. Existing discussions on sustainable livelihoods recognise many of the 

factors that shape and influence the lived realities of households. But crucially they fail to fully 

capture the increased vulnerability of these households due to the pressures on food 

production systems. This increased vulnerability is alarming when considering the importance 

of the 500 million smallholders who are instrumental in meeting the agricultural necessities of 

the world’s population. 
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The fragility and vulnerability of households is creating a situation where there is potential for 

the food production system to be seriously undermined. Production problems across multiple 

agricultural enterprises could lead to a cascade of failures in food production systems. Spikes 

in global food prices caused riots and public unrest in 33 developing countries in 2008 and 

again in 2011 (FAO 2008b, Sneyd et al. 2013). These large-scale and destructive events are 

likely to become more frequent if vulnerabilities in the food production system are not 

addressed, a key point raised by Beddington (2010). Any failures in production only serve to 

exacerbate the vulnerability of smallholder’s households and increases the fragility of the food 

production system. Increasing yields is one mechanism by which this vulnerability can be 

addressed and also improves livelihood resilience. 

A key consideration demonstrated by this model, is that as production intensifies, the impact 

on sustainability increases. Any increases in production intensity leads to corresponding 

increases in environmental, social and economic impacts. This impact can be either negative 

or positive and depends on a range of factors which are unique to each production situation. 

This reflects the complexity and difficulty in measuring and defining sustainability  

Clearly this model is a useful lens through which smallholders throughout the global food 

production system can be viewed. This model was initially devised to understand the Ugandan 

aquaculture industry and the remainder of this section will demonstrate how this model is 

applicable to this industry. Increasing yields and improving productivity could benefit many 

Ugandan households who are below or just above the poverty line.  

But increasing production intensity in pond production systems, leads to heavier nutrient 

loading in the water, with runoff and leaching events having the potential to pollute local 

waterways and surrounding environments. Increasing the production intensity of cage 

systems which are heavily reliant on fish feed, increases the use of fishmeal and is widely 

criticised as unsustainable. Conversely production intensification in pond and cage systems 

will increase the economic benefits to owners and the supply of available fish on the market. 
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This increase in available fish, could reduce fishing pressure on Lake Victoria and improve 

household access to fish and improve food security and reduce poverty.  

Increases in production intensity ensure that households are more economically and socially 

sustainable, but negatively impact on environmental sustainability. Considering all aspects of 

sustainability is necessary when attempting to balance the impacts of increases in production. 

A key factor in determining whether these are negative or positive impacts are the policy 

decisions governing physical inputs and other less visible enabling processes and factors.  

Physical inputs are a key part of the success of agricultural systems and in Uganda these 

could certainly be improved. But it is the disproportionately dominant focus on physical inputs 

in the Ugandan aquaculture industry (Figure 8.1) that has neglected the role of the enabling 

environment. This has crippled producers’ ability to create monetary value through potential 

higher yields and undermined the governmental goal to produce in the region of 300,000 

tonnes of fish annually (Hyuha et al. 2011, Kasozi et al. 2014). This industry focus on physical 

inputs could perhaps be due to commercial reasons and the influence of the neoliberal political 

agenda. Regardless of the motivations behind this singular focus, the problems this causes 

the industry are evidenced throughout this thesis. A re-focus on the importance of less tangible 

processes and factors that determine success or failure of aquaculture production would 

benefit the entire industry and could lead to substantial improvements in yields and operating 

efficiencies. 

8.6 Conclusion 

This research argues that the lived reality of food producers, especially in developing 

countries, does not properly ascribe value to the processes fundamental to establishing new 

and better food production practices. This has been modelled by the way in which inputs are 

depicted entering into the food production system (Figure 8.1). The majority of surveyed 

aquaculture practitioners encountering major production challenges and problems, needed 

other processes and factors to reverse poor BMPs, adequately plan and market their products 
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or simply to access the correct industry stakeholder. As yields in SSA demonstrably fall behind 

other regions, small incremental changes can lead to large improvements in overall yields. 

This thesis argues that these small changes are not due to seed or feed quality, despite this 

perception being rife within the industry. This model highlights the importance and influence 

of physical inputs and the enabling environment, which are a critical component of the modern 

food production system. 

While this research highlights the precarious nature of the Ugandan aquaculture industry, the 

fragility of the global food production system is also evident. Global systems of food production 

have relied on bringing virgin land into production or focused on technological solutions and 

innovations to drive yield increases. Too frequently the wider benefits of increasing productivity 

through a sustainable framework, which ascribes correct value to the processes and factors 

necessary for production, are ignored.  

The reasons for this are complex and numerous but this thesis argues that there is a dichotomy 

between policy and practice and that there has been an excessive focus on macro-level 

threats to food sustainability at the expense of knowing, understanding and tackling equally 

problematic local micro-level challenges. As a result, many development interventions are 

characterised by equal measures of opportunity and failure. Socio-economic progress has 

been hindered by a poor recognition of the ‘softer’ assets such as knowledge and skills transfer 

and the important role that associations can play. The new model of production developed for 

this thesis seeks to reposition households within conceptualisations of food production 

systems while reflecting the significant and growing threats they are facing due to the 

pressures of the ‘perfect storm’ scenario. 

The ability of the modern food production system to meet the pressure of ‘perfect storm’ 

scenario are in doubt. Not only are there concerns surrounding the sustainability of 

commercially intensive agricultural systems, but the mechanisms signalling the problems 

experienced at the local level are not being adequately heard at the national and transnational 

levels. The largest potential increases in global yields come from the SSA region. The ability 
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of food producing livelihoods on this continent to meet this potential is being severely 

compromised. Without the needed increase in food production, severe social unrest, food 

insecurity and poverty increases are likely to occur. The absolute imperative for action to 

address the critical issues highlighted here with the global food production systems cannot be 

more pressing  
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CHAPTER NINE     
CONCLUSION:         

REBUILDING AFTER THE 
STORM   
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9.0 Introduction 

As a result of the combined impacts of the pressures of the ‘perfect storm’ scenario, production 

yields need to increase to meet the demands of the future human population. Increasing fish 

production through aquaculture has the potential to make a significant contribution to this 

objective. This thesis has examined the role of aquaculture in a developing context (Uganda) 

considering the ‘perfect storm’ of factors that are increasingly hampering the ability of food 

producers to meet future demands. The suitability of Uganda as a suitable location to 

undertake this research is due to the rapid growth of the aquaculture industry, the low 

agricultural yields found across the agriculture industry and the prevalence of smallholders. 

The findings from this research can be applied to other smallholders around the globe as 

shared commonalities mean these results are broadly generalisable. Food production 

challenges are central to the sustainability paradigm. And a focus on the wider collective 

impacts of food production systems ignores the centrality and individuality of the estimated 

500 million smallholders around the world (FAO 2017) and critically ignores their increased 

vulnerability due to the pressures of the ‘perfect storm’ scenario.  

Smallholders are critical members of the food production system for a number of reasons. 

Smallholders contribute an estimated 80% of the world’s food production in SSA and Asia 

(FAO 2017), and yet African farmers obtain the smallest yields per capita of any region (AERC 

2015). GDP growth originating from smallholder agriculture is four times more effective in 

reducing poverty than other areas of industry (AERC 2015). Focused efforts to improve 

smallholder production, would reduce poverty, significantly increase yields and have a net 

positive impact on developing nations within SSA and Asia. 

This chapter, will in section 9.2, outline the structure of this thesis and provide a framework to 

explore the RQs that were set out at the beginning of this thesis. The RQs will discuss the key 

theoretical findings of this research in section 9.3, and the practical recommendations that can 

be made to improve the aquaculture industry in Uganda and are applicable to other food 
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production systems beyond Uganda in section 9.4. The next section 9.5, then explores some 

of the limitations of this study with the final section 9.6 outlining areas of future research.  

9.1 Recapping the thesis 

Chapter one outlined the need to revisit current farming practices due to the unprecedented 

level of change the food production industry is experiencing. While previous predictions of 

food production challenges have many of the hallmarks of the ‘perfect storm’, the unique 

features of this scenario give it an added urgency that was lacking in prior Malthusian models. 

These unique features are the unprecedented level of population growth, the lack of readily 

available new land that can be brought into agricultural production and accelerated 

anthropogenic climate change.  

This chapter discussed the emergence of sustainability as a key concept that has evolved 

over the last 40 years in development discussions. This concept is applied to agricultural 

livelihoods and this thesis sets the effects of the ‘perfect storm’ scenario within the lived 

realities of the people that are most affected by changes in the food production system. 

Aquaculture’s key contribution to food security is set out as is the relevance of conducting this 

research within Uganda. Chapter one introduced the theories critical to this thesis and 

culminates in a brief overview of the RQs posed by this thesis.  

Chapter two examined Beddington's (2009) conceptualisation of a 'perfect storm' which 

threatens future food production and simultaneously underscores the need to rapidly increase 

global food production by 38% (Beddington 2015). The urgency of this situation is becoming 

clearer, as our understanding of the effects of anthropogenic climate change increase. The 

‘perfect storm’ as conceptualised by Beddington (2009) identifies four key trends within the 

food production industry that will heavily influence future food security. These are: the need to 

adopt new science and technology, resource constraints that will limit food production 

systems, production yields and anthropogenic climate change.  
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The foundational concept of sustainability was critiqued by firstly examining its origins as an 

attempt to reduce poverty through economic development while combining the apparently 

conflicting ideals of environmental protection. This is an especially important conceptual 

linkage to make as the largest potential yield gains needed to resolve the challenge of the 

‘perfect storm’ scenario occur in those regions of the world where levels of extreme poverty 

are at their highest, such as SSA.  

The concept of sustainability can also be applied to livelihoods and led to the emergence of 

the key theory of sustainable livelihoods. Models such as the SLA were developed to 

conceptualise the ideas behind sustainable livelihoods and capture the complex environments 

in which rural livelihoods operate (DFID 1999). Criticisms of this model include its inability to 

adequately capture the lived reality of smallholders, that are operating in an increasingly 

complex environment. A key contribution this thesis makes is a remodelling of the sustainable 

livelihoods theory and re-centering of smallholders as the foundation of food production 

systems. This is particularly important when considering the 500 million smallholders 

responsible for an estimated 80% of the world’s food production in SSA and Asia (FAO 2017). 

These smallholdings are at the centre of any potential gains that the world’s food production 

systems may be able to achieve and so it is critical that these livelihoods are given the primacy 

they require.  

Chapter three contextualised these food production challenges within capture fisheries and 

aquaculture. It did this by firstly examining the current state of capture fisheries and 

recognising that future yield improvements will not come from global fish stocks as roughly a 

third of stocks are fished beyond MSY (FAO 2018a). This trend of mismanaged fish stocks is 

also evident within the SSA and Ugandan capture industries (FAO 2018a). Perversely the 

overfishing of stocks around the world (and in Uganda) has increased the viability of 

aquaculture as the demand (and price) of fish increases. Fishing continues to be a 

fundamental livelihood in Uganda and reductions in catches due to overfishing are cause for 
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concern to the predominantly agricultural based rural economy and the households that 

depend on the income derived from fisheries (Bagumire et al. 2009). 

Increases in per capita fish consumption, a healthy source of animal protein and a key 

component of a healthy global diet (Willett et al. 2019), have and will need to be met by the 

burgeoning aquaculture industry. This industry can also have be an important component in 

reducing poverty and alleviating food insecurity (Béné et al. 2016). With Uganda experiencing 

high levels of poverty and food insecurity this livelihood could contribute towards the country’s 

SDGs and development objectives.  

The initial rapid expansion of the aquaculture industry in Uganda since the turn of the century 

has slowed appreciably due to a number of important factors outlined in this chapter. With 

supply of fish from fisheries unable to increase and 75% of Ugandans considering it a 

traditional part of their diet the market demand for fish in the country is likely to continue 

(Jagger and Pender 2001). Increases in aquaculture production are almost exclusively 

focused on the physical inputs of feed and seed. Uganda does have some feed and seed 

production infrastructure, due in part to the international trade in L. niloticus (Dalsgaard et al. 

2012). This has positioned Uganda as a key regional player in the aquaculture industry, and 

Uganda is well equipped to pursue aquaculture expansion (Dalsgaard et al. 2012). While the 

continued expansion of the aquaculture industry in Uganda seems assured, climate change 

introduces an element of uncertainty. In particular it may well have negative impacts on aquatic 

lacustrine environments, and with an estimated 30 million people in Uganda being dependent 

on fisheries this is a cause for concern (Hyuha et al. 2011). 

Chapter four set out the methodological considerations that were taken to collect the data 

necessary to achieve the aim of this thesis. This chapter assessed past research on the ‘softer 

sides’ of aquaculture development to: (i). evaluate current research on this topic and (ii). 

discover the most appropriate research tools to capture the necessary data. The 

epistemological and ontological stance of this research was also discussed, and a critical 

realist stance was chosen as this is most able to address the underlining human behaviour 
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that is shaping human actions and influencing the aquaculture industry in Uganda. This 

chapter was able to draw together the theoretical discussions from chapter two with the 

contextual factors in chapter three. It also describes some of the unintended consequences of 

this research including the cultural features that shaped the way in which aquaculture is 

developing in Uganda. The results of this data collection process are then described in the 

following chapter.  

Chapter five broke down the data into the wider national level patterns and the trends 

experienced at the local lived level. The national level patterns are classed as either physical 

inputs or other processes and factors and provides a framework to examine their respective 

differences. The physical inputs are categorised as seed and feed, and in keeping with the 

main body of aquaculture research literature (chapter three), there is an almost exclusive focus 

on these inputs. There are concerns within Uganda surrounding the reliability and quality of 

feed and seed, with farmers frequently citing poor quality feed and seed as reasons for poor 

yields. Of note is the important but neglected role that the enabling environment has in this 

industry, with the subsequent implications discussed in chapter six.  

The aquaculture enabling environment outlined at the national level in this chapter are as 

follows: the workforce, the government, the role of the market, farmers’ awareness of climate 

change, land use change and the motivating force behind the adoption of aquaculture at a 

national level.  

At the local or individual level, the lack of recognition given to the processes and factors that 

shape the enabling environment in which aquaculture is practiced becomes even clearer. This 

distinction between physical inputs and other processes and factors is clearly evidenced when 

the lived realities of the aquaculture practitioners are considered in the latter half of this 

chapter. Points of worthwhile discussion are centred around the typical livelihoods 

encountered, motivations to practice, access to capital and resources, social connections, and 

knowledge transfer and information gaps within the industry. This produced a robust 

framework through which the contextual factors influencing the Ugandan aquaculture industry 
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are interpreted and understood. This then enables the objective of this thesis to be met: to 

assess the contribution of aquaculture to sustainable livelihoods in Uganda and to develop a 

case study through which the future pressures on the global food production system can be 

understood and alleviated. 

Chapter six used this framework to answer RQ1 and RQ2 of this thesis and provided a 

systematic review of the aquaculture industry in Uganda. This systematic review of the 

aquaculture industry in Uganda provided valuable and novel insights into a previously 

unresearched area. Prior studies have given general overviews of the industry (Kasozi et al. 

2017, 2014, FAO 2013, Dalsgaard et al. 2012, Hyuha et al. 2011, Isyagi et al. 2009), focused 

on specific aspects of this industry (Isyagi, N.A. et al. 2007, Kwikiriza et al. 2018, Timmers 

2012, Bagumire et al. 2009, Rutaisire J. 2007, Matthew et al. 2016, Kipkemboi et al. 2007), 

given regional summaries (Hecht 2007, Rutaisire et al. 2010, Jagger and Pender 2001, Satia 

2015) or focused exclusively on the fisheries industries. By providing a deep and 

comprehensive overview of the industry, meaningful insights into the lived realities of 

smallholder producers and the effect of the ‘perfect storm’ scenario on agricultural livelihoods 

can be achieved. 

This chapter categorised the industry according to urban and rural settings, the method of 

production and according to geographical location. It then used these distinctions to highlight 

the important difference between physical inputs and other agricultural processes and factors. 

This is particularly important when considering the role that government has in this industry. 

The government is almost exclusively focused on the delivery of physical inputs, with these 

programmes demonstrably unsuccessful due to their neglect of other processes and factors. 

This demonstrates the over-emphasis this industry has placed on the physical inputs of feed 

and seed and the pivotal effect that a re-focus on other enabling environment processes and 

factors could have. This not only justifies the initial approach taken by this research which 

recognised this lack of knowledge within the academic literature, but due to the exhaustive 

nature of the data collection process also allowed for valuable insights into agricultural 
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development to emerge. This then allows important, insightful and new critiques to be made 

of the current food production system in relation to the ‘perfect storm’ and sustainable 

livelihoods.  

These themes were further expanded in chapter seven and answers RQ3 to unpick the 

influence these patterns and distinctions have on sustainable livelihoods in Uganda. 

Aquaculture livelihoods success in Uganda is determined by three critical factors: 

diversification strategies, the effect of politics on the aquaculture industry and the way in which 

knowledge is disseminated throughout the industry. Adoption of aquaculture by the majority 

of practitioners in Uganda is heavily influenced by the desire to secure additional income in 

response to high levels of poverty and unemployment. This income diversification is typical of 

poorer households and is a coping strategy to cope with shocks, trends and seasonality and 

a hallmark of sustainable livelihoods theory (Lisocka-Jaegermann 2015).  

The second factor determining the success of aquaculture livelihoods is the neoliberal agenda 

in which livelihoods in Uganda operate (Wedig and Wiegratz 2017). Neoliberal policies have 

not provided a nurturing environment for aquaculture to develop. The third critical factor in 

determining the success of new aquaculture entrants is the depth of knowledge and 

information across the industry. While pockets of BMPs can be found within this industry, they 

are not well distributed, and the majority of practitioners remain unaware of how or where to 

access this expertise. A mapping exercise (Figure 7.2) in combination with the three 

background factors described above, leads to the conclusion that aquaculture is not 

contributing positively towards sustainable livelihoods in Uganda. 

This chapter then moved beyond theory into praxis to suggest three effective and practical 

strategies for increasing the viability and effectiveness of the aquaculture industry. The first 

was to properly ascribe value to the enabling environment in which aquaculture is practiced. 

The remaining two suggestions were to encourage BMPs through the promotion of 

associations and extension services. Associations or community groups were a proven 

practical method that overcome many of the challenges this industry is experiencing. 
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Extension services in Uganda can be highly effective when properly supported and a shift in 

government focus away from the delivery of free physical inputs towards the provision of 

advisory services, would encourage the adoption of BMPs across the industry. Developing 

these three solutions would dramatically increase livelihood resilience, ensure a higher 

proportion of successful new aquaculture entrants and increase the availability of fish in local 

markets. In turn this would alleviate poverty and increase food security within Uganda. 

The penultimate chapter in this thesis, chapter eight, considered the role of aquaculture as a 

potential food producing system that could alleviate some of the pressures of the ‘perfect 

storm’ scenario. This chapter does this by firstly examining the sustainability of the aquaculture 

livelihood in Uganda. There is a distinct lack of consideration given to the environmental 

impact of aquaculture development in Uganda. The negative environmental impacts of 

aquaculture development in Uganda primarily results from the widespread destruction of 

wetlands through land change use. This is despite government policy protecting wetlands and 

prohibiting their development (Mafabi 2016). This is a prime example of a top-down 

governance approach that leads to a disconnect between national level policies and the local 

micro-level and which is challenging the ability of this industry to grow at a grassroots level.  

This disconnect was most evident when discussing BMPs adoption in this industry in chapter 

seven. There is sufficient and adequate expertise and knowledge at the national level, but this 

remains inaccessible to the majority of aquaculture practitioners. Policy is instead focused on 

physical input delivery through the programme of OWC, and extension officers are not given 

the support or resources they need to be truly effective. This policy disconnect is increasing 

the vulnerability of new and existing aquaculture enterprises at the local level, which are 

unable to adapt to shocks, trends and seasonality, a key component of sustainable livelihoods 

theory.  

This vulnerability is further exacerbated when considering the effect of the ‘perfect storm’ 

scenario on Ugandan agricultural livelihoods. Climate change is altering management 

strategies for aquaculture practitioners to resolve issues with altered rainfall and changes in 
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weather patterns. The growing human population in Uganda is increasing demand on national 

food production systems and increasing agricultural activity on former virgin land. These 

pressures of the ‘perfect storm’ scenario are increasing the vulnerability of livelihoods to 

shocks, trends and seasonality and requires an update to current theoretical frameworks 

governing livelihoods in the 21st century. A remodelling of food production systems (Figure 

8.1) is one of this thesis’s key contribution to knowledge and utilises the Ugandan aquaculture 

industry as a case study that is applicable to other smallholders around the world. 

9.2 Revisiting the aims and objectives – RQs142 

This research uses the chapter outline above to address the four RQs in this thesis. RQ1 and 

RQ2 are empirical questions that function as a systematic review of the aquaculture industry 

in Uganda. These questions shed light on a deeply dysfunctional industry that is struggling 

between two production systems at two ends of an ideological and methodological spectrum. 

The traditional model of aquaculture in Uganda is low intensity pond farming, which requires 

mixed sex stocking of O. niloticus and C. gariepinus with pond fertilisation and additional 

 
142 These are repeated here for the benefit of the reader. 
 RQ1. To what extent is aquaculture being successfully developed in Western and Central 
Uganda? 
1.1  What are the patterns of aquacultural development in the two regions? 
1.2  What are the challenges faced by potential aquaculturists? 
1.3  To what extent is the enabling environment proving effective in supporting smallholder 
aquaculture practitioners in Western and Central Uganda? 
RQ2. What is the policy framework within which aquaculture development is being promoted? 
2.1  What are key policies promoting aquaculture? 
2.2  What are the mechanisms in place to support aquaculture development? 
2.3  How do national level policies connect with people at the local level?  
RQ3. To what extent is the Sustainable Livelihoods Approach a useful framework for 
understanding the development of the Ugandan aquaculture sector?  
3.1  To what extent is aquaculture contributing to sustainable livelihoods? 
3.2  What practical recommendations for reducing the gap between policy expectations and local 
realities can be made based on this research? 
3.3  Is the Sustainable Livelihoods Approach appropriate for understanding the ways that 
aquaculture is developing in Uganda? 
RQ4. How does a study of aquaculture in Uganda reflect upon and advance the concept of the 
‘perfect storm’?  
4.1  How are the pressures in the ‘perfect storm’ influencing aquaculture development in 
Uganda? 
4.2  How is this pressure influencing the lived reality of aquaculture practitioners? 
4.3  What can be learnt from how the macro-level scenario of the ‘perfect storm’ is being realised 
at the micro practitioner level? 
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feeding in the form of grown green produce. The newest production method is intensive cage 

production which requires a higher level of technical competency and expensive inputs in the 

form of pelted feed. RQ3 and RQ4 are focused on the theory through which these food 

production systems are understood and moves this research beyond Ugandan aquaculture. 

The next section will discuss these four RQs in more detail.  

Discussion of RQ1 indicates a high rate of aquaculture enterprise attrition as stakeholders 

within this industry do not assign enough recognition to the importance of less visible other 

enabling environment processes and factors and neglect their considerable capacity to 

determine success or failure. While the aquaculture industry in Uganda has seen large 

increases in production volume, the failure of stakeholders and policy makers to address 

underlining issues has slowed this rapid growth. Development of the aquaculture industry in 

Western and Central Uganda is successful in limited situations, with most practitioners not 

able to achieve commercial success due to poor management, insufficient infrastructure and 

the mixing of two opposing production methodologies. Of particular concern is the way in 

which subsistence farmers are being encouraged to adopt a commercially intensive method 

of pond production that is not a long-term viable method of production due to their inability to 

meet the required future levels of resource and competency.  

RQ2 demonstrates that a weak and ill-advised policy framework is hampering the ability of 

this industry to expand. In particular the national programme of OWC is a likely attempt to 

appease the electorate with a measure of monetary gain through the delivery of free physical 

inputs in the form of feed and seed. This scheme does encourage farmers to adopt 

aquaculture, but an approach that combines the delivery of these inputs alongside other critical 

processes and factors would be a far more effective strategy to develop this industry. Other 

effective strategies to support this industry would be developing the role of extension officers 

and providing an enabling environment for associations and community groups.  

The political system within Uganda is supposed to provide feedback mechanisms between 

the local (LC1) level of governance and the national level (LC5) of policy formation. These 
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feedback mechanisms are clearly not working for aquaculture practitioners in the country, with 

farmers being unaware of agricultural support, the rules and regulations governing this 

industry and their recourse to public assistance. Equally government extension officers have 

incomplete and inaccurate records and cannot determine the number, quality and 

effectiveness of existing aquaculture enterprises within their remit. These insights into the 

policy situation in Uganda, indicate it is ill-suited to support the development of this industry. 

RQ3 concentrated on how the theory of sustainable livelihoods is realised within the Ugandan 

aquaculture industry. Aquaculture is clearly able to contribute towards household income and 

food security and ensure that practitioners are better able to cope with shocks, trends and 

seasonality but critically only if farmers can (competently) practice aquaculture. The reality for 

most practitioners is they lack the necessary level of expertise and support networks to ensure 

aquaculture is a viable livelihood option. Sustainable livelihoods theory is able to accurately 

capture many of the complexities that smallholders navigate but needs to be updated to fully 

capture the pressures of the ‘perfect storm’ scenario.  

SLA in particular is a partially useful tool in evaluating and understanding livelihoods, but its 

inability to capture the dramatic effect that the pressures of the ‘perfect storm’ scenario is 

exerting on smallholders highlights its flaws. Another key failure of the SLA demonstrated in 

the Uganda aquaculture industry, is the disconnected relationship between individual 

livelihoods and national forces and pressures and the neglected role it assigns to the enabling 

environment necessary to successfully adopt and implement this livelihood. These three 

issues with the SLA, require an update to this theory, which will ensure its continued relevance 

as an analytical framework and model for the 21st century food production system. 

There are also practical recommendations that have the potential to dramatically influence the 

development of the aquaculture industry in Uganda and the livelihoods practising this activity. 

The Ugandan aquaculture industry does also have many distinct characteristics that are 

applicable to other food producing systems. These practical recommendations are discussed 

in greater details in the next section of this chapter but include: increasing the recognition of 
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the enabling environment in which aquaculture is practiced, associations and extension 

provision. 

RQ4 used the Ugandan aquaculture industry as a case study to examine the ability of 

smallholder practitioners to meet the pressures of the ‘perfect storm’ scenario. It is evident 

that aquaculture practitioners are changing management practices to account for climate 

change impacts. This coupled with the pressures on national food production systems due to 

rapid human population growth and increased resource consumption is increasing the need 

for commercially viable aquaculture enterprises. These challenges generated by the ‘perfect 

storm’ scenario in combination with the other industry problems are substantially increasing 

the vulnerability of aquaculture practitioners in the country.  

The problems evident at the ground level highlight the disconnect between the macro-level 

scenario of the ‘perfect storm’ and the micro practitioner level, which makes the ‘perfect storm’ 

even more ominous. As evidenced through the discussion around RQ3 the lived reality of 

practitioners is not reflected in discussions and policy directives at the national and global 

level. The ‘perfect storm’ scenario highlights the issues that food production systems will face 

in the near future and posits that producers will need to substantially increase production to 

meet demand. This thesis uses a novel conceptual model to demonstrate the isolation and 

subsequent vulnerability of smallholders. This RQ distils these discussions within the thesis 

into two key findings: the importance of recognising and increasing visibility of the enabling 

environment in which agricultural livelihoods are practised and the increased vulnerability of 

smallholders in the global food production system. 

The ‘perfect storm’ scenario does not consider whether smallholders in developing countries 

will be able to face these production challenges. By failing to accurately position food 

producers within the environment in which they operate the ‘perfect storm’ does not capture 

the lived reality of the 500 million smallholders around the world (FAO 2017). This is 

concerning as it brings into question whether the food production system will be able to adapt 

to future pressures and meet the demand for yield increases. With macro-level summaries of 
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food production systems disconnected from the lived micro-level reality of smallholders in 

developing contexts (as evidenced by the Ugandan aquaculture case study) the concept of 

the ‘perfect storm’ is even more threatening than realised.  

9.3 Contribution to knowledge– Policy and practice 

The overarching aim of this thesis was to: assess the contribution of aquaculture to sustainable 

livelihoods in Uganda and as a mechanism through which the future pressures on the global 

food production system can be understood and alleviated. This thesis has four key points to 

make and which are addressed through the four research questions discussed in the section 

above (Figure 9.1). 

   

Figure 9.1 Thesis contributions and linkage to research questions. 

This section will now discuss the two key contributions to knowledge this thesis makes: the 

importance of recognising the key role of the agricultural enabling environment and the novel 

conceptual model that more accurately reflects the lived realities of smallholders. These 

contributions are relevant and generalisable to the wider food production systems found in 

other agricultural settings around the world and are a critical component in meeting the 

challenges posed by the ‘perfect storm’ scenario. 
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1. The importance of ascribing value to agriculture’s enabling environment 

The recent resurgence of aquaculture development in Uganda has often focused on tangible 

technical solutions and innovations and neglected the important role of other often intangible 

processes and factors. Reviews and discussion of the African aquaculture industry has almost 

exclusively focused on the physical inputs of feed and seed with scant recognition of the role 

of ‘softer’ and often intangible, skills, processes and factors (Bondad-Reantaso and 

Subasinghe 2013). This overreliance and focus on the physical inputs of feed and seed, has 

been clearly identified and amply evidenced by this thesis and is problematic for generating 

increases in production, the tacit question posed by the ‘perfect storm’ scenario.  

The failure and success of the aquaculture enterprises documented were directly attributable 

to the importance, consideration and value given to these other processes and factors by the 

respective aquaculture enterprises. This was evident in the aquaculture industry in Uganda, 

and these same principles can be applied to other agriculture industries in developing 

contexts. A re-focus on the marginalised enabling environment in which agriculture livelihoods 

are practiced could transform agriculture, especially in developing contexts, where large yield 

gains are possible due to the lower levels of production intensity that are typically present. The 

model developed for this thesis raises the profile of inputs within the food production system 

and links its effect and influence with successful agricultural enterprises. 

2a. Disconnect between the macro and the micro 

The second key contribution to knowledge this thesis makes is a new food production model. 

This model makes three points: the disconnect between the macro and the micro, the 

increased vulnerability of rural livelihoods, and the ‘perfect storm’ scenario being even more 

threatening than realised.  

This thesis demonstrates that there is a disconnect between the macro-level scenario of the 

‘perfect storm’ and the micro practitioner level. The ability of rural agricultural practitioners to 

influence the structures and forces that direct their lived experiences is overstated within 
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theoretical models such as the SLA. Seminal and transformative work by Chambers (1983), 

Freire (1996) and Pretty (1991, 2002) have failed to substantially facilitate the radical 

transformation of the marginalised in society of which smallholders are a significant group and 

a key part of the food production industry. The arguments made by these authors remain as 

valid today as they did when they were written and demonstrate the fragility of the modern 

food production system when viewed through the lens of sustainability and in light of the 

‘perfect storm’ scenario.  

The importance of including and responding to the voice of smallholders is clear considering 

the quantity and proportion of these producers in the food production industry (FAO 2017). 

The model developed for this thesis (Figure 8.1) demonstrates the critical role that 

smallholders around the world have to play within food production systems. That feedback 

mechanisms through which policy and structural adjustments could be made are not 

accessible by smallholders is cause for concern, especially with the rapid pace of change 

being experienced in the food production industry. The inability of livelihoods to affect the 

transformative structures affecting their capacity to produce food also increases their 

vulnerability and reinforces point 2b below. 

2b. Increased vulnerability of rural livelihoods 

The effects of ‘climate change’ on agricultural systems has only recently begun to be fully 

comprehended and experienced but indicate that they introduce a hereto unrecognised level 

of vulnerability (IPCC 2018). These effects are being experienced by smallholders, and it is 

becoming clear that these households are as a result being exposed to increasingly high levels 

of vulnerability (Kotir 2011). The actualities of the ‘perfect storm’ scenario is reducing the 

adaptability of livelihoods to shocks, trends and seasonality.  

Smallholders are less able to respond to changes in their circumstances as the environments 

in which they operate oscillate between greater extremes. Using this thesis as a case study, 

households practicing aquaculture in Uganda have to contend with rainfall extremes that 
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cause droughts or floods and require different management approaches. These management 

approaches require extensive action that is often beyond the reach of poor households. 

Extreme weather events are likely to increase in frequency and severity as the effects of 

anthropogenic climate change intensify and will only compound the vulnerability of rural 

livelihoods. This vulnerability will likely increase as households are put under increasing 

budgetary and dietary pressure as staple food prices rise due to the ‘perfect storm’ scenario 

taking effect (FAO 2008b). 

2c. ‘Perfect storm’ even more ominous 

Beddington’s initial ‘perfect storm’ report highlights the need to achieve a large increase in 

food production, via a focus on improved yields (Godfray et al. 2010). The future presented by 

the ‘perfect storm’ scenario and the subsequent ‘food in the Anthropocene’ report (Willett et 

al. 2019) are worrying. The failure of these reports to capture the increased vulnerability of the 

households responsible for meeting the projected increases in food yields is cause for 

concern.  

Households without the resources necessary to adapt to rapid changes in their environments 

will be unable to pursue a farming livelihood and will likely migrate to other areas. The rise of 

climate migrants was addressed in chapter three of this thesis (Rigaud et al. 2018) and will 

only compound the problems in other vulnerable areas. Food production failures due to 

anthropogenic climate change and resource constraints will inevitably lead to food shortages. 

Their inability to respond to the pressures of the ‘perfect storm’ will likely push many of the 

500 million households either deeper into extreme poverty or from poverty into extreme 

poverty and make them unable to meet their basic requirements. This is especially true of 

aquaculture practitioners who rely on aquaculture as a ‘bank in the water’ (Béné et al. 2009) 

relying on the sale of fish for large household expenses (#114, Fish farmer group). 

This thesis has commented on the rapid rise in urbanisation and the novel dynamics this 

introduced to food networks. With no recourse to food production, the poor urban demographic 
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is not able to find the budgetary increases necessary to meet price rises in staple food 

commodities. Subsequent widespread civil unrest and dissatisfaction is not hard to envision 

and was evidenced in the global instability attributed to food price rises in 2008 and 2011 (FAO 

2008b, Sneyd et al. 2013). 

2. Conceptual model 

The combination of these three factors above (2a, 2b and 2c) requires a remodelling of food 

production systems to better capture the lived reality of smallholders. Modelling these findings 

diagrammatically presents opportunities to advance key concepts surrounding food production 

systems amid the changing landscape in which agriculture is situated. This exercise creates 

a novel conceptual model that emphasises four key areas: the fundamental importance of 

agricultural households, their increased vulnerability, the relationship between production 

intensity and sustainability, and the inputs determining production (Figure 8.1).  

This model re-emphasises the foundational nature of smallholders and their critical importance 

in food production systems. It draws attention to their increased vulnerability due to the 

pressures of the ‘perfect storm’ scenario and the contextual settings in which they operate, as 

evidenced by the Ugandan aquaculture industry. The model also distinguishes between 

production intensity and sustainability in the form of environmental, social and economic 

impacts. The last area this model highlights, is the importance of differentiating between 

physical inputs and other critical processes and factors that are a critical component of the 

enabling environment in which agriculture is practiced. This pioneering and original model 

updates food production systems to accurately reflect current and future challenges. 

This thesis focused on a relatively small food production industry, aquaculture in Uganda, but 

the findings of this research have generalisable points that are applicable to other 

smallholders. The relationship between aquaculture livelihoods in Uganda and the ‘perfect 

storm’ scenario can then be extrapolated to highlight some key trends and influences that are 

applicable to food production systems across the globe. In particular, the elevated fragility of 
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Ugandan aquaculture practitioners due to the neglect of key processes and factors and the 

added pressure of the ‘perfect storm’ scenario. The increased vulnerability of livelihoods due 

to the pressures of the ‘perfect storm’ scenario and the disconnected relationship between the 

local level agricultural practitioners and national and international macro-level structures 

emphasise the fragility of the modern food production system. This fragility must be addressed 

to avoid potential catastrophic failures in the food production system and the ensuing social 

turmoil. Practical recommendations based on the Ugandan aquaculture industry can be 

suggested and are outlined in this next section. 

9.4 Practical recommendations  

This thesis makes four practical recommendations that could aid the development of the 

aquaculture industry in Uganda and is relevant more widely across developing economies. 

These are to: (i) implement appropriate aquaculture policy for Uganda, (ii) increase the 

importance of agriculture’s enabling environment, (iii) to refocus extension provision, and lastly 

(iv) raise the profile of associations. 

The joint administration of fisheries and aquaculture in Uganda has subsumed policy that 

specifically addresses aquaculture. This has led to a fragmented and weak policy environment 

in which to develop aquaculture and many of the specific needs of the aquaculture industry in 

Uganda are not being met. A comprehensive policy focused on the developing the necessary 

enabling environment for the successful adoption and implementation of aquaculture in 

Uganda, would have an extremely positive role in this industry. This new policy should include 

a refocus on the factors that enables the aquaculture livelihood to be successfully adopted 

and implemented, which includes physical inputs such as seed and feed and others processes 

and structures such as knowledge transfer and market access. 

Raising the profile of these other processes that determine the success of aquaculture 

implementation is the second practical recommendation this thesis makes. The importance of 

recognising neglected processes has already been discussed in the section above and it is 
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demonstrably evident that raising the priority of these processes would bring substantial 

benefits to the aquaculture industry in Uganda. The government has ambitious targets to 

increase aquaculture production, but has failed to reach the 300,000 tonnes of production, 

and in 2016 the estimated production was 118,051 tonnes (Kasozi et al. 2014, FAO 2018c). 

The production failures observed during the data collection were not primarily as a result of 

poor feed and seed, and therefore attempts to address the underlying failures of agriculture’s 

enabling environment in this industry would provide the production boost needed to meet 

government targets.  

Part of this re-focus could be targeted towards the role of extension officers, which is the third 

practical recommendation. Extension is vastly under resourced and inappropriately focused 

in Uganda, with an emphasis on the political favours of distributing free physical inputs taking 

precedence over supporting and developing knowledgeable and effective extension agents. 

Extension officers are chronically underrepresented within local government (Figure 6.9) and 

yet effective officers can have a powerful positive impact where they are able to reach the 

farmers they are tasked with supporting. A relatively small increase in travel expenses would 

allow previously inaccessible farmers to be reached and supported and promote other critical 

processes and factors. This is the nexus between physical inputs and the benefits of other 

processes and factors, with better extension able to facilitate the utilisation of physical inputs. 

The fourth and last practical recommendation that would support the industry and encourage 

BMPs across the sector would be to develop and encourage associations. Effective 

associations are able to bolster the work of extension officers, foster knowledge flows and 

crucially raise the profile of other enabling environment processes and factors within the 

industry. The evolution in extension through the last 40 years has seen the rise of F2FE as a 

principal and important source of knowledge and information dissemination. Utilising the 

specific cultural environment of Uganda that allows community groups and associations to 

flourish could develop and improve the agriculture sector within Uganda. 
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These practical recommendations are also applicable to other smallholders around the world 

as a re-focus on agriculture’s enabling environment could increase livelihood resilience and 

adaptability as the pressures of the ‘perfect storm’ increase. Promoting and encouraging 

associations is one method by which this can be achieved. Associations are able to boost the 

effect of often intangible processes and factors as members mimic behaviour, ensuring that 

BMPs from the best performing enterprises are adopted by other members within the 

association. Regular communication between members also enables farmers to exchange 

information and ideas and rapidly disseminate knowledge from external sources. In a socially 

dynamic setting such as Uganda, the positive impact of these community groups or 

associations can be even greater. If extension workers were able to harness this potential, 

they could communicate with a higher number of their area’s agriculture practitioners.  

These recommendations develop networks and structures through which ideas and 

information can flow efficiently. From extension officers downwards to farmers, sideways 

between practitioners through F2FE and crucially upwards through extension officers to higher 

level decision makers, which would enable smallholders to access the macro-level structures 

that shape much of their realities. 

The systematic evaluation of the aquaculture industry in Uganda is in itself a highly significant 

and unique piece of research. This systematic evaluation gives policy and decision makers 

the information and knowledge needed to make informed decisions that could dramatically 

improve the production among smallholders in Uganda. 

Government intervention has so far principally concentrated on the delivery of free physical 

inputs to provide the necessary impetus to farmers to start aquaculture production. Robust 

policy decisions that promote and support BMPs has the potential to significantly and 

incrementally (Göpel 2016) increase national production, contribute towards poverty 

reduction, improve food security and reduce fishing pressure on wild fish stocks. 
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Uganda already has much of the infrastructure it needs to support this industry to continue its 

rapid expansion. Within the East Africa region it has the most developed and established 

aquaculture industry, with commercial hatcheries and feed meal production, research stations 

and with the L. niloticus industry a fish processing and export sector that meets stringent 

international trading standards (Dalsgaard et al. 2012). It also has an abundance of suitable 

environments in which aquaculture can be practiced, a young population seeking employment, 

and the largest genetic diversity of the indigenous Oreochromis spp. in the world. The 

ingredients necessary for the Ugandan aquaculture industry to grow and expand are present 

but require a more informed and cohesive strategy to capitalise on this potential. 

9.5 Limitations of this research  

The data collection during this thesis took place entirely within the Western and Central 

regions of Uganda, with no data collection occurring in the Eastern and Northern regions. 

While the regions in which the data collection occurred are the principal areas of aquaculture 

practice, a fuller review of the aquaculture industry in this country could be achieved by 

considering aquaculture in these other regions. There are two large enterprises143 that were 

not visited during this fieldwork, and data from these producers would have provided another 

facet of the industry to explore and analyse. While the larger producers produce the largest 

volume of farmed fish, they are not representative of the vast majority of this industry and are 

atypical producers. Research into these areas would therefore not reflect the lived reality of 

most aquaculture producers in this industry and this thesis has consequently focused on 

smallholders. 

The data collection for this thesis took place during the first eight months of 2017. As such it 

provides a snapshot in time of this industry although insights into historical aquaculture 

development in Uganda have been realised. A longitudinal approach would of course be 

invaluable in providing a more detailed analysis of this industry. Critically a longitudinal 

 
143 SON or Source Of the Nile is one of the largest of these producers. 
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approach would be better able to reflect upon the changes and trajectory of the industry in 

relation to the ‘perfect storm’ scenario. Further research in future years could provide further 

details on the lived reality of smallholders and their ability to meet the challenges and demands 

of the ‘perfect storm’ scenario. 

This research was also exclusively concerned with the aquaculture component of livelihoods 

and did not systematically consider other agricultural livelihoods. While a detailed focus on 

other agricultural commodities could be a valuable insight into the dynamics experienced by 

people, this approach was able to use a case study approach to reflect and mirror the realities 

of aquaculture smallholder producers in a developing context. Of course, the livelihood 

approaches that are adopted in differing contexts are diverse. One alternative approach would 

have been to examine in detail the relationships between the different components of these 

livelihoods. The aquaculture industry in Uganda is however an important and valuable case 

study that is able to provide novel insights into the challenges facing the global food production 

system. 

9.6 Future research agendas 

The critical importance of agriculture’s enabling environment was clearly evidenced through 

the data collected for this thesis. Further research on agriculture’s enabling environment could 

prove invaluable in overcoming the challenges faced by agriculture practitioners. A mapping 

and categorisation exercise to explore the specific enabling environment processes and 

factors most critical to agricultural success would be one research direction worth exploring. 

A focus on knowledge flow within the industry would be particularly important as it plays such 

a crucial role in the implementation of BMPs. This thesis was able to map these networks, 

(Figure 7.2), but further work on the type of knowledge being disseminated and the accuracy 

of information conveyed could improve connectivity and uptake of BMPs across the 

aquaculture industry and lead to greater insights into how to increase the positive effects of 

these processes and factors across agricultural industries. 
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One of the most promising approaches to investigate, is the role of associations and 

community groups and their influence on the dissemination of inputs and factors. This 

research has demonstrated the potential of community groups and associations to support 

this industry and provide farmers with many of the missing components necessary to adopt 

some measure of successful production. The ability of community groups to enable farmers 

to have an economically viable business is not assured, with examples of failing associations 

also prevalent in Uganda. Researching the reasons for success or failure is an important 

contribution to knowledge and praxis that future research into this area could make. Critically 

it would also provide insight into approaches that could increase the resilience and 

sustainability of aquaculture livelihoods within Uganda. 

One last avenue of research worth investigating is the environmental impact of aquaculture 

development in Uganda. This topic is little understood and was very rarely a consideration 

among respondents. Investigating the impact of this industry on the local environment, 

especially as it relates to climate change is a key area of future research. One tangent of this 

research could be the impact of using R. argentea in fishfeed production. This commodity is 

increasingly used as protein source in the Great Lakes region. This co-competition for this 

food commodity is a recent development due to commonly consumed Oreochromis. spp. 

increasing in price due to overfishing. As one respondent commented:  

So in the 1960’s no one ate mukene [R. argentea]… until the 1990’s no one 

who considers himself rich ate these, as I speak now even the rich eat this. It 

is amazing (#01, Independent expert).  

Research into the impact of utilising catches of R. argentea for the production of fishfeed on 

livelihoods, food security, poverty and sustainability is needed. This would provide an avenue 

to continue to explore the impact of the ‘perfect storm’ scenario on national and regional food 

production systems. 
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9.7 Final remarks 

This PhD uses a robust qualitative research design and a range of data collection methods to 

collect data at multiple stakeholder levels to assess the efficacy of aquaculture as a livelihood 

in Uganda. By examining and analysing food production systems at the household level, 

invaluable insights were gained into the issues and the lived reality of these producers. These 

insights can then be applied more broadly across the global food production industry to 

generate original and important contributions to the debate surrounding the sustainability and 

future viability of these food production systems. 

It is important to understand and appreciate the dramatic changes in food consumption that 

have occurred in the modern era. The rapid rise in urbanisation (Battersby 2017), the 

fundamental changes in technology (Pretty 2002), the interconnectedness of international 

markets (Little et al. 2017), environmental pressures (IPCC 2018) and global changes in diets 

(Willett et al. 2019) have dramatically changed the landscape in which food production 

systems now operate.  

The rapid rise in the human population and the finite resource base on which agriculture can 

be conducted has changed food production debates as policymakers now need to consider 

food production sustainability. The consequences of living beyond sustainability are at the 

centre of the problems posed by the ‘perfect storm’ scenario and implicit in the understanding 

of food producing livelihoods. Because of the vast quantities of water and energy dedicated to 

food production and consumption, a stepwise level of change is needed to keep within 

sustainability parameters. Large yield gaps operate throughout African agriculture and this 

region has tremendous potential to increase yields in the next decades. This potential is under 

threat, as SSA is one of the continents most susceptible to the negative effects of climate 

change, due in part to the proportion of people dependent on subsistence agriculture.  

The need to address the issues raised by the ‘perfect storm’ and how these pressures affect 

the agricultural food production system is of prime importance. The foundational nature of the 
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food production systems to the future viability of modern society cannot be overstated. 

Changes in average temperature, amount and patterns of rainfall as well as an increase in 

frequency and intensity of extreme events, point to a change in climate across SSA. This will 

severely impact the ability of SSA to meet these potential yield increases. The decades long 

fall in global poverty levels and food insecurity was for the first time reversed in 2017 (FAO 

2018b). A rise in world hunger and undernourishment is likely to become even more acute in 

the ensuing decades, with new research linking reduced crop nutrients to higher levels of CO2 

(Beach et al. 2019). 

The predicted impact of climate change on modern society has led some scholars to forecast 

an ‘inevitable near-term social collapse’ (Bendell 2016). Even during the short time this thesis 

has been written the impacts and effects of climate change have become much more apparent 

(IPCC 2018). The level of disfunction and disconnect within the Ugandan aquaculture 

production system evidenced by this thesis raises alarming and disturbing questions about 

the sustainability of the modern food production system and critically its ability to continue to 

operate in a ‘business as usual’ fashion. The environmental and economic sustainability of the 

500 million smallholders producing agricultural commodities (FAO 2017) is critical in ensuring 

the continued ability of producers to feed the planet. Clearly a drastic step change approach 

to modern agricultural practices that places smallholders at the centre of this discourse is 

needed to overcome the challenges posed by the ‘perfect storm’ scenario.  
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Appendix A 
Semi-structured interview sheet 

 

 

2.0 What type of fish 
do you produce? 

  

2.1 How long have 
you farmed 
seafood for? 

5 months or less  

6 months to under a year  

Over a year to under 2 years  

Over 2 years to under 5 years  

Over 5 years to under 10 years  

Over 10 years  

2.2 How many 
ponds/cages do 
you have? Size 
m2 

  

  

  

  

2.3 What do you feed 
your fish  

Don’t   

Organic fertilizer to encourage 
lablab 

 

Additional organic matter  

Homemade feed  

To be completed by Interviewer 

Please complete before the Interview 

1.1  
Interviewer Name: 
 

1.2  
Date:  
 

1.3 Location:  

 
1.4 

 
Name of Household:   

1.5 Contact number and email:  

1.6 Gender 

1.7 Age of Respondent: 

1.8 Occupation: 
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Commercial feed  

2.4 Where does your 
fish fry come 
from? 

Local producer  

Produce own  

Buy from commercial supplier, 
hatchery 

 

2.5 Tell us about 
your production 
yield 

2016  

2015  

2.7 How many 
harvests do you 
do a year 

At least once a week  

At least once a month  

Four times a year  

Twice every year  

Once a year  

Once per two years  

2.8 Where do you 
sell your 
seafood? 

Don’t – consume all  

Local Market  

Sell/barter with friends/family  

Middleman  

Large supplier  

2.10 How long does it 
take to get to 
your nearest 
local market? 

0-29 minutes  

30- 59 minutes  

1 hour- 1hour 59 minutes  

2 hours- 3hours 59 minutes  

Over 4 hours  
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3.1 Why did you start fish 
farming? 

 

3.2 Who gives you advice on fish 
farming? What relationship 
are they to you? 

 

3.3 Do you use other media, i.e. 
books, internet, TV, radio for 
your information? 

 

3.4 What areas of fish farming 
would you like to know more 
about and why? 

 

3.5 How did you learn how to 
practice fish farming? 

 

 

3.6 Did you get a loan/ capital? 
Where did your funding come 
from? 

 

3.7 Who else do you know who 
practices fish farming? 

 

3.8 Are you a part of any 
farming/fish farming groups? 
If so which ones and for how 
long. 

 

3.9 In your opinion, what 
determines success or 
failure in fish farming? 

 

3.10 What does sustainable fish 
farming look like to you? 

 

3.11 Do you keep records? Can I 
see them? 

 

3.12 Is there anything you would 
like to add, or comment you 
would like to make? 

 

3.13 Additional notes  
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Appendix B 
Consent Form 

What you know and who you know. Sustainability of human and social capital 
in Ugandan aquaculture.  

 
 
Tim Messeder 

Coventry University 

Please tick Box 

 

1. I confirm that I have understood the above study (as explained 
by the researcher and the written information provided) and 
have had the opportunity to ask questions. 

 

  

2. I understand that my participation is voluntary and that I  
 am free to withdraw at any time, without giving reason. 

 

 

3. I agree to take part in the above study. 
 
 

  

4. I agree to focus group discussions being 
audio recorded. 

 

 

  

5.       I agree to the use of anonymised quotes in 
publications. 

 
 

 

  

 

 

Name of Participant    Date    Signature 

 

 

 Name of Researcher    Date    Signature 

  

 

 

 

 

 

 

Content removed on data protection grounds
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Appendix C 
Participant Information Sheet 
 

1. Information about the project 
 
This is a project looking at the role of human and social capital in aquaculture 
development in Uganda. The research is being carried out by Tim Messeder from the 
Centre of Business in Society at Coventry University. The study is funded by Coventry 
University. 
 

2. Why have I been chosen and do I have to take part? 
 
You have been chosen because you are or have been involved in the aquaculture 
industry in Uganda. You do not have to take part in the study and you do not have to 
give a reason for not taking part. If you decide not to take part, this will not be discussed 
with other people. All you need to do is say that you no longer wish to take part and 
the interview will be ended and all the data removed from the study. If you no longer 
wish to be in the focus group, you are free to simply leave the room.  
 

3. What do I have to do?  
 
All you need to do is answer questions or take part in a focus group. This should take 
no more than 1 hour of your time for the interview or 2 hours if you are in the focus 
group. 
 

4. What are the risks and benefits associated with this project?  
 
There are no risks associated with this project. Unfortunately there will also be no 
direct benefits to you. The research aims to get a better understanding of aquaculture 
development and if the role human and social capital has on this, some interventions 
may take place in future. However, no guarantees of this can be given at this stage.  
  

5. Data protection & confidentiality  
 
All the things you say will be kept confidential. The data will be treated anonymously 
and analysed by Tim Messeder. All the data will be kept in a locked filing cabinet and 
destroyed 5 years after the completion of the project. A report will be written when the 
study is completed and this will be available online. If you wish to receive a copy please 
let Tim know. The final deadline by which you are able to withdraw from this study is 
one calendar month from the date on which the data was collected. 
 

6. Contact details and complaint procedure  

Content removed on data protection grounds
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Dear focus group participant, 

Thank you for your participation in this research which is conducted by Tim Messeder of the 
Centre for Business in Society of Coventry University and funded by Coventry University. This 
research aims to explore the role of human and social capital, within aquaculture in Uganda. 
Your participation is important for the completion of this research. We would like to thank you 
for participating. If you have any questions about this research please do not hesitate to ask. 

The discussion will last approximately 45 minutes to 1 hour and themes and questions will 
focus on Human and Social capital in Aquaculture. Please be assured that data collected from 
the focus group discussion will be confidential and used for academic purposes only. Data will 
also be coded appropriately and reporting of results will be anonymous. Likely outputs include 
academic publications and dissemination of findings to organisations with a focus on 
aquaculture as well as a workshop on aquaculture. 

Before the start of the focus group discussion you will be asked to complete a consent form 
and at the end of the focus group you will be asked to provide some demographic information. 

Research questions focus groups 

1. Participant Information Sheets given out 
2. Consent form signed and collected in 
3. Brief introduction for everyone in the group  
4. How would you describe successful aquaculture at the household level? 
5. Who would you go to if you needed information on aquaculture and why? 
6. If you needed to know something about aquaculture how would you get that 

information? 
7. How has social media and mobile phones impacted aquaculture? 
8. How important is knowledge/education in becoming successful at aquaculture? 
9. Why do people stop practising aquaculture? 
10. What is current aquaculture situation in Uganda? 
11. What are the key challenges for aquaculture in Uganda? 

 

 

 

Prompts: To be discussed with the facilitator prior to the meeting 

Relating to conditions of work, income, educational opportunities, informal knowledge transfer, 
social networks, reasons for success/failure 

 

 

 

 

  

Content removed on data protection grounds
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Appendix D 
Data points 

Data collection type Location  Date Number Category 

Key Informant Rukungiri 19/07/2017 #01 Government 

Key Informant Mbarara 24/07/2017 #02 Government 

Key Informant Other 24/07/2017 #03 Government 

Key Informant Rukungiri 30/05/2017 #04 Government 

Observation Rukungiri 19/04/2017 #05 Government 

Key Informant Kampala 28/02/2017 #06 Government 

Semi structured interview Rukungiri 14/06/2017 #07 Fish farmer 

Observation Kampala 27/04/2017 #08 Fish farmer 

Observation Kampala 25/04/2017 #09 Fish farmer 

Observation Buvuma 16/05/2017 #10 Fish farmer 

Observation Mbarara 24/07/2017 #11 Government 

Key Informant Kampala 05/06/2017 #12 Independent expert 

Observation Rukungiri 20/07/2017 #13 Fish farmer 

Observation Kampala 25/03/2017 #14 Fish farmer 

Semi Structured Interview Kampala 29/03/2017 #15 Fish farmer 

Semi structured Interview Other 14/08/2017 #16 Fish farmer 

Key Informant Other 31/07/2017 #17 Government 

Semi Structured Interview Rukungiri 13/03/2017 #18 Fish farmer 

Focus group Rukungiri 22/06/2017 #19 Focus group 

Focus group Rukungiri 22/06/2017 #20 Focus group 

Focus group Rukungiri 17/07/2017 #21 Focus group 

Semi structured Interview  Rukungiri 16/02/2017 #22 Fish farmer 

Semi Structured Interview Rukungiri 20/03/2017 #23 Fish farmer 

Focus group Kampala 01/08/2017 #24 Focus group 

Semi structured Interview  Mbarara 03/03/2017 #25 Fish farmer 

Key Informant Rukungiri 09/08/2017 #26 Government 

Observation Rukungiri 10/02/2017 #27 Fish farmer 

Key Informant Rukungiri 06/02/2017 #28 Fish farmer 

Semi structured Interview Rukungiri 19/04/2017 #29 Fish farmer 

Observation Kampala 25/04/2017 #30 Fish farmer 

Observation Mbarara 24/03/2017 #31 Public Meeting 

Observation Mbarara 08/03/2017 #32 Public Meeting 

Observation Kampala 01/03/2017 #33 Public Meeting 

Key Informant Other 31/07/2017 #34 Independent expert 

Observation Mbarara 08/03/2017 #35 Fish farmer 

Observation Rukungiri 10/05/2017 #36 Fish farmer 

Semi Structured Interview Kampala 22/03/2017 #37 Fish farmer 

Key Informant Other 31/07/2017 #38 Government 

Key Informant Other 31/07/2017 #39 Government 

Observation Rukungiri 13/03/2017 #40 Government 

Observation Kampala 25/04/2017 #41 Fish farmer 
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Key Informant Rukungiri 19/06/2017 #42 Government 

Semi Structured Interview Rukungiri 14/03/2017 #43 Fish farmer 

Semi Structured Interview Rukungiri 22/03/2017 #44 Fish farmer 

Semi structured Interview Rukungiri 18/07/2017 #45 Fish farmer 

Semi Structured Interview Kampala 29/03/2017 #46 Fish farmer 

Observation Rukungiri 20/03/2017 #47 Government 

Observation Buvuma 17/05/2017 #48 Fish farmer 

Semi structured Interview Rukungiri 19/07/2017 #49 Fish farmer 

Observation Kampala 25/04/2017 #50 Independent expert 

Semi structured Interview  Kampala 24/02/2017 #51 Fish farmer 

Semi structured Interview  Mbarara 03/03/2017 #52 Fish farmer 

Key Informant Rukungiri 18/04/2017 #53 Government 

Key Informant Kampala 21/04/2017 #54 Government 

Key Informant Kampala 05/06/2017 #55 Independent expert 

Key Informant Kampala 26/07/2017 #56 Government 

Semi structured Interview  Mbarara 08/03/2017 #57 Fish farmer 

Semi Structured Interview Rukungiri 22/03/2017 #58 Fish farmer 

Semi Structured Interview Rukungiri 22/03/2017 #59 Fish farmer 

Semi structured Interview Kampala 25/04/2017 #60 Fish farmer 

Observation Kampala 22/02/2017 #61 Fish farmer 

Semi Structured Interview Rukungiri 13/03/2017 #62 Fish farmer 

Semi Structured Interview Rukungiri 13/03/2017 #63 Fish farmer 

Semi Structured Interview Kampala 29/03/2017 #64 Fish farmer 

Observation Kampala 18/05/2017 #65 Government 

Observation Kampala 18/05/2017 #66 Government 

Key Informant Kampala 18/05/2017 #67 Government 

Observation Other 30/03/2017 #68 Fish farmer 

Observation Other 08/06/2017 #69 Fish farmer 

Observation Buvuma 17/05/2017 #70 Fish farmer 

Semi structured interview Kampala 18/05/2017 #71 Fish farmer 

Semi Structured Interview Rukungiri 20/03/2017 #72 Fish farmer 

Observation Rukungiri 08/05/2017 #73 Public meeting 

Observation Rukungiri 30/05/2017 #74 Public meeting 

Semi structured Interview Kampala 28/07/2017 #75 Fish farmer 

Semi Structured Interview Rukungiri 14/03/2017 #76 Fish farmer 

Semi structured Interview Kampala 26/04/2017 #77 Fish farmer 

Semi Structured Interview Rukungiri 13/03/2017 #78 Fish farmer 

Observation Kampala 07/06/2017 #79 Fish farmer 

Observation Kampala 22/02/2017 #80 Fish farmer 

Semi structured Interview Rukungiri 08/05/2017 #81 Fish farmer 

Key Informant Mbarara 15/05/2017 #82 Independent expert 

Semi structured interview Kampala 07/06/2017 #83 Fish farmer 

Observation Kampala 07,08/06/2017 #84 Independent expert 

Observation Kampala 08/06/2017 #85 Independent expert 
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Semi Structured Interview Rukungiri 22/03/2017 #86 Fish farmer 

Semi Structured Interview Rukungiri 14/03/2017 #87 Fish farmer 

Observation Rukungiri 20/03/2017 #88 Fish farmer 

Semi Structured Interview Kampala 28/03/2017 #89 
Independent expert 
and Fish farmer 

Semi Structured Interview Rukungiri 22/03/2017 #90 Fish farmer 

Key Informant Rukungiri 09/08/2017 #91 Government 

Key Informant Rukungiri 21/08/2017 #92 Government 

Key Informant Rukungiri 29/08/2017 #93 Government 

Key Informant Rukungiri 10/03/2017 #94 Government 

Key Informant Rukungiri 12/07/2017 #95 Government 

Observation Rukungiri 17/07/2017 #96 Government 

Semi structured Interview Rukungiri 21/08/2017 #97 Fish farmer 

Semi structured Interview Rukungiri 13/07/2017 #98 Fish farmer 

Observation Rukungiri 12/07/2017 #99 Fish farmer 

Observation Buvuma 22/04/2017 #100 Fish farmer 

Observation Buvuma 16,17/05/2017 #101 Fish farmer 

Key Informant Kampala 15/05/2017 #102 Independent expert 

Semi structured Interview  Mbarara 03/03/2017 #103 Fish farmer 

Semi structured Interview  Kampala 21/02/2017 #104 Fish farmer 

Semi Structured Interview Kampala 25/03/2017 #105 Fish farmer 

Key Informant Kampala 26/04/2017 #106 Fish farmer 

Key Informant Kampala 24/02/2017 #107 Government 

Observation Kampala 25,26/04/2017 #108 Government 

Semi structured interview Kampala 07/06/2017 #109 Fish farmer 

Semi structured Interview Kampala 25/04/2017 #110 Fish farmer 

Key Informant Kampala 26/07/2017 #111 Fish farmer 

Observation Kampala 21/02/2017 #112 Fish farmer 

Semi structured Interview  Rukungiri 08/05/2017 #113 Fish farmer 

Semi structured Interview Rukungiri 21/08/2017 #114 Fish farmer 

Semi Structured Interview Rukungiri 27/03/2017 #115 Fish farmer 

Observation Rukungiri 11/05/2017 #116 Government 

Key Informant Other 07/06/2017 #117 Government 

 

  



 

370 
 

 

 

 

 

 

 

 

 


	ETHICAL APPROVAL
	ACKNOWLEDGEMENTS
	ABSTRACT
	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF ABBREVIATIONS AND ACRONYMS
	LIST OF SPECIES
	CHAPTER ONE INTRODUCTION:              A BREWING STORM
	1.0 Introduction
	1.1 Sustainability and sustainable livelihoods
	1.2 Food production systems – The ‘perfect storm’
	1.3 Aquaculture and Uganda
	1.4 Research aims and objectives
	1.5 Thesis outline
	1.6 Conclusion
	CHAPTER TWO       LITERATURE REVIEW: GATHERING STORM CLOUDS:                   PLACING SUSTAINABLE LIVELIHOODS WITHIN THE ‘PERFECT STORM’
	2.0 Introduction
	2.1 The ‘perfect storm’
	2.1.1 Popularisers of science and technological innovations
	2.1.2 Resource constraints lead to increased vulnerability
	2.1.3 The potential for African yield increases

	2.2 Sustainability a clash of priorities
	2.2.1 Sustainability concept gaining traction
	2.2.2 Sustainability a contestable concept
	2.2.3 Sustainability measuring the immeasurable

	2.3 Theorising sustainable livelihoods
	2.3.1 Criticisms of the SLA

	2.4 Disagreeing on climate change thresholds
	2.4.1 Strategies for dealing with climate change

	2.5 Remodelling the SLA model
	2.6 Conclusion
	CHAPTER THREE LITERATURE REVIEW:             THE COMING STORM: CONTEXTUALISING UGANDAN AQUACULTURE LIVELIHOODS
	3.0 Introduction
	3.1 Fishing for fish
	3.1.1 Fishing for fish – The global outlook
	3.1.2 Fishing for fish - SSA
	3.1.3 Fishing for fish - A brief history of fishing in Uganda
	3.1.4 Fishing for fish – Increasing fishing capacity

	3.2 Farming for fish
	3.2.1 Farming for fish - Aquaculture’s contribution to poverty reduction
	3.2.2 Farming for fish - Global and SSA aquaculture
	3.2.3 Farming for fish - Uganda

	3.3 Increasing fish yields in aquaculture
	3.3.1 Technical challenges of feed
	3.3.2 Technical challenges of seed

	3.4 Climate change effects on inland fisheries in Eastern Africa
	3.4.1 Indirect effects of climate migration

	3.5 Conclusion
	CHAPTER FOUR METHODOLOGY: CHASING THE STORM
	4.0 Introduction
	4.1 Epistemological approach
	4.1.1 Positivism
	4.1.2 Realism

	4.2 Data collection considerations
	4.2.1 Inductive and deductive approaches
	4.2.2 Case studies
	4.2.3 Prior research on aquaculture’s enabling environment

	4.3 Primary data collection tools
	4.3.1 Focus groups
	4.3.2 Semi-structured interviews
	4.3.3 Participant observation
	4.3.4 The research process

	4.4 Ethics and cultural considerations
	4.4.1 Cultural research considerations
	4.4.2 Unintended research consequences

	4.5 Conclusion
	CHAPTER FIVE                     DATA ANALYSIS: CALM BEFORE THE STORM: A REVIEW OF THE UGANDAN AQUACULTURE INDUSTRY
	5.0 Introduction
	5.1 National level trends and pressures
	5.1.1 Physical inputs at the national level
	5.1.2 Feed
	5.1.3 Seed

	5.1.4 The challenges of aquaculture’s enabling environment at the national level
	5.1.5 Workforce competence
	5.1.6 The Government’s role - Extension
	5.1.7 The Government’s role - Operation Wealth Creation
	5.1.8 Market
	5.1.9 The changing environment
	5.1.10 Increasing yields


	5.2 The lived reality of aquaculture practitioners
	5.2.1 The household - The typical livelihood
	5.2.2 Attitudes - Risk and opportunity
	5.2.3 Vulnerability - Access to cash
	5.2.4 Social connections - The role of cooperatives and associations
	5.2.5 Implementation - Best Management Practices
	5.2.6 Knowledge flows - Business plans and record keeping

	5.3 Conclusion
	CHAPTER SIX DATA DISCUSSION: THE EYE OF THE STORM: THE LIVED REALITIES OF UGANDAN AQUACULTURE PRACTITIONERS
	6.0 Introduction
	6.1 Development patterns in Western and Central Uganda
	6.1.1 Urban, peri-urban and rural aquaculture development
	6.1.2 Cage and pond production
	6.1.3 Differences in aquaculture development in Western and Central Uganda

	6.2 Implementation challenges confronting aquaculture livelihoods
	6.2.1 Seed
	6.2.2 Feed
	6.2.3 Market
	6.2.4 Knowledge transfer mechanisms

	6.3 The aquaculture policy framework in Uganda
	6.3.1 Administrative structure of aquaculture governance
	6.3.2 Extension services in Uganda
	6.3.3 Operation Wealth Creation
	6.3.4 The relationship between OWC and extension amidst local contextual problems

	6.4 Conclusion
	CHAPTER SEVEN DATA DISCUSSION: WEATHERING THE STORM: RESILIENCE AND ADAPTATION IN UGANDAN LIVELIHOODS
	7.0 Introduction
	7.1 Sustainable livelihoods
	7.1.1 ‘Do as many things as they can in order to survive’ - Diversifying income
	streams
	7.1.2 ‘You can try almost everything even without consulting’ - Knowledge flows
	and F2FE
	7.1.3 ‘A time when the situation was so hard here politically’ - The neoliberal
	agenda

	7.2 The unseen role of associations in promoting BMPs
	7.3 Modelling the Ugandan aquaculture industry
	7.3.1 Information and knowledge sources
	7.3.2 Relationships, networks and stakeholders

	7.4 Sustainable livelihoods as a framework for Ugandan aquaculture
	7.4.1 Practical solutions and recommendations

	7.5 Conclusion
	CHAPTER EIGHT                DATA DISCUSSION: BATTENING DOWN THE HATCHES: SMALLHOLDERS AT THE DEEP END
	8.0 Introduction
	8.1 Environmental impact of aquaculture in Uganda
	8.2 The disconnect between livelihoods and policy
	8.3 Increasing vulnerability among practitioners
	8.4 The influence of the ‘perfect storm’ on the aquaculture industry
	8.5 Modelling the ‘perfect storm’
	8.6 Conclusion
	CHAPTER NINE     CONCLUSION:         REBUILDING AFTER THE STORM
	9.0 Introduction
	9.1 Recapping the thesis
	9.2 Revisiting the aims and objectives – RQs
	9.3 Contribution to knowledge– Policy and practice
	9.4 Practical recommendations
	9.5 Limitations of this research
	9.6 Future research agendas
	9.7 Final remarks
	References
	Appendix A
	Appendix B
	Appendix C
	Appendix D



