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Abstract 

Globally, an estimated 800 million people are currently experiencing hunger. Food insecurity 

remains a major concern, especially in developing countries. In sub-Saharan Africa, smallholder 

farmers, who are both food producers and consumers, manage 80% of all farms but face many 

challenges including; shrinking farm sizes, limited financial resources and dynamic farming 

environments. Food insecurity persists among smallholders as various uncertainties together 

with climate change impacts exacerbate existing vulnerabilities. However, smallholders have the 

potential to contribute significantly to food security at community through national scales. This 

research aims to provide a better understanding of food security determinants among 

smallholders with a focus on how they use various institutional arrangements to augment their 

livelihoods. Through focus group discussions and on-farm interviews, the research engaged with 

smallholders and non-farmers from Embu, Mt. Kenya region in central Kenya. Guided by insights 

from political ecology, the research assessed smallholdersΩ narratives on perceptions of and 

experiences with food security, institutional arrangements, climate variability, and climate 

ŎƘŀƴƎŜΦ ¢ƘŜ ŦƛƴŘƛƴƎǎ ƻŦŦŜǊ ǎǘǊƻƴƎ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜƭƛƘƻƻŘs are inextricably reliant 

on their food production. Fulfilling other livelihood needs, e.g. school fees, often receives priority 

over satisfying ŀ ƘƻǳǎŜƘƻƭŘΩǎ dietary requirements. Cropping seasons rather than longer 

timescales dictate ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŘŜŎƛǎƛƻƴ-making and planning. Resultantly, everyday 

uncertainties and challenges tend to subsume climate change threats while climate variability 

poses more impacts on their seasonal productivity. The conventional definition of food security 

posed by the Food and Agricultural Organization aligns only partially with the realities of farmers 

in the Embu region. Smallholders place greater emphasis on two food security dimensions, 
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availability and access, paying considerably less attention to utilization and stability. While 

engaging formal institutions, smallholders have greater agency as members of informal groups 

than as individuals. This research proposes leveraging current formal and informal institutional 

arrangements to bolster ǎƳŀƭƭƘƻƭŘŜǊǎΩ food security outcomes as well as improve their adaptive 

capacity to climate variability and change. It recommends supporting smallholders through 

providing relevant agro-climatic information, offering functional financing, brokering new 

knowledge, assisting in scenario planning for risk management, and reducing access barriers in 

pre-production processes.    
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Chapter 1. Introduction 

1.1. {ƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ƛƴ ŀ ŎƘŀƴƎƛƴƎ ŎƭƛƳŀǘŜ  

An expected increase of 40% in the world population by 2050 will necessitate a corresponding 

70% increase in agricultural productivity across developing countries in order to meet future food 

demands (Bruinsma, 2009). Although rapid population growth in the past led to an expansion of 

agriculture to meet the increasing demand for food (Ericksen et al., 2009), emerging threats such 

as climate change challenge the speed and cost at which higher agricultural production can be 

implemented (Burke & Lobell, 2010b). This is especially pertinent to many regions in the 

developing world. In sub-Saharan Africa, the predicted population growth to 1.68 billion over the 

next 40 years is expected to exacerbate food insecurity and land degradation, increase the 

poverty levels, and place additional strain on natural resources (Gaiser et al., 2011; Gockowski & 

van Asten, 2012). In the wake of the 2008 global food crisis, 21 of the 36 countries that faced 

food insecurity were in Africa (UNCTAD, 2009). 

While climate change is a global phenomenon, there is sufficient research indicating that the 

severity of its effects varies across regions (Gaiser et al., 2011; Kotir, 2011; Liu et al., 2008; 

Thornton et al., 2011). Moreover, even within affected countries, the spectrum of both climate 

change effects and food insecurity varies across different population groups. Adverse impacts of 

climate change are already evident in sub-Saharan Africa (SSA), a region that is also dealing with 

other challenges (such as civil unrest, religious warfare and political instability) both within and 

across borders. These socio-economic dynamics raise further questions on the ability of the 

continent to sustain human life adequately without compromising the environment ƻǊ ǇƻǎǘŜǊƛǘȅΩǎ 

needs. 
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At the heart of these dynamics lie smallholder farmers who are both food producers and 

consumers managing relatively small parcels of land. Smallholders manage 80% of all farms in 

SSA (Wiggins & Keats, 2013). In many of these countries such as Kenya, these farmers contribute 

ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜƛǊ ŎƻǳƴǘǊȅΩǎ ŀƎǊƛŎǳƭǘǳral production and economic growth yet remain 

vulnerable to the aforementioned challenges. Smallholder farmers tend to avoid risks in the face 

of emerging uncertainties from climate change and variability (Vermeulen et al., 2012), e.g. by 

engaging in other non-farm income generating activities, which may lower agricultural 

productivity. Bottom-up assessments of food security and climate change at the household level 

offer a better understanding of the vulnerabilities faced by smallholder farmers (Pielke et al., 

2007).  Smallholder farmers produce food to meet both their dietary as well as other livelihood 

needs. Rather than focusing on climate change and its impacts on agricultural production 

exclusively, understanding its effects on the livelihoods of smallholder farmers is paramount if 

food security is to be achieved (Vermeulen et al., 2012).  

Outside the household, smallholder farmers engage with others in the community both formally 

through transactional arrangements with organizations and informally through social networks 

with peers. These interactions can be broadly referred to as institutional arrangements. 

Lƴǎǘƛǘǳǘƛƻƴǎ Ŏŀƴ ōŜ ŘŜŦƛƴŜŘ ŀǎ άsystems of established and embedded social rules that structure 

social interacǘƛƻƴǎέ (Hodgson, 2006, p. 13). Organizations are a form of institutions but have 

defined roles, leadership structures, and boundaries that define members and non-members 

(Hodgson, 2006). This research identifies the non-legal institutional arrangements among 

ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ŀǎ ΨƛƴŦƻǊƳŀƭΩ ǿƘƛƭŜ ǘƘŜ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǎ ΨŦƻǊƳŀƭΩΦ  
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Organizations and their institutional policy frameworks play a major role in structuring the 

delivery of agricultural-related services to smallholder farmers (Agrawal, Kononen, & Perrin, 

2009; Eidt, Hickey, & Curtis, 2012; Young, 2010). They also influence both individual learning and 

collective behavior of smallholder farmers (Pelling et al., 2008). Besides the provision of services 

and inputs to smallholder farmers, institutions can play a role in encouraging involvement, self-

learning and improvement, motivate behaviour adjustment, and mobilize resources as well as 

nurture leadership skills in order to promote climate change adaptive capacity (Gupta et al., 

2010). Studies also ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ƛƴŦƭǳŜƴŎŜ ŜŀŎƘ ƻǘƘŜǊΩǎ ŘŜŎƛǎƛƻƴ-making 

(Kiptot et al., 2006) and may be evidenced through similar choices in changing practices. As 

suggested by Amaru and Chhetri (2013), adaptation to climate change is άƛƴ ǇŀǊǘ ŀ ŦǳƴŎǘƛƻƴ ƻŦ 

the flow of knowledge between various institutions and communities and the capacity for 

ŎƻƭƭŜŎǘƛǾŜ ŀŎǘƛƻƴ ŀƳƻƴƎ ƛƴǎǘƛǘǳǘƛƻƴǎέ (p. 129). Therefore, examining ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎΩ 

interactions through both formal and informal arrangements is important for multi-stakeholder 

planning in the agricultural sector and provides a better understanding on the role of social 

capital. ²ƘŜǊŜŀǎ Ƴŀƴȅ ǎǘǳŘƛŜǎ ŀƴŘ ǇǊƻƎǊŀƳǎ ŜȄƛǎǘ ŦƻŎǳǎƛƴƎ ƻƴ ǿŀȅǎ ǘƻ ƛƴŎǊŜŀǎŜ ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

productivity, there is room for additional research on the social dimensions of smallholding. 

{ŎƛŜƴǘƛŦƛŎŀƭƭȅ ŜǎǘŀōƭƛǎƘŜŘ ǿŜŀǘƘŜǊ ǇŀǘǘŜǊƴǎ Ƴŀȅ ŜȄŜǊǘ ŀ ƭƻǿŜǊ ƛƴŦƭǳŜƴŎŜ ƻƴ ŦŀǊƳŜǊǎΩ ōŜƘŀǾƛƻǳǊ 

than their perceptions of climate change and risk (Bryan et al., 2013). This observation points to 

two key issues that offer an opportunity on how this disparity can be addressed. First, there lies 

a potentially bigger role to be played by formal institutions through, for example, offering training 

modules to farmers on how best to interpret and act on climate data from models (Ziervogel & 

Cartwright, 2011) thereby increasing the likelihood of obtaining the expected produce. This 
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support from formal institutions would allow smallholders to move from reactionary coping 

strategies to anticipatory actions often associated with higher level institutions (Osbahr et al., 

2008).  

The second issue rests in understanding the decision-making processes by smallholder farmers. 

Smallholders live in the same area where they farm and are therefore positioned uniquely to 

observe the onset of changes in their environments. Their decisions on whether to respond to 

these changes (or not) are driven by among other factors their priorities, capacities, level of 

information and risk perception. Smallholders in a region may have a range of practices that vary 

due to existing power differentials within the community (Ziervogel & Calder, 2003). Households 

within a community possess or have access to different capacities and endowments, which in 

turn influence the types of practices they choose to build their livelihoods. Since decision-making 

on livelihood activities occurs at the household level, these differentials lead to heterogeneous 

priorities (Sultana & Thompson, 2004) among smallholders within the same community. This 

ƘŜǘŜǊƻƎŜƴŜƛǘȅ ǎƘƻǳƭŘ ƛƴŦƻǊƳ ƛƴƛǘƛŀǘƛǾŜǎ ƳŜŀƴǘ ǘƻ ōƻƭǎǘŜǊ ǎƳŀƭƭƘƻƭŘŜǊΩǎ ŦƻƻŘ ŀƴŘ ƭƛǾŜƭƛƘƻƻŘ 

security. Whatever mix of livelihood activities practiced, this research hypothesizes that a solid 

decision-support system would allow a majority of smallholders to make informed choices that 

could potentially increase their chances to achieve food security.  

There have been many global and national initiatives by international organizations, non-

governmental agencies, civil society and the private sector in addressing food insecurity. Some 

of these initiatives include among others, The Hunger Project, End World Hunger ς CARE, Zero 

Hunger Challenge ς United Nations, Initiative to End Hunger in Africa ς USAID, and the KARI-

McGill Food Security Project. These initiatives need to increasingly take into account the 
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perspectives and contexts in which smallholders make decisions about food production. Whereas 

the contextual lessons of a study in one region may be irrelevant in another, some generic 

implications can be drawn and applied. The use of a case study offers a better understanding on 

the dynamics of smallholder farming with emphasis on food security, institutional arrangements 

and climate change. It is in this context that this research was conducted among Mt. Kenya 

smallholder farmers in Embu County, Kenya. The study area depicts several aspects that 

smallholders in sub-Saharan Africa have to contend with including limited financial resources, 

shrinking farm sizes, over population and high costs of agricultural inputs among others.  

1.2. Thesis rationale and methodology overview 

This research argues that food security goals as well as successful climate change adaptation 

measures will remain elusive if the existence of power imbalances, gender differentials, and 

socio-economic capabilities are not acknowledged (Deressa et al., 2009; Terry, 2009). While 

gender differentials were not included in the scope of the research, interactions with 

smallholders revealed power imbalances and socio-economic dimensions of smallholder farming. 

Rationale and research questions 

The perspectives and perceptions of smallholder farmers formed the basis of this research. The 

aim was to assess conditions under which smallholders can best utilize institutional arrangements 

to boost their food production and subsequently livelihood security in order to address on-going, 

entrenched concerns such as limited resources, competing household needs as well as emergent 

concerns such as climate change. It seeks to address and contribute to three research gaps. First, 

is the need to provide evidence that places emphasis on the manner in which food and livelihood 

ǎŜŎǳǊƛǘȅ ŀǊŜ ŜƴǘǊŜƴŎƘŜŘ ŀƴŘ ƛƴǘŜǊǘǿƛƴŜŘ ƛƴ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΦ 
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Second, while thematic areas of food security and climate change have received wide attention 

in research, there is a need to offer more insights on how these are perceived and addressed at 

household and local levels. Third, the dynamics of institutional arrangements among smallholder 

farmers have yet to receive broad review, especially in light of their roles in supporting food 

security under conditions that are in constant flux. This research on Mt. Kenya smallholders is 

therefore guided by the following overarching question: Are the current institutional 

arrangements among smallholder farmers sufficient to bolster their food security in view of 

climate variability and climate change threats? To address this, several sub-questions were 

developed to aid in the creation of distinct interwoven building blocks.  

The first sub-question is: What are the existing food security concerns among Mt. Kenya 

smallholder farmers? Responses to this question will contribute to an understanding of how 

smallholders in the region define food security, what is the current baseline, what the related 

food security concerns are and how they approach challenges faced in achieving food security. 

The second sub-question is: What are the current institutional arrangements among Mt. Kenya 

smallholder farmers and how do they support them? Here, smallholders will offer insight into 

how they work with various formal institutions as well as participate in informal arrangements 

to support their livelihoods. Do they use different institutional arrangements to meet different 

needs? Are some arrangements more important and easier to deal with than others? 

The third sub-question is: What are the existing climate variability and change concerns among 

smallholder farmers? This question probes smallholders on their understanding of climate 

variability and change. Do they have examples of how this is evidenced in their region? Has it 
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affected their farming activities or livelihoods? What are the responses they have chosen as a 

result if any? 

Collectively, an analysis of responses to these questions will offer a better understanding on the 

dynamics of smallholder farming. The results were synthesized to offer broader lessons on 

improvement of food security outcomes among smallholders that can be applied in different 

regions sharing similar contexts. 

Overview of methodology 

The research was guided by broader themes such as the well-established and widely-used food 

security dimensions. While relying on insights from political ecology, the research used framings 

of uncertainties, social identity and scale to link between existing scholarship and the empirical 

findings. A constructivist approach was employed as it allowed for a better understanding of 

ǎƳŀƭƭƘƻƭŘŜǊǎΩ ǊŜŀƭƛǘƛŜǎ ŦǊƻƳ ǘƘŜƛǊ ƴŀǊǊŀǘƛǾŜǎΦ Using a case study approach, the research focused 

on a region that lies southeast of Mt. Kenya in Embu County. The fieldwork was carried out during 

two trips in May ς October 2013 and August ς September 2014. It engaged a group of smallholder 

farmers who practice mixed farming, spread across an area with varying topography and agro-

climatic conditions. Through focus group discussions and one-on-one interviews conducted on-

ŦŀǊƳΣ ǘƘŜ ŦŀǊƳŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǿŜǊŜ ŎŀǇǘǳǊŜŘ ƛƴ ŀǳŘƛƻ ǊŜŎƻǊŘƛƴƎǎ ŀǎ well as in note form. As well, 

interviews with several non-farmers who work closely with smallholders were conducted. The 

audio recordings were then transcribed and later coded using NVivo software to identify 

emerging themes. These themes offered a platform to perform further analysis of the research 

findings and are discussed in detail in this thesis.    
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1.3. Organization of the dissertation 

In the next chapter, an in-depth background of food security and smallholder farming is offered. 

Chapter 2 also offers an overview of the literature concerning smallholders and climate change 

as well as institutional arrangements. In Chapter 3, the research framework is presented covering 

both theoretical underpinnings as well as the methodological approach. The presentation of 

empirical findings occurs in the next three chapters in a similar format: each chapter begins with 

the findings from the field and thereafter offers a discussion on broader scholarship. Chapter 4 

provides research findings on food security among smallholder farmers in Mt. Kenya. In Chapter 

5, the findings on institutional arrangements are presented while Chapter 6 discusses the 

concerns on climate variability and change among the farmers. Chapter 7 is a synthesis of the 

research findings that reflects on the overarching research question. It draws on theoretical 

framings, empirical findings and broader scholarship in an attempt to tie the three together. The 

chapter also offers broader reflections on the contributions of this research and poses 

recommendations for future consideration. 
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Chapter 2. Food security and smallholder farmers: A local struggle in a 

globalizing world 

During the tail end of the Second World War, concerns for global food security emerged 

ŎƻƛƴŎƛŘƛƴƎ ǿƛǘƘ ǘƘŜ ǎƛƎƴƛƴƎ ƻŦ ǘƘŜ CƻƻŘ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŜ hǊƎŀƴƛȊŀǘƛƻƴΩǎ όC!hύ Ŏƻƴǎǘƛǘǳǘƛƻƴ (Davis, 

1945). However, it took over a decade for the foundational debates on food security to emerge 

and were perhaps best captured during a 1958 conference1 where Charles Darwin, grandson to 

the renowned evolutionist, presented a talk on the relationship between human population and 

food security. To frame this chapter, three of his major points are worth revisiting as a precursor 

to discussing current dynamics of food security.  

First, he cited the projection by demographers that the world population would stand at 4 billion 

come 2000 (Darwin, 1958). While seemingly robust, this estimation proved to be quite  modest 

as the world population stood at over 6 billion, with 1.2 billion people living in developed areas 

and the majority, 4.9 billion people, living in less developed regions (United Nations Population 

Division, 1998).  

Second, Darwin stated that there will always be Ψtoo many mouths to feedΩ irrespective of how 

much food is produced, further speculating that 50 years from then, more than 50% of the 

estimated 4 billion people would be hungry (Darwin, 1958). However, based on the United 

Nations Food and Agricultural OrganisationΩǎ (FAO) 2008 ǊŜǇƻǊǘ ƻƴ ŦƻƻŘ ƛƴǎŜŎǳǊƛǘȅΣ 5ŀǊǿƛƴΩǎ 

second prediction was also inaccurate. On the backdrop of soaring food prices the previous year, 

                                                 
1 This was during the Second Pugwash Conference on arms race that was held in Lac Beauport, Quebec. 
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the report indicated that 923 million people around the globe were chronically hungry (FAO, 

2008b), representing about 14% of the global population of 6.7 billion.  

Third, Darwin was concerned about the inability of food production to keep pace with population 

growth. Not surprisingly, his views aligned with neo-Malthusian beliefs that while increase in per 

capita food production was arithmetic, population growth was expected to be exponential 

(Pinstrup-Andersen & Watson II, 2011). Darwin observed that between 1947 and 1953, world 

agricultural production increased by 8% while over the same period, the world population grew 

by 11% (Darwin, 1958). On this basis, Darwin passionately advocated for population growth 

control measures as the pathway towards everyone having adequate food (Darwin, 1958).  

History has not treated Darwin kindly on several fronts. The last half of the 1990s saw world food 

production outpacing population growth. The food available per capita per day in 1969-71 was 

2,410 kilocalories but later increased in the period 1997-99 to 2,800 kcal (FAO, 2001). Global 

population grew impressively by 45%, between 1990 and 2010, but nevertheless, global per 

capita food production increased by 15% (Pinstrup-Andersen & Watson II, 2011). While this feat 

of global food production more than keeping pace with rising population is remarkable, it masks 

the challenges of the chronically hungry and obscures the reasons why hunger persists for many 

millions.  If the world is able to produce an adequate supply of food, why is food insecurity still a 

major concern around the globe? 

A comprehensive response to this question is both complex and beyond the scope of this thesis. 

IƻǿŜǾŜǊΣ ǘƘƛǎ ŎƘŀǇǘŜǊ ƛǎ ŘŜŘƛŎŀǘŜŘ ǘƻ ǎƘŜŘŘƛƴƎ ƭƛƎƘǘ ƻƴ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

population and agricultural producers ς the smallholder farmers ς who are so close to food yet 

food security remains elusive for a majority of them. The chapter has five sections that seek to 
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elucidate the plight of smallholders and their food security. Section 2.1 will provide an overview 

of food security and insecurity from global to regional levels, discussing both the trends and 

general concerns. Section 2.2 will then focus on the local context by showcasing smallholder 

farmers and issues that remain pertinent to their food security and livelihoods. Section 2.3 has a 

primer on climate change as a threat-multiplier and highlights how it compounds the challenges 

ǘƻ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜƭƛƘƻƻŘǎΦ {ŜŎǘƛƻƴ нΦп ǿƛƭƭ ǘƘŜƴ ŜȄǇƭƻǊŜ Ƙƻǿ ǎƻŎƛŀƭ ƴŜǘǿƻǊƪǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎ 

Ǉƭŀȅ ŀ ǊƻƭŜ ƛƴ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜlihoods and start to tease out how such can be of support in 

addressing some of their challenges. In the last section 2.5, concluding remarks are offered 

together with identified research gaps that will be explored in subsequent chapters of the thesis. 

2.1. Food security dimensions, global and regional perspectives  

Broader perspectives of food for human sustenance are often framed within food systems 

approaches or food security dimensions. The food systems approach is governed by a set of four-

staged activities, namely producing, processing and packaging, distributing and retailing, and 

consuming food (Ericksen et al., 2010). This research used the food security dimensions framing 

as it is better suited for assessments at the household level rather than the food systems 

approach. The research assessed how these dimensions resonate with views from smallholder 

farmers regarding food security. A good place to start is the definition of food security that was 

coined during the World Food Summit in 1996: Ψ! ǎƛǘǳŀǘƛon that exists when all people, at all 

times, have physical, social and economic access to sufficient, safe and nutritious food that meets 

ǘƘŜƛǊ ŘƛŜǘŀǊȅ ƴŜŜŘǎ ŀƴŘ ŦƻƻŘ ǇǊŜŦŜǊŜƴŎŜǎ ŦƻǊ ŀƴ ŀŎǘƛǾŜ ŀƴŘ ƘŜŀƭǘƘȅ ƭƛŦŜΩ. Carved out of this 

definition are the four dimensions of food security, namely, availability, access, utilization and 

stability (FAO, IFAD, & WFP, 2015).  



12 
 

A primer on the concepts of food security dimensions and relevant indicators is offered and 

summarized in Table 2.1 below.  

Table 2.1: Summary on the dimensions of food security ς concepts and indicators 

Dimension Concepts Indicators 

Availability 
Focuses on the supply of food, its 
production and stock levels. 

Assesses quantity, quality and diversity: 

¶ Dietary energy supply (DES) 

¶ Share of calories from cereals, tubers and roots 

¶ Average supply of animal-source protein 

¶ Average value of food production 

Access 

Rests on two pillars of physical and 

economic access. Physical access is 
determined by the availability and 
quality of infrastructure. Economic 

access is determined by disposable 
ƛƴŎƻƳŜ ŀƴŘ ǇŜƻǇƭŜΩǎ ǇǳǊŎƘŀǎƛƴƎ 
power. 

a) Physical: focus on infrastructure 

¶ Road & railway density 

¶ Percentage of paved roads over total roads 

b) Economic:  

¶ Domestic food price index 

¶ Prevalence of undernourishment 

¶ Share of food expenditure for the poor 

¶ Depth of food deficit 

Utilization 

Is hinged on how the body makes use of 

the consumed food, which in turn 
ŘŜǘŜǊƳƛƴŜǎ ƻƴŜΩǎ ƴǳǘǊƛǘƛƻƴŀƭ ǎǘŀǘǳǎΦ  

a) Ability to utilize food: 

¶ Access to sources of water 

¶ Access to Sanitation 

b) Outcomes of food utilization: 

¶ Nutritional failures of children under 5 years ς 

wasting, stunting, underweight 
¶ Prevalence of anaemia and Vitamin A deficiency 

in children under 5 years 
¶ Prevalence of anaemia and Vitamin A deficiency 

in pregnant women 

Stability 

This dimension applies across the 

above three. It is concerned with the 
temporal interruptions to the other 
three dimensions and is determined by 
exposure to various risks. 

a) Vulnerability ς factors that measure the exposure 
to food security risk: 

¶ Cereal dependence ratio 

¶ Area under irrigation 

¶ Value of staple food imports as a percentage of 

total merchandise exports 

b) Shocks ς the  incidence of: 

¶ Food price volatility 

¶ Fluctuations in domestic food supply 

¶ Political instability 

¶ Variability in per capita food production/supply 

Derived from: European Commission (EC) & FAO, 2008; FAO, IFAD, & WFP, 2013, 2014, 2015 
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{ƳŀƭƭƘƻƭŘŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ƻƴ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ǿŜǊŜ ŀƴŀƭȅȊŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘhe four dimensions. Of 

interest will be whether the four dimensions receive equal or unequal attention at the household 

level.  

2.1.1. Global trends 

During the World Food Summit (WFS) in 1996, a goal was set to halve the number of people who 

were undernourished in 1990-92, some 835 million people, by the year 2015 (FAO, 1999). The 

ƴŜȄǘ ǎŜŎǘƛƻƴ ǊŜƭƛŜǎ ƻƴ ǘƘŜ C!hΩǎ ŀƴƴǳŀƭ The State of Food Insecurity in the World (SOFI)2 reports 

to track levels of hunger and related population attributes on a global scale and to measure 

progression towards the overall goal of halving hunger over a 25-year period. While progress has 

been made, the sections below make a case for the need to review the food security dimensions 

in order to fast track the fight against widespread hunger.  

Although food is classified as a global commodity (Burke & Lobell, 2010a), it is evident that the 

world has had a challenge in meeting its food security needs. The distribution and depth of 

hunger is not static in either spatial or temporal scope. For instance, market forces or changes in 

the climate have been documented to cause a shift in the vulnerability of populations as well as 

responsibilities in safeguarding food security (FAO, 2008a). As evident in Table 2.2, progress has 

occurred in reducing the number of hungry people overall. In mid-2016, it is however clear that 

the target set in 1999 to lower the number of hungry people globally to 400 million remains 

elusive.  

                                                 
2 The measurement of food security is both controversial and difficult (Burke & Lobell, 2010a).  The SOFI reports 
however provide a rich and reliable resource to track world food hunger and insecurity ς at global, regional and to 
ǎƻƳŜ ŜȄǘŜƴǘ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭǎΦ ¢ƘŜ C!h ǳǎŜǎ ǘƘŜ ǘŜǊƳǎ άŎƘǊƻƴƛŎŀƭƭȅ ƘǳƴƎǊȅέ ŀƴŘ άǳƴŘŜǊƴƻǳǊƛǎƘŜŘέ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ ǘƻ 

identify people facing food insecurity. 
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Table 2.2: Number of chronically hungry (in millions) across the world.  

Year ending3 

 
Developed 
Countries 

Countries in 
Transition 

Developing 
Countries 

Total 

1981 -- -- 920.0 -- 
1992 20.0 -- 990.7 1010.6 
1997 17.5 -- 774.0 791.4 

1998 34.0 -- 792.0 826.0 
1999 11.0 27.0 777.0 815.0 
2000 11.0 30.0 799.0 840.0 

2001 18.0 -- 901.0 919.0 
2002 21.2 -- 908.4 929.6 

2003 9.0 25.0 820.0 854.0 
2005 13.0 -- 885.0 898.0 

2006 15.2 -- 857.7 872.9 
2007 15.4 -- 926.9 942.3 

2008 10.6 -- 839.4 850.0 
2009 15.0 -- 852.0 867.0 

2010 15.2 -- 863.0 878.2 
2011 15.7 -- 824.9 840.5 

2012 15.7 -- 805.0 820.7 
2013 15.7 -- 826.6 842.3 

2014 14.6 -- 790.7 805.3 

20164 14.7 -- 779.9 794.6 
   Source: Compiled from UN FAO SOFI reports 

A quick assessment of the global status on world hunger reveals that a great disparity exists both 

on the extent of hunger and the concentration of the populations facing hunger. In wealthier 

nations, food producers benefit from existing social safety nets. Some of the existing safety nets 

include facilities for borrowing, financial markets that function well enough to mitigate loses e.g. 

through the provision of insurance, and support from government to maintain livelihoods (Burke 

& Lobell, 2010b). It is no surprise that the focus of interventions and agricultural policies differs 

in developed versus developing regions. For instance, researchers indicate that wealthier 

countries are concerned about the safety of food and the convenience of consumers while the 

                                                 
3 In practice, it is customary for the UN FAO to present three-year averages in order to smooth out effects of 
temporary shocks as well as lower random errors (Pinstrup-Andersen & Watson II, 2011). However, SOFI reports 
ǇǊƻǾƛŘŜ Řŀǘŀ ŦƻǊ ŀ ǎƛƴƎƭŜ ȅŜŀǊΦ CƻǊ ǘƘƛǎ ǘŀōƭŜΣ ǘƘŜ άȅŜŀǊ ŜƴŘƛƴƎέ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ȅŜŀǊ ǿƛǘƘ Řŀǘŀ ŘǊŀǿƴ ŦǊƻƳ Ƴƻǎǘ ǘƘŜ 
recent SOFI report which provides information for that particular year or end of the three-year period.  
4 Projection for the period 2014-2016. 
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poorer nations are more focused on food security and the livelihoods of smallholder farmers 

(Amekawa et al., 2010). 

Although national food security is not necessarily wholly dependent on local food production 

(Challinor et al., 2007), developing countries are more predisposed to having poor and 

insufficient measures that can overcome shortages in overall food supply (Burke & Lobell, 2010b) 

and mitigate against hunger. As indicated in Table 2.2Σ ǘƘŜ ƎǊŜŀǘŜǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

hunger is ŦƻǳƴŘ ŀƳƻƴƎ ŘŜǾŜƭƻǇƛƴƎ ǊŜƎƛƻƴǎ ǘƘǳǎ ƧǳǎǘƛŦȅƛƴƎ ǘƘŜ C!hΩǎ ǊŜǇƻǊǘǎΩ ŦƻŎǳǎ ƻƴ ƘƛƎƘƭƛƎƘǘƛƴƎ 

hunger in these regions. The following section evaluates the trends in global food security as well 

as examining the status of sub-Saharan Africa (SSA).  

2.1.2. The case of food security in sub-Saharan Africa 

Progress has been recorded in reducing the number of undernourished populations globally and 

this is especially commendable across several developing countries. However, there are over a 

ƘǳƴŘǊŜŘ ŎƻǳƴǘǊƛŜǎ ǘƘŀǘ ŀǊŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ ΨŘŜǾŜƭƻǇƛƴƎ ƴŀǘƛƻƴǎΩ ŀƴŘ ŀ ŎƻƳōƛƴŜŘ ŀǎǎŜǎǎƳŜƴǘ 

masks existing disparities and the uneven distribution of hunger within the group. As evidenced 

in Figure 2.1, this is certainly true in the case of sub-Saharan Africa.  
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Figure 2.1: Number of undernourished in other developing countries and sub-Saharan Africa. 
Source: UN FAO SOFI reports 

Sub-Saharan Africa (SSA) on average contributes about a quarter of the undernourished people 

in developing countries but actually accounts for about 16% of the population in the developing 

world (Population Reference Bureau, 2015). Overall, SSA falls outside the global trend of 

improvements in food security  since 1981.  Food insecurity became more entrenched in SSA in 

the 1980s and 1990s and has remainded relatively constant over the past 25 years as experienced 

by about 200 million people in the region (Table 2.3).  This is in sharp contrast to other developing 

countires where fluctuations occurred between 1981 and 2007 but recorded a steady decline in 

hunger in the last decade.  

Table 2.3: Number of undernourished in total population (in millions) between 1990-1992 and 2014-2016 

in other developing countries and in sub-Saharan Africa 

  Number of undernourished (millions) 
Period Other Developing Countries  Sub-Saharan Africa 

1990-1992 815.0 175.7 

2000-2002 704.8 203.6 

2005-2007 720.9 206.0 

2010-2012 599.3 205.7 

2014-2016 559.9 220.0 

% Change  -31.3 25.2 

Trend Ҩ ҧ 
Source: (FAO, IFAD, & WFP, 2015) 
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The prevalence of hunger adds another dimension to our understanding of food insecurity. A 

ƳŜŀǎǳǊŜ ƻŦ ǘƘŜ ǇǊŜǾŀƭŜƴŎŜ ƻŦ ƘǳƴƎŜǊ ƛƴ ŜŀŎƘ ǊŜƎƛƻƴΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ, in sub-Saharan 

Africa, there is a higher proportion of the population that are hungry in comparison to other 

developing regions as a whole. On a global scale, one in every nine people is undernourished 

while in sub-Saharan Africa the ratio is one in every four  (FAO, IFAD, & WFP, 2014). Overall, the 

prevalence of hunger in other developing countries has decreased more than it has in sub-

Saharan Africa.  

The focus on reducing numbers rather than prevalence remains an elusive goal and many 

developing countries are yet to reach it. In 2000, one hundred and eighty nine member states of 

the United Nations ratified the Millennium Development Goals (MDGs) with various targets set 

for 2015. Under the first MDG, the target of halving the proportion of undernourished people has 

been termed less ambitious than that crafted during the Wold Food Summit of halving the 

number of undernourished (FAO, IFAD, & WFP, 2013).  According to the latest SOFI edition, a 

majority of the developing countries tracked had achieved the MDG1 hunger prevalence target. 

Out of 129 countries, 72 had reached the MDG target while only 29 had met the WFS target (FAO, 

IFAD, & WFP, 2015). By the end of 2015, it is expected the WFS goal of reducing  

undernourishment to 400 million will be missed by approximately 285 million people (FAO, IFAD, 

& WFP, 2015). Clearly, the WFS targets for reducing food insecurity remain aspirational. 

Globally, food consumption patterns are changing giving rise to two trends of convergence and 

adaptation (Ericksen et al., 2009; FAO, 2004). Dietary convergence refers to the growing similarity 

of diets around the world especially narrowing down to staple foods such as wheat and rice. 

Correspondingly, dietary adaptation arises from changing high-pressure lifestyles especially in 
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urban areas that propel people to consume more meals outside the home as well as an increase 

in the consumption of highly processed foods (FAO, 2004). According to Pinstrup-Andersen and 

Watson II (2011) the focus on convenience of food is also on the rise among urban areas in 

developing countries and is often positively related to an increase in incomes. 

The last four decades has seen an increase in the spread of food insecurity, food availability per 

capita, obesity, and the prevalence of nutritional deficiencies, as well as an increase in the 

diversity of diets (Pinstrup-Andersen & Watson II, 2011). Most notably, the demand for meat and 

other highly refined products increases as levels of affluence rise. With a projected population 

growth to 9 billion by 2050, the demand for both cereals and meats is expected to rise by over 

50% (Hanjra & Qureshi, 2010). Thus, the obesity paradox ς a rise in cases of malnutrition recorded 

in developed countries where food availability and access are not a major challenge. Some 

authors have however linked obesity and malnutrition to poverty status in developed countries 

(Tanumihardjo et al., 2007)Φ Lƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΣ ǿƘƛƭŜ ƻōŜǎƛǘȅ Ƴŀȅ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀ ΨƭǳȄǳǊȅ 

ǇǊƻōƭŜƳΩΣ ƻǘƘŜǊ ŘƛŜǘ ǊŜƭŀǘŜŘ ƛƭƭƴŜǎǎŜǎ ŀǊŜ ƻƴ ǘƘŜ ǊƛǎŜ, e.g. cases of diabetes are expected to soar 

to 228 million come 2025 (FAO, 2004). These points underscore the need to holistically review 

food security dimensions without ignoring the influence of economic factors on nutrition choices 

(FAO, WFP, & IFAD, 2012).  

2.1.3. Food security and natural resources 

The link between food security and natural resources also merits attention. For food producers, 

two of the most important natural resources are water and land for cultivation and habitation 

(especially for smallholders). Rapid population growth has been the cause of land degradation in 

many areas and this worsens food insecurity (Gaiser et al., 2011). Additionally, extensive water 
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resource use by agriculture and other sectors is a growing concern ranging from critically low 

levels in California due to intensive farming to the depletion of ƴŀǘǳǊŀƭ άwater towersέ5 in many 

catchment areas in developing countries such as Kenya. For instance estimates from a decade 

ago indicated that Africa used 85% of its water in agriculture (Denton, 2002). Rising demand from 

non-agricultural uses such as in expanding industries and urban areas (Hanjra & Qureshi, 2010) 

puts additional pressure on water resources which in turn limits the quantities available for 

agricultural use, thereby constraining food security further (Kang, Khan, & Ma, 2009). 

Compounding this further, the global rural-to-urban population ratio that stood at 70:30 in 1950 

will change to 30:70 by 2050. Most of the growth is expected to occur in developing countries 

(Misselhorn et al., 2012), putting additional pressure on scarce water resources. The shortage of 

water for household use has direct and significant effects on the health and sanitation of 

especially children and people who may be vulnerable from pre-existing conditions such as 

diseases. Similarly, the occurrence of drought can often escalate into conditions of famine due 

to human-driven factors such as over-cultivation, which compromises the ability of soils to retain 

moisture (Amekawa, 2011). It is therefore warranted when  Hanjra and Qureshi (2010) raise the 

alarm on water usage pointing out that the scarcity projections made for 2025 were actually 

realized in 2000.  

2.1.4. Evaluating the progress and taking stock 

While progress towards reducing world hunger has been made, many agencies at global through 

local scales are still struggling to work out a strategy that will ensure that both the number of 

                                                 
5 άaƻǳƴǘŀƛƴǎ ŀƴŘ ƘƛƎƘƭŀƴŘǎ ŀǊŜ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ƴŀǘǳǊŀƭ άǿŀǘŜǊ ǘƻǿŜǊǎέ ōŜŎŀǳǎŜ ǘƘŜȅ ǇǊƻǾƛŘŜ ƭƻǿƭŀƴŘǎ ǿƛǘƘ 

essential freshwater for irrigation and food productionΦέ (Viviroli & Weingartner, 2008, p. 15). 
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hungry people and prevalence of hunger continue on a downward trend and eventually be 

eradicated. Keeping the momentum on this trend remains a challenge as rising populations and 

increasing food demand implies that over the next four decades, global food production must 

increase by over 100% (Hanjra & Qureshi, 2010). Three other considerations in addressing the 

adaptation of food systems to emerging challenges emerge from subsequent sections of this 

chapter. These include: that an increase in agricultural yields needs more than technical 

solutions; that trade-offs occur at multiple scales; and that proper governance is necessary in 

food systems (Ericksen et al., 2009).   

Several recommendations have been made in each of the FAO annual SOFI reports together with 

food policy initiatives at regional and national levels. However, the problem of world hunger 

persists and is unlikely to be permanently solved in the near future. In regions such as sub-

Saharan Africa where the number of hungry people has been on the rise, current political will is 

weak and there is a lack of serious and consistent commitment by member governments to 

combat hunger (FAO, WFP, & IFAD, 2012; Mayne, 2006). The Maputo Declaration signed in 2003 

by African governments to allocate 10% of national expenditure budgets to agriculture by 2008 

(FAO, 2003)  and achieve a 6% annual growth in agriculture (Wiggins & Keats, 2013) is still off-

track as many nations have yet to meet their obligations. This is of great concern for two main 

reasons. First, Reilly and Schimmelpfenning, (2000) estimate that it takes between 15 to 30 years 

to realize full returns on agricultural investments. Therefore, delaying the compliance with 

investment commitments in present the day pushes back the date to register gains in sub-

Saharan Africa hunger reduction. Second, evidence exists that food insecurity in many parts of 

Africa is already driven by climate change, whose major role lies in revealing underlying 
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vulnerabilities (Challinor et al., 2007). A further discussion on climate change as a threat-

ƳǳƭǘƛǇƭƛŜǊ ǘƻ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ǎŜŎǳǊƛǘȅ is in Section 2.3.  

Food security assessments at regional and global levels do not reveal how risk among vulnerable 

populations is distributed or how it changes. It is however evident that considerable variability 

exists within regions and as well as in the countries (Gregory, Ingram, & Brklacich, 2005). Since 

vulnerability can either be transient or chronic, any measure of food insecurity needs to remain 

sensitive to risk redistribution (Adger, 2006; FAO, 2008a). This shift in risk and vulnerability 

continually reshapes food insecurity maps driven by non-food factors. For example, over half of 

all malnutrition is driven by diseases such as HIV/AIDS and malaria (Brown & Funk, 2008). Ignoring 

these factors casts a veil on the real causes of vulnerability and makes addressing food insecurity 

a challenge. Now, it is evident that several factors are at play when discussing food insecurity and 

reasons why it persists. The understanding of these factors emerge best from the perspectives 

of smallholder farmers who are both food producers and consumers. 

2.1.5. Limitations in estimating extent of food insecurity 

Improvements in food security must be supported by measurements at multiple scales. At 

national levels, aggregate numbers are critical in informing policy decisions and relevant 

improvements. At local levels however, it is necessary to understand various individual and 

household level dynamics at play that influence food security outcomes.  

In its sixth publication of SOFI, FAO admitted that limitations exist in their methodology to 

provide global estimates. Their numbers rely on national parameters such as country food 

balance sheets and levels of inequality ς a slight variation of which can cause a significant change 

in the estimates (FAO, 2004). Scholars such as Liu et al. (2008) ƘŀǾŜ ŎǊƛǘƛǉǳŜŘ C!hΩǎ ǳǎŜ ƻŦ ōŀƭŀƴŎŜ 
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ǎƘŜŜǘǎ ŘǳŜ ǘƻ ǘƘŜ ƳŜǘƘƻŘΩǎ ƘƛƎƘ ǎŜƴǎƛǘƛǾƛǘy to assumptions which may be occasioned by changing 

estimates. It therefore comes as no surprise that in subsequent annual SOFI publications, FAO 

makes efforts to provide more recent estimates that differ from numbers previously provided.  

Table 2.4: Number of undernourished people (in millions) for base period 1990-1992  
SOFI 

Report 
Year 

2001 2002 2003 2004 2005 2006 2008 2009 2010 2011 2012 2013 2015 

Developed  -- -- -- -- -- -- 19 19 17 15 20 20 20 

Developing 816 819 817 824 824 823 823 826 827 833 980 994 991 

Total -- -- -- -- -- -- 842 845 843 848 1000 1015 1011 

Source: UN FAO, SOFI reports ς respective report year as per column heading. Rounded to nearest million 

 

As shown in various SOFI annual reports and summarized here in Table 2.4 above, this change in 

estimates is most evident for 1990-1992 data ς the base period on which the WFS target was set.  

2.2. The local context and smallholdersΩ perspective  

Computations of global and regional hunger are drawn from national data. These data obscure 

variations at local and households levels (Liu et al., 2008) and as Schmidhuber and Tubiello (2007) 

assert, national self-sufficiency does not guarantee food security to all residents of that country. 

They expound that a country that does not produce enough food locally may have monetary and 

non-monetary resources to buy adequate food for all e.g. Singapore and Hong Kong. However, a 

country such as India may produce sufficient food within its borders but a large proportion of the 

population remains food insecure (Schmidhuber & Tubiello, 2007).  

Although the household is used as the most common unit of hunger assessment at local levels, it 

is not uncommon for it to oscillate in and out of poverty states within short periods affecting 

their food security (Alwang, Siegel, & Jørgensen, 2001). Food security remains in a state of flux 

at all levels. An insight into how this relates to smallholdersΩ ƘƻǳǎŜƘƻƭŘǎ would offer a better 

framework to assess food security cumulatively from local to global levels.  
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It was only after the 1970s that focus on food security shifted from national production and global 

trade to needs at households and individual levels (Clapp, 2014b; FAO, 2008a). This shift is 

credited on the work of Amartya Sen who placed emphasis on assets and entitlements at these 

levels (Watts, 1989). Showcasing the smallholder at the center of global food security concerns 

would serve as a suitable strategy to unmask the complexity of both global and local food systems 

and the many elements and agents at play within it (Pinstrup-Andersen & Watson II, 2011). The 

ǎŜŎǘƛƻƴǎ ōŜƭƻǿ ǿƛƭƭ ŦǊŀƳŜ ŀǎǇŜŎǘǎ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜƭƛƘƻƻŘǎ ŀƴŘ ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ǘƘŜȅ ŦŀŎŜΦ Lǘ ǿƛƭƭ 

emphasize and demonstrate why it is necessary to focus on their plight if success in tackling food 

insecurity in sub-Saharan Africa and other developing regions is to record steady progress.  

2.2.1. Smallholders in focus: Why do they matter? 

! ǊŜŎŜƴǘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ртл Ƴƛƭƭƛƻƴ ŦŀǊƳǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƻǾŜǊ фл҈ ŀǊŜ owned (through 

various forms of tenure) by individuals or families and that approximately 84% of these farms are 

less than two hectares in size (FAO, IFAD, & WFP, 2015)Φ Lƴ ǊŜƎƛƻƴǎ ǎǳŎƘ ŀǎ {{!Σ ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

agricultural production contribution accounts for 84%, producing mostly staple foods (FAO, 

2008b). As is the case in many developing countries, these small farms are located in rural areas 

ŀƴŘ ǊŜƳŀƛƴ ŎŜƴǘǊŀƭ ƛƴ ōǳƛƭŘƛƴƎ ƭƻŎŀƭ ŜŎƻƴƻƳƛŜǎΦ DƭƻōŀƭƭȅΣ ƻǾŜǊ ул҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŦƻƻŘΣ ƛƴ ǾŀƭǳŜ 

terms, is generated from small-scale farms (FAO, IFAD, & WFP, 2015).  It is evident that inclusive 

strategies led by smallholders can not only go a long way in promoting agricultural sectors (Jayne 

& Muyanga, 2012) but also play a pivotal role in eliminating hunger across many economies 

within sub-Saharan Africa.  

{ƳŀƭƭƘƻƭŘŜǊǎ ŀƭǎƻ Ǉƭŀȅ ŀ Ǿƛǘŀƭ ǊƻƭŜ ƛƴ ŘŜǾŜƭƻǇƛƴƎ ŎƻǳƴǘǊƛŜǎΩ ŜŎƻƴƻƳƛŜǎΦ hǾŜǊ ǘƘŜ Ǉŀǎǘ ǘǿƻ ǘƻ ŦƻǳǊ 

ŘŜŎŀŘŜǎΣ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŎƻƴǘǊƛōǳǘƛƻƴ Ƙŀǎ ōŜŜƴ ŀŎŎƭŀƛƳŜŘ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ǎǳŎŎŜǎǎ ƛƴ 
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countries such as China and Vietnam (FAO, WFP, & IFAD, 2012). In sub-Saharan Africa, 

smallholders are more entrenched not only because they contribute the highest to agricultural 

production but also because, in turn, agriculture contributes most significantly to African 

ŜŎƻƴƻƳƛŜǎ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ ƻǘƘŜǊ ǎŜŎǘƻǊǎΦ 9ǎǘƛƳŀǘŜǎ ƻŦ ŀƎǊƛŎǳƭǘǳǊŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ !ŦǊƛŎŀƴ 

economies in comparison to other sectors are difficult to compute and inconclusive, largely due 

to lack of solid data. In recognition of this gap, the Comprehensive Africa Agriculture 

5ŜǾŜƭƻǇƳŜƴǘ tǊƻƎǊŀƳƳŜ ό/!!5tύ ǎƛƴƎƭŜŘ ƻǳǘ ƻƴŜ ƻŦ ƛǘǎ ǎƛȄ ŀŎǘƛƻƴ ŀǊŜŀǎ ŀǎ ǘƻ άƛƴŎǊŜŀǎŜ 

production of and access to qualƛǘȅ Řŀǘŀ ŀƴŘ ƪƴƻǿƭŜŘƎŜΣ ŀƴŘ ǇǊƻǾƛŘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ǘƘŜ ǇǳōƭƛŎΦέ 

(NEPAD, 2013, p. 38). It is however clear and interesting to note that at national levels, as the per 

capita GDP increases, the importance of agriŎǳƭǘǳǊŜΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ŜŎƻƴƻƳȅ ŘŜŎǊŜŀǎŜǎ 

(FAO, WFP, & IFAD, 2012)Φ {ƛƳƛƭŀǊƭȅΣ ǿƘƛƭŜ ƛǘ ǊŜƳŀƛƴǎ ǘǊǳŜ ǘƘŀǘ ǎƳŀƭƭƘƻƭŘŜǊǎΩ Ƴŀƛƴ ƻŎŎǳǇŀǘƛƻƴ ƛǎ 

derived from farming, the importance of agriculture to livelihoods at households levels decreases 

as people seek more opportunities from non-farm activities (Amekawa et al., 2010). Therefore, 

the production of food by smallholders only forms a portion of their livelihood activities. The 

smallholder constantly balances on- and off-farm activities to collectively build their livelihood.  

2.2.2. Investments in livelihoods and knowledge: addressing poverty and hunger 

Several interventions have been made to address hunger and poverty with varying successes. In 

the 1990s, the focus on poverty reduction in developing countries as part of broader  

development agendas influenced donors to reduce their investments in agriculture to such an 

extent that between 1990 and 2005, there was a decrease by 45% in aid spending on agriculture 

(Harris & Orr, 2014). Studies have shown that well-structured investments in agriculture are four 

times more likely to reduce poverty in comparison to investments in other sectors (FAO, 2008b) 
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ς provided inequality in incomes is not excessive (FAO, WFP, & IFAD, 2012). The reduction of 

poverty is stipulated in the first MDG and has been the foundation and driver for many rural 

development programs established in sub-Saharan Africa. As Flora (2010) states, the underlying 

assumption guiding MDG1 was that a reduction in poverty would lead to an increase in 

purchasing power and hence a decrease in food insecurity.  

The other justification for addressing both poverty and hunger concurrently is because they are 

both a cause and a result of each other (FAO, 2002). Access to food in developing countries is 

often constrained by both poverty and low agricultural productivity (Amekawa et al., 2010). 

Development projects which aim to realize the dual win must however be both sustainable and 

reach the neediest recipients. For example, in cases where severe hunger calls for emergency 

interventions such as food aid, FAO recommends the use of poverty maps (FAO, 2003) to 

effectively target and reach the most vulnerable. Succeeding the MDGs is Agenda 2030 of 

Sustainable Development which stipulates that: food, livelihoods and natural resources 

management must be addressed collectively; rural development and investments in agriculture 

are powerful tools to end poverty and hunger; and agriculture has a major role to play in 

addressing climate change (FAO, 2016). 

It is paramount that poverty reduction be combined with increased access to public goods (FAO, 

2006) ŜƴǎǳǊƛƴƎ ǘƘŀǘ ǘƘŜ ƛƴǘŜƴŘŜŘ ƻǳǘŎƻƳŜǎ ƻǳǘƭƛǾŜ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘƛƳŜƭƛƴŜΦ hƴŜ ŀǎǇŜŎǘ ǘƘŀǘ ƛǎ ƭƛƪŜly 

to guarantee the double win of reducing poverty and food insecurity is the focus on livelihoods. 

In rural areas of SSA where most smallholders reside, livelihood activities are interconnected and 

requiring collective support. For example, the World Food Program (WFP) runs some projects in 

Kenya where they provide aid to the neediest by purchasing food from local smallholders who 
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are able to grow it within the same or in a neighbouring community. Some of these projects 

ƛƴŎƭǳŘŜ ǘƘŜ ΨtǳǊŎƘŀǎŜ ŦƻǊ tǊƻƎǊŜǎǎΩΣ ΨCƻƻŘ ŦƻǊ !ǎǎŜǘǎΩ ŀƴŘ ǘƘŜ Ψ/ŀǎƘ ŦƻǊ !ǎǎŜǘǎΩ ǇǊƻƎǊŀƳǎ ǿƘƛŎƘ 

are aimed at tackling both food insecurity and poverty6. At the very least, these programs aim to 

ƳƻǾŜ ōŜƴŜŦƛŎƛŀǊƛŜǎ ŦǊƻƳ ΨŦƻƻŘ ŀƛŘΩ ǘƻ ΨŦƻƻŘ ŀǎǎƛǎǘŀƴŎŜΩΦ {ƛƳƛƭŀǊƭȅΣ ǇƻǾŜǊǘȅ ŀƴŘ ŦƻƻŘ ǎŜŎǳǊƛǘȅ 

interventions must not be disruptive of local arrangements; e.g. in cases where smallholders 

households barter produce for the provision of services, they should not be compelled to move 

to a cash-based economy.  The respect for and adherence to existing local arrangements is often 

a challenge for initiators of development projects in their efforts to reduce poverty and food 

insecurity. Part of the challenge emanates from the move towards globalization and standardized 

ways of delivering and implementing projects.  

²ƘŜƴ ƴŜǿ ƪƴƻǿƭŜŘƎŜ ŜƳŜǊƎŜǎ ŀƴŘ ƛǘ ōŜŎƻƳŜǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƛƴǘŜƎǊŀǘŜ ƛǘ ƛƴǘƻ ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

activities, it should conflate rather than be at conflict with existing norms and practices (Eidt, 

Hickey, & Curtis, 2012). Previously, the transfer of knowledge and technology, which was 

dominantly one-way from researchers to the farmers ς and often via intermediaries such as 

extension workers (Kilelu et al., 2011),  proved ineffective as it overlooked insights from farmers 

(Amekawa, 2011). Besides a lack of a collaborative knowledge sharing platform between the 

researchers and farmers that would leave the latter feeling insignificant, there is the additional 

element of illiteracy. In 2004, it was estimated that a majority of the 852 undernourished people 

lived in rural areas as did most of the 860 million illiterate adults in the same period (FAO, 2004). 

                                                 
6 See: Purchase for Progress (P4P) http://www.wfp.org/purchase-progress/kenya, Food for Assets (FFA) and Cash 

for Assets (CFA) http://www.cgap.org/sites/default/files/eG2P_Kenya.pdf. 

http://www.wfp.org/purchase-progress/kenya
http://www.cgap.org/sites/default/files/eG2P_Kenya.pdf
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There is room to further explore how knowledge, education and experience can be leveraged to 

ŜƴƘŀƴŎŜ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŎƻƎƴƛǘƛƻƴ ƻŦ ŎƘŀƴƎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎ ƭŜŀding to improved decision-making. 

2.2.3. Smallholders in a globalized world 

The livelihoods of smallholders are often guided by how they identify with their locale (Coles & 

Scott, 2009). Increasingly however, the world is shrinking in the context of time and space as 

more regions of the world embrace the use of different technologies and systematic linkages that 

allow for the ease of doing trade. These advances in globalization may give rise to additional risks 

to smallholders who have to negotiate their livelihoods in economic and trade environments that 

are constantly in a state of flux. For instance, prior to the 1990s, smallholders in Kenya 

ŎƻƴǘǊƛōǳǘŜŘ тл҈ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƘƻǊǘƛŎǳƭǘǳǊŀƭ ŜȄǇƻǊǘǎ ōǳǘ ŀǘ ǘƘŜ Ŝnd of that decade, their share 

had dwindled to only 18% (FAO, 2004). With the spread of globalization, neoliberal policies were 

adopted (Amekawa, 2011; Caplan, 2009) in many developing countries and have led to the edging 

out of smallholders forcing them to consider non-agricultural activities in order to support their 

livelihoods (Amekawa, 2011). In the case of the Kenyan horticultural smallholders, their share of 

the contribution shrank as flower growing shifted to 42% in favour of commercial private farms 

and 40% to large farms that were leased or owned directly by importers from developed 

countries (FAO, 2004). In instances where the latter type of farming occurs (foreign owned and 

leased farms), the host country may be focused more on attracting and retaining investments 

rather than ensuring food and livelihood security for its population (Tirado et al., 2010). National 

policies may therefore lean more towards economic growth than food security.  

As producers of food for consumption and for trade, smallholders differ from subsistence farmers 

and often engage with markets in one form of trade or another. The underlying assumption 
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would be that since smallholders rely on food produce to sell and support their livelihoods, they 

have the incentives to produce as much surplus and hence increase their profit margin. However, 

a study done in Kenya among maize farmers reveals that production levels are influenced more 

by the known prices of inputs rather than the anticipated and often unknown prices the produce 

would fetch at the market (FAO, 2014). Further, external linkages to avenues where smallholders 

can market their produce are often thin and underdeveloped in developing countries (Miruka et 

al., 2012).  

Estimates indicate that in developing countries, 30% of farmers can be classified as food insecure 

(Brown & Funk, 2008)Φ LƴƘŜǊŜƴǘƭȅΣ ǎƳŀƭƭƘƻƭŘƛƴƎ ƛƴ ǘƘŜ ŘŜǾŜƭƻǇƛƴƎ ǿƻǊƭŘ Ŏŀƴ ōŜ ǘŜǊƳŜŘ ŀ ΨƘƛƎƘ-

ǊƛǎƪΩ ŀŎǘƛǾƛǘȅ (FAO, 2008b) given the uncertainties of weather, inputs and markets that plague it. 

In spite of this, there is need to acknowledge that smallholders are heterogeneous (Lynam & 

Twomlow, 2014) in their capacity and attitudes  (FAO, 2014), values and interests (Eriksen et al., 

2011) towards farming, as well as their preferences, priorities and practices. Their heterogeneity 

is majorly a factor of their cultural practices and is as well dictated by their environment. These 

determining factors may also lay ground for resistance to changes in their practices. For instance, 

ǎƻƳŜ ǎǘǳŘƛŜǎ ŀŎǊƻǎǎ !ŦǊƛŎŀ ǊŜŎƻǊŘŜŘ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŀŘƻǇǘƛƻƴ ǊŀǘŜǎ ƻŦ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ƻǊ 

improved seed varieties varying from 0% to 80% (Burke & Lobell, 2010b). While the wide range 

of uptake may be as a result of many factors, smŀƭƭƘƻƭŘŜǊǎΩ ǇǊŜŦŜǊŜƴŎŜǎ ŀǊŜ ŀ ƳŀƧƻǊ ƛƴŦƭǳŜƴŎŜ ƛƴ 

the success or failure of many projects.  

Divergent trade-offs, priorities and preferences of farmers are however not unique to developing 

countries. In a study conducted in southeastern Arizona where there was a water shortage, a 

couple that owned a ranch chose to reduce their household water consumption so that their 



29 
 

cattle could have sufficient water (Coles & Scott, 2009). In developing countries, a smallholder 

may not have the option of reducing their own consumption thus resorting to disposing off the 

ŎŀǘǘƭŜ ƛΦŜΦ ŘƛǎǘǊŜǎǎŜŘ ƭƛǉǳƛŘŀǘƛƻƴΦ Lƴ ŜƛǘƘŜǊ ŜȄŀƳǇƭŜΣ ƛǘ ƛǎ ŎƭŜŀǊ ǘƘŀǘ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ŦŀǊƳŜǊǎΩ ƛƴŎŜƴǘƛǾŜǎΣ 

preferences and priorities lead to different choices and outcomes. This calls for a better 

understanding on what drives farmers, especially smallholders, with an aim of providing suitable 

motivation that would in turn push them closer to being food secure. 

2.3. Climate change and smallholders 

Climate change in IPCC usage refers to a change in the state of the climate that can be 

identified (e.g. using statistical tests) by changes in the mean and/or the variability of its 

properties, and that persists for an extended period, typically decades or longer. It refers 

to any change in climate over time, whether due to natural variability or as a result of 

human activity. (Intergovenmental Panel on Climate Change (IPCC), 2007, p. 30) 

Previously, climate change was considered a scientific event, largely ignoring implications on 

human systems (Denton, 2002). Although social scientists caught on to the topic several decades 

after their natural sciences counterparts (Terry, 2009), the urgent need to protect societies and 

economies from the impacts of climate change were well articulated in the widely circulated 

Stern Review (Ceccato, Giannini, & Giupponi, 2011). Some scholars deem the focus on climate 

change impacts on socio-economic environments as more important than changes in the 

biophysical environment (Granderson, 2014; Schmidhuber & Tubiello, 2007). This emphasis may 

however be ranked lower by for example poor people who face more pressing stressors (Terry, 

2009). Thus, the study of vulnerability of societies to the impacts of climate change have gained 

traction and been explored extensively in literature. It is acknowledged that even within groups, 
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levels of vulnerability can vary as dictated by factors such as age, gender and power (Djoudi, 

Brockhaus, & Locatelli, 2013). As a result, the framing of ΨŀŘŀǇǘŀǘƛƻƴ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΩ Ƙŀǎ ōŜŜƴ 

critiqued since it seemingly distances how risk is generated and diverts attention from the causes 

of vulnerability (Ribot, 2011).  

2.3.1. Linking concepts in climate change 

CƻǊƳŀƭƭȅΣ ǘƘŜ ǘŜǊƳ ΨŀŘŀǇǘŀǘƛƻƴΩ ǿŀǎ ǳǎŜŘ ōȅ ŀƴǘƘǊƻǇƻƭƻƎƛǎǘǎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 

variability but its usage in the 1990s evolved to encompass how humans respond to climate 

change (Engle, 2011; Janssen & Ostrom, 2006). While advocating for thorough causal analysis on 

climate change and its effects on humans, Ribot (2011) submits that vulnerability and adaptation 

ŀǊŜ ƭƛƴƪŜŘ ōȅ ΨǊƛǎƪΩ ǿƘŜǊŜ ǘƘŜ ŦƻǊƳŜǊ ŎŀǳǎŜǎ ƛǘ ŀƴŘ ǘƘŜ ƭŀǘǘŜǊ ǊŜǎponds to it. Nevertheless, some 

adaptation actions can also increase risk and give rise to unintended consequences e.g. when 

humans adapt but at the cost of biodiversity loss (Eriksen et al., 2011) or environmental 

degradation (Gregory, Ingram, & Brklacich, 2005).   

In reference to socio-ŜŎƻƭƻƎƛŎŀƭ ǎȅǎǘŜƳǎΣ ǘƘŜ ǘŜǊƳ ΨǾǳƭƴŜǊŀōƛƭƛǘȅΩ ƛǎ ƻŦǘŜƴ Ŏŀǎǘ ƛƴ ŀ ƴŜƎŀǘƛǾŜ ǘƻƴŜ 

ǊŜŦŜǊǊƛƴƎ ǘƻ ǘƘŜ ǎȅǎǘŜƳΩǎ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǿƘƛƭŜ ΨǊŜǎƛƭƛŜƴŎŜΩ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ŀōǎƻǊō 

disturbance and changes with the capacity to self-organize (Adger, 2006). Originally, the term 

vulnerability was coined from studies on poverty and occurrence of natural hazards (Janssen & 

Ostrom, 2006). However, different systems and the components within them interact to 

cumulatively determine vulnerability, e.g. the interaction between livelihoods and existing 

agricultural policy (Adger, 2006). Knowledge on these interactions is key to informing stronger 

policies which can in turn support better responses to climate change (Deressa et al., 2009).   
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According to Engle (2011) and Folke (2006), an additional link between vulnerability and 

ǊŜǎƛƭƛŜƴŎŜ ƛǎ ōǊƻƪŜǊŜŘ ōȅ ΨŀŘŀǇǘŀōƛƭƛǘȅΩ ƻǊ ΨŀŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅΩΣ ǿƘƛŎƘ ƛǎ ŦǊŀƳŜŘ ǇƻǎƛǘƛǾŜƭȅ ŀǎ ǘƘŜ 

ability of a system to prepare in advance or to respond to effects caused by changes and stresses. 

Primarily, adaptive capacity can be influenced (Marshall, 2010) and is often determined by 

dominant development indicators such as literacy levels, income, and even quality of institutions 

(Fankhauser & Schmidt-Traub, 2011). Consequently, adaptive capacity is often measured at 

national levels often obscuring the disparities that occur at local levels (Iglesias, Quiroga, & Diz, 

2011). A different view (Pelling et al., 2008) suggests that there is potential in enabling proactive 

adaptation if measurements of adaptive capacity focuses on process rather than output. This 

approach would be better suited since different levels of decision-making are necessary for 

improved livelihoods.  

2.3.2. Sensitivity to climate change and related effects 

The more a household relies on agriculture for their livelihood, the higher their sensitivity to 

climate change since it is expected to have a significant impact on the sector (Burke & Lobell, 

2010a). Since agriculture in many parts of sub-Saharan Africa still relies on rainfall seasons, the 

ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ŀǎ ǿŜƭƭ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǊŀƛƴŦŀƭƭ ŎŀƭŜƴŘŀǊΦ ¢ƘŜȅ ŀǊŜ ǘƘǳǎ ƳƻǊŜ 

susceptible to climate variations and change. Overall, agricultural production, without farm-level 

or institutional adaptation, is expected to decline by 9-21% by 2050 in developing world regions 

as a result of climate change (Misselhorn et al., 2012) ς where the range is occasioned by the 

different climate change scenarios. However, as Molua (2011) points out, adaptation measures 

at the farm level in response to perceived or experienced changes can reduce the variability in 

yields. Some smallholders may be able to adapt to climate change for example by shifting to crops 
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that perform relatively well under an altered climate. Farming systems and local consumer 

preferences are highly linked (Burke & Lobell, 2010b). Therefore, switching to new crops may 

occasion a shift in cultural consumption preferences (Brown & Funk, 2008). If they are able to 

trade these new food crops for their preferred choices, their level of integration with non-local 

markets remains key.  

In sub-Saharan Africa, market access is said to be the least structured among developing regions 

which has significant implications for smallholder farmers (FAO, 2008b). Besides, climate change 

Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ƻǘƘŜǊ ǊŜƎƛƻƴǎ ŀƴŘ ŘŜǇŜƴŘƛƴƎ ƻƴ Ƙƻǿ ƛƴǘŜƎǊŀǘŜŘ ǘƘŜ ǎƳŀƭƭƘƻƭŘŜǊΩǎ ƭƻŎŀƭ ƳŀǊƪŜǘ ƛǎ 

to regional and international ones, spikes in prices for their preferred food cannot be ruled out 

(Burke & Lobell, 2010a). Although the instability in food prices may be short-term, these  shocks 

have the ability to render smallholder farmers more vulnerable to long-term poverty traps (FAO, 

2011). This is a possible scenario since it is difficult in the absence of safety nets such as insurance 

for smallholders to weather volatility in food prices (Misselhorn et al., 2012). It poses a challenge 

especially in the rural areas in developing countries where the poor often spend between 60-80% 

of their total income on food (Pinstrup-Andersen & Watson II, 2011). The case is different in 

developed countries where farmers rarely go hungry since besides having well-structured safety 

nets, only a small fraction ς as  low as 10% ς of income goes into food purchases (Burke & Lobell, 

2010b; Pinstrup-Andersen & Watson II, 2011). 

2.3.3. Smallholders and perceptions of risk and vulnerability 

It is established that changes in agricultural production from year to year or season to season are 

more as a result of climate variability (Kang, Khan, & Ma, 2009) rather than climate change. 

However, based on their experiences, farmers tend to remember what is important to them 
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(Nelson & Stathers, 2009), thus increasing the likelihood that farmers in a single region may recall 

different climate ǇŀǘǘŜǊƴǎΦ CǳǊǘƘŜǊΣ ƛǘ ƛǎ ƴƻǘ ǳƴŎƻƳƳƻƴ ǘƻ ƻōǎŜǊǾŜ άŎƻƴŦƛǊƳŀǘƛƻƴ ōƛŀǎέ ŀƳƻƴƎ 

smallholders causing them to process information selectively in order to strengthen and validate 

their beliefs (Pahl-Wostl, 2007). Therefore, perceptions on changing climates and the associated 

risks are more likely to shape ŀ ŦŀǊƳŜǊΩǎ ōŜƘŀǾƛƻǳǊ ǘƘŀƴ ŀŎǘǳŀƭ ǎŎƛŜƴǘƛŦƛŎ ƳŜŀǎǳǊŜƳŜƴǘǎ (Bryan et 

al., 2013)Φ [ƛƪŜǿƛǎŜΣ ƛǘ ǿƻǳƭŘ ōŜ ǾŀƭƛŘ ǘƻ ƻōǎŜǊǾŜ ǘƘŀǘ άǇeople judge risks differently based on 

their perception ƻŦ ōŜƛƴƎ ŀōƭŜ ǘƻ ƛƴƅǳŜƴŎŜ Ǌƛǎƪǎέ (Pahl-Wostl, 2007, p. 563).  

As revealed in a study by Lata and Nunn (2012), the gap between perceived and actual risk can 

be a hindrance to adopting sustainable adaptation practices. For instance, a study by Patt and 

Schröter (2008) among farmers in Mozambique living close to a floodplain concluded that a 

ǊŜǎŜǘǘƭŜƳŜƴǘ ǇǊƻƧŜŎǘ ŘŜǎƛƎƴŜŘ ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ŦŀƛƭŜŘ ǎƛƴŎŜ ǘƘŜ ǇŜƻǇƭŜΩǎ Ǌƛǎƪ ǇŜǊŎŜǇǘƛƻƴ ǿŀǎ 

different. As Patt and Schröter (2008) ǎǳƎƎŜǎǘΣ ǘƘŜ ǇŜƻǇƭŜΩǎ ŘŜǎƛǊŜǎ ǿŜǊŜ ƴƻǘ ŦŀŎǘƻǊŜŘ ƛƴǘƻ ǘƘŜ 

program design and perhaps their perception was that the risk of leaving was higher than that of 

remaining in the floodplain. For climate change adaptation strategies to succeed and remain 

sustainable, divergent views and power differences must be accommodated (Rodima-Taylor, 

Olwig, & Chhetri, 2012). In this example, it is also possible that the people were being defiant to 

authority and resisting change that was externally required of them by an agency that wielded 

more power.  

2.3.4. Climate change and behaviour modification 

In sub-Saharan Africa, many smallholders rely on rainfall for agricultural production. The 

variability of available rainfall from one season to the next increases their vulnerability, more so 

if they are experiencing poverty ς and will as a result seek ways to avoid risk (Vermeulen et al., 
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2012). As a risk reducing strategy, many smallholders diversify their livelihoods by engaging in 

income-generating activities ς a risk-aversion behavior that is reinforced when uncertainties 

caused by climate change arise (Molua, 2011; Morton, 2007).  

Over time, farmers have made changes to their farming practices to suit changing weather 

patterns. The science linking these modifications as responses to actual climate change is still 

weak (Burke & Lobell, 2010b). According to Coles & Scott (2009), it is clear however that while 

shorter term changes in the climate may affect production, in the long run, the effects are on the 

ǎƳŀƭƭƘƻƭŘŜǊΩǎ ƭƛǾŜƭƛƘƻƻŘΦ wŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǎƘƻǊǘŜǊ ǘŜǊƳ ŎƘŀƴƎŜǎ ŀǊŜ ƻŦǘŜƴ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŎƻǇƛƴƎΩ 

ǿƘƛƭŜ ǘƘƻǎŜ ƻƴ ǘƘŜ ƭƻƴƎŜǊ ǘŜǊƳ ŀǎ ΨŀŘŀǇǘŀǘƛƻƴΩ (Osbahr et al., 2008). It is purported by Tschakert 

(2013) that those who employ coping strategies expect things to return to normalcy or at least a 

previous state. While the timing (or stimulus) of adaptation strategies determines whether they 

are anticipatory or reactive, an assessment of the degree to which they are spontaneous (or 

intentional) can divulge whether those strategies are planned or autonomous (Smit & Wandel, 

2006).  

Climate change undermines the ability to modify future behaviour as a response to anticipated 

changes based on lessons gained from past experiences (Engle, 2011). In addition, Moser and 

Ekstrom (2010) mention other barriers to climate change adaptation lie in leadership, resources, 

communication and information, as well as in values and beliefs. Further, because climate change 

occurs globally and its effects stretch into posterity, suitable responses not only need to span 

both spatial and temporal scales (Eriksen et al., 2011) but should also be built into existing sector 

strategies (Fankhauser & Schmidt-Traub, 2011) and capitalize on synergies. Since climate change 

effects become clearly evident after a longer time period (often retrospectively), such knowledge 



35 
 

may encourage behaviour that focuses only on shorter-term goals and needs especially among 

rural dwellers (Lata & Nunn, 2012). Additionally, according to Mitchell and Tanner (2008) more 

effort is needed to look into the intergenerational transfer of poverty and vulnerability to climate 

change. By using a multi-scalar approach to addressing climate change, the fallacy ς of assuming 

that targeting one scale causes automatic and positive spillover effects into the next one 

(Gregory, Ingram, & Brklacich, 2005) ς is likely to be avoided. Indeed, Pelling et al., (2008) caution 

that spillover effects of adaptation on one scale, both spatial and temporal, can constrain the 

adaptive capacity of other scales. 

2.4. Smallholders and institutions 

The relationship between smallholders and organizations has been explored widely. 

hǊƎŀƴƛȊŀǘƛƻƴǎ ŀǊŜ ŘŜŦƛƴŜŘ ŀǎ άstructural entities of group, agency, and association, operating at 

different levels with varying degrees of ŀǳǘƻƴƻƳȅ ŀƴŘ ǎŎƻǇŜ ƻŦ ŀǳǘƘƻǊƛǘȅέ (Amekawa, 2011, p. 

135). However, their engagement with informal institutions and social networks among them is 

highly underdeveloped in scholarly literature. Institutions7, both formal and informal, can 

improve food security outcomes by creating an enabling environment for smallholders. This 

enabling environment must be structured around four dimensions: (i) policy, programmes and 

legal frameworks, (ii) mobilizing human and financial resources, (iii) partnerships and 

coordination mechanisms, and (iv) evidence-based decision making (FAO, IFAD, & WFP, 2014). 

This section starts with an exploration on what is known in this topic and the potential for existing 

                                                 
7 The rest of the thesis will idŜƴǘƛŦȅ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŀǎ ΨŦƻǊƳŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ǿƘƛƭŜ ΨƛƴŦƻǊƳŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎΩ ƻǊ ΨǎƻŎƛŀƭ 

ƴŜǘǿƻǊƪǎΩ ǿƛƭƭ ŘŜǇƛŎǘ ƭƻŎŀƭ ŀǊǊŀƴƎŜƳŜƴǘǎ ƻŦ ŀǎǎƻŎƛŀǘƛƻƴ ŀƳƻƴƎ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎΦ  
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social institutions to better support smallholders in meeting their food security needs as they 

accomplish other livelihood targets.  

2.4.1. Informal institutions and social networks among smallholders 

Smallholders live in communities within which several familial and social ties exist. These serve 

as the basis for informal social institutions at local levels. Besides serving as a feature of a 

common cultural identity, these social linkages also offer central organizing principles (Allen et 

al., 2012; Never, 2011)Φ Lƴ ǊŜŎƛǇǊƻŎŀƭ ŦŀǎƘƛƻƴΣ άinformal institutions give shape to, whilst being 

reproduced by, repeateŘ ǊƻǳƴŘǎ ƻŦ ŎǳǎǘƻƳŀǊȅ ōŜƘŀǾƛƻǳǊέ (Pelling et al., 2008, p. 869).  

Social networks play an important role in increasing smallholdeǊǎΩ ŘŜŎƛǎƛƻƴ-making capacity and 

should therefore be targeted when strengthening policies that address climate change (Acosta-

Michlik & Espaldon, 2008; Burke & Lobell, 2010b; Sietz, Lüdeke, & Walther, 2011). In the adoption 

of agricultural technology, Deressa et al. (2009) state that social networks can act as conduits for 

finances and information, and offer cooperation to address common challenges. Social groups 

among farmers offer solidarity (Laube, Schraven, & Awo, 2012) and are an effective medium 

through which innovative agricultural techniques can be conveyed (Eidt, Hickey, & Curtis, 2012) 

as well as sharing risk and offering reciprocity especially during periods of crisis (Eriksen et al., 

2011; Osbahr et al., 2008; Trærup, 2012).  

2.4.2. Social networks and climate change 

Although climate change can also weaken social networks (Trærup, 2012) or expose existing 

institutional weaknesses (Mitchell & Tanner, 2008), literature has increasingly asserted that 

social institutions play a central role in contributing towards climate change adaptation (Engle, 

2011; Granderson, 2014). However, institutions can also inhibit successful adaptation responses 
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(Amaru & Chhetri, 2013; Engle & Lemos, 2010) since they are also deemed to be inherently 

conservative (Gupta et al., 2010). As suggested by Gupta et al. (2010), it is necessary for 

institutions to constantly take advantage of and incorporate new information related to current 

and projected climate change while remaining proactive if their efforts are to bear fruit.  

While climate change effects are cross-sectoral (Lata & Nunn, 2012), smallholders in developing 

countries also face greater challenges from climate change since institutional capacity in those 

regions is deficient (Adger, 2006). The lack of knowledge integration across different institutions 

(Eidt, Hickey, & Curtis, 2012), ranging from interactions at global to local levels, can hamper the 

progress of smallholders. Likewise, indigenous knowledge is important (Gregory, Ingram, & 

Brklacich, 2005) and the inclusion of this local knowledge based on experience (Eriksen et al., 

2011) can impart new skills (Osbahr et al., 2008) and sustain institutional measures geared 

towards climate change adaptation.  

2.4.3. Social networks and governance 

Weak social networks give rise to lower cohesion (Buechler, 2009), especially in cases where 

vulnerabilities exist since smallholders have to navigate several layers to access power and 

resources and are often left out of decision-making processes (Adger, 2006)8. With this 

recognition, however, it is key to note that being able to speak out about their issues does not 

ensure that smallholders have contributed towards decision-making.  

                                                 
8 Marginalization among farmers is not unique to sub-Saharan Africa. Coles and Scott (2009) provide an example of 

Hispanic farmers in southeastern Arizona who experienced challenges accessing the assistance they required. 
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At local levels, it is not uncommon to have a problem in the design of programs where actors 

operating at different scales are disconnected (Amaru & Chhetri, 2013). Agency9 needs to exist 

allowing for full participation and interaction with differing powers, norms and knowledge 

(Brown, 2011). Framing this in a stronger context, Robinson and Berkes (2011) state that where 

new challenges emerge requiring adaptation, it is unlikely that any one party will have all the 

necessary information. This therefoǊŜ Ŏŀƭƭǎ ŦƻǊ ŀ ΨŘŜƭƛōŜǊŀǘƛƻƴΩ όǿƘƛŎƘ ƛǎ ƳƻǊŜ ŎƻƴŘǳŎƛǾŜ ŦƻǊ 

ƭŜŀǊƴƛƴƎύ ǊŀǘƘŜǊ ǘƘŀƴ ƳŜǊŜ ΨǇŀǊǘƛŎƛǇŀǘƛƻƴΩΣ ŀǎ ŀ ƴŜŎŜǎǎƛǘȅ ŦƻǊ ǘƘŜ Ŏƻ-production of knowledge, 

which can begin by seeking consensus on defining and understanding what the challenge is 

(Robinson & Berkes, 2011). 

The top-down models of passing information from government agencies to communities have 

often proved ineffective and the would-be beneficiaries unresponsive (Lata & Nunn, 2012). As an 

option, an inclusive platform can be modelled from cases where government extension services 

ŀǊŜ ǊŜǇƭŀŎŜŘ ōȅ ƳƻǊŜ ΨƭƻŎŀƭƭȅ ǊŜǎǇƻƴǎƛǾŜ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳǎΩ ŀƭƭƻǿƛƴƎ ŦŀǊƳŜǊǎ ǘƻ ŦŀŎǘƻǊ ƛƴ ǘƘŜƛǊ 

priorities (Challinor et al., 2007, p. 391). For Munang and Nkem (2011), such a platform should 

be a radical departure from top-Řƻǿƴ ŀǇǇǊƻŀŎƘŜǎ ǘƻ ŀ ƳƻǊŜ ΨŘŜƳƻŎǊŀǘƛŎΩ ǎǇŀŎŜ ǿƘŜǊŜŀǎ Pelling 

et al., (2008) Ŏŀƭƭ ŦƻǊ ΨǊŜŦƭŜȄƛǾŜ ƎƻǾŜǊƴŀƴŎŜΨ ǿƘŜǊŜ ŀƭƭ ŀŎǘƻǊǎ ƘŀǾŜ Ŝǉǳŀƭ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ǘƻ ƛƴŦƭǳŜƴŎŜ 

collective decisions.   

Informal networks have also been known to influence their ƳŜƳōŜǊǎΩ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǿƛǘƘ ŦƻǊƳŀƭ 

organizations such as insurance providers (Trærup, 2012). Members of informal networks have 

                                                 
9 For an in-depth report on human agency and environmental systems, see (Biermann et al., 2009) 
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a sense of trust within their social groups. It is therefore apparent that building trust and 

legitimacy has the potential to improve adaptation to climate change (Huntjens et al., 2012). 

2.5.  Summary and way forward 

In summary, food insecurity is declining but the rates are neither even nor consistent globally. 

Shifting global patterns, mainly dietary convergence and adaptation, are changing the dynamics 

of food (in)security. In developed countries where food availability and access are not a 

challenge, cases of food safety, malnutrition in the form of obesity, plus diet and lifestyle related 

diseases are on the rise. In developing countries, food access and availability for all remain a 

concern but the challenge is compounded by diet related diseases such as diabetes. From either 

observation, it is apparent that the dimension on utilization merits greater attention.  

This background review reveals that existing scholarship largely does not emphasize that 

ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŀǇǇǊƻŀŎƘ ǘƻ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ƛǎ ǘƛŜŘ ǘƻ ǘƘŜƛǊ ƭƛǾŜƭƛƘƻƻŘ ǎŜŎǳǊƛǘȅΦ ¢ƘŜ ǎƳŀƭƭƘƻƭŘŜǊ ƛǎ 

more concerned about meeting their livelihood needs from what they produce rather than 

having the appropriate and recommended number of calories per day so as to be deemed food 

secure. With the constant states of flux in economies, climate and population dynamics, the food 

security dimension of stability is still elusive at global and regional levels. For the household and 

the individual level, the element of stability merits deeper discussion and will be explored in 

subsequent chapters.  

Smallholders in developing regions such as sub-Saharan Africa require an enabling environment 

to realize and maximize on their full potential. If this is provided, the households and region 

would make progressive strides towards sustainable food security and improve their quality of 
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life. Such an environment should provide for improved decision-making by smallholders with 

special consideration of their food production as a means for sustaining their livelihoods. 

Where climate change concerns emerge, a discussion on risks and uncertainty is warranted. For 

many smallholders, however, encounters with uncertainties and risks occur daily and they are 

constantly negotiating and adjusting their activities to mitigate or cope with them. Examples of 

these include: whether the seeds they plant in a particular season will do well; if the pesticides 

and fertilizers they acquired are of high quality and will perform as expected; on market timing 

to get proper prices, credible buyers and good sales for their produce; on harvests being sufficient 

to convert to money for exchange to meet livelihood expenses, and so on. 

Lastly, sustained political commitment by governments is a prerequisite in the fight against 

hunger (FAO, IFAD, & WFP, 2014). While this calls for improvements in higher-level governance 

structures in formal institutions, there is a need to reassess local institutional arrangements. 

These arrangements are key to advancing gains in food security especially among smallholder 

farmers. 
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Chapter 3. Theoretical underpinnings and development of the research 

framework 

tƻƭƛǘƛŎŀƭ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ƛƴŦƭǳŜƴŎŜǎ Ƴŀȅ ƭƛƳƛǘ ŀ ƘƻǳǎŜƘƻƭŘΩǎ ƭƛǾŜƭƛƘƻƻŘ ǎŜŎǳǊƛǘȅ (Foran et al., 

2014). The strengths of political ecology (PE) in unmasking such influences can be employed with 

the aim of improving livelihood security. The first section of this chapter will focus on concepts 

developed through PE that can support this research and improve our understanding of 

livelihoods and how they are negotiated at household and broader levels. In the second section, 

the research approach and rationale is provided. The third section provides the context of the 

research setting, participants and ethical considerations. The last section explains how the data 

analysis was carried out as well as how the results will be presented in the rest of the chapters 

to come.  

3.1. Insights from political ecology 

The term ΨǇƻƭƛǘƛŎŀƭ ŜŎƻƭƻƎȅΩ ǿŀǎ ŎƻƛƴŜŘ ƛƴ ǘƘŜ мфтлǎ ƛƴ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ Ƙƻǿ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛǎǎǳŜǎ 

such as soil degradation had become highly politicized (Neumann, 2005). The term gained 

momentum when calls for changes of unsustainable ways of life were linked to concerns on 

ǇƻǎǘŜǊƛǘȅΩǎ ǿŜƭƭōŜƛƴƎ (Atkinson, 1991). Political ecology is thus influenced by the broader field of 

political economy, especially related to agriculture and environmental degradation (Foran et al., 

2014)Φ {ǘǳŘƛŜǎ ƻŦ ǇƻƭƛǘƛŎŀƭ ŜŎƻƴƻƳȅ άfocus on the relationship between individual and group 

preferences, with scale and level issues at its coreέ (Gibson, Ostrom, & Ahn, 2000, p. 233). In 

order to implement changes at different levels (e.g. reduction in soil degradation), there is a need 

to acknowledge spatial heterogeneity, variability and non-linear causation (Neumann, 2005). 

However, such challenges cannot be addressed in isolation of the contexts in which they occurred 
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(Bryant & Bailey, 1997). In recognition of negative influences that limit livelihoods, a first step of 

inclusivity would be to identify marginalized households and develop ways to engage them. A 

significant second step is to recognize that the empowerment of such households is a process 

rather than a product (Brown, 2011). This calls for a better understanding of underlying factors 

including household-level risks (such as switching to new farming technologies and changing 

farming environments), social identities and perceptions.  

3.1.1. Social identities influence perceptions of risk and vulnerability 

ά{ƻŎƛŀƭ ƛŘŜƴǘƛǘȅ ǊŜŦŜǊǎ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƪƴƻǿƭŜŘƎŜ ƻǊ ǎŜƴǎŜ ƻŦ ōŜƭƻƴƎƛƴƎΧώLǘϐ ƛǎ ŎƻƴǎƛŘŜǊŜŘ 

both an aspect of self and social perception as well as an influence on risk perception, 

perception of information and perception of self-ŜŦŦƛŎŀŎȅέ (Frank, Eakin, & López-Carr, 

2011, p. 67).  

Risk must therefore be assessed beyond physical threats and consider how people understand 

themselves and the world around them. This implies that perceptions of risk vary, necessitating 

a case by case basis assessment (Dwyer & Minnegal, 2006). Additionally, risks can lead to 

potential benefits as well as cause detrimental outcomes. Lessons from an agroforestry 

promotion project indicated that poor farmers are more concerned with providing food for their 

families and knowingly forgo taking risks of venturing into new farming technologies that might 

have potential benefits (Meijer et al., 2014). Such risks are more likely to be taken up by 

ΨƻǇǇƻǊǘǳƴƛǘȅ ǎŜŜƪŜǊǎΩ ǿƘƻ Ƴŀȅ ōŜ ŜƴƧƻȅƛƴƎ ƘƛƎƘŜǊ ƭŜǾŜƭǎ ƻŦ ŦƻƻŘ ǎŜŎǳǊƛǘȅ (Meijer et al., 2014). In 

the absence of options such as insurance that reduce negative outcomes, people opt for risk-

averse actions which may hinder benefits such as those that would be gained from agricultural 

diversification (FAO, 2008b, 2011). Risk-aversion is also observed when people have a low 
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capacity to cope with significant changes such as spikes in input prices (FAO, IFAD, & WFP, 2013). 

However, attitudes are transient, therefore views towards risk do change (Alwang, Siegel, & 

Jørgensen, 2001).  

Environmental issues and risk are both socially constructed and culturally influenced (Lutes, 

1998). Similarly, cultural experiences in combination with historical experiences shape responses 

to perceived or experienced risk (Forsyth, 2003). Ψ/ƻƎƴƛǘƛǾŜ ōƛŀǎΩ ƻŎŎǳǊǎ ǿƘŜƴ ƛƴŘƛǾƛduals do not 

alter their behaviour when they encounter change (Burke & Lobell, 2010b). For instance, 

smallholders may not be aware that changes in their environment are due to phenomena such 

as climate change. They may therefore continue with their old practices as a response to (or 

irrespective of) the changes. This underscores the importance of unmasking the social 

dimensions of climate change with the equal weight that scientific analysis enjoys (Granderson, 

2014)Φ !ƴŀƭƻƎƻǳǎƭȅΣ ǇŜƻǇƭŜ ƘŀǾŜ ōŜŜƴ ƪƴƻǿƴ ǘƻ ǇƻǊǘǊŀȅ ΨŎƻƴŦƛǊƳŀǘƛƻƴ ōƛŀǎŜǎΩ ŀƴŘ ǎŜƭŜŎǘƛǾŜƭȅ 

seek and process information that is in line with their beliefs (Pahl-Wostl, 2007), further 

solidifying their perceptions.  

Political ecology scholarship is cognizant of the unequal distribution of costs and benefits 

between weaker and stronger (or wealthier and more powerful) actors ς with the former bearing 

more burdens and the latter reaping greater benefits (Bryant & Bailey, 1997). Often fueled by 

self-interest, stronger actors deliberately control the distribution of power leading to increased 

vulnerability among weaker actors (Adger, 2006). Meaningful progress in addressing these power 

inequalities can only be achieved by first acknowledging that they exist.  
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3.1.2. Decision-making under conditions of uncertainty 

A broader framing of politicaƭ ŜŎƻƭƻƎȅ άǊŜǇƭŀŎŜǎ ŀǎǎǳƳǇǘƛƻƴǎ ƻŦ ŜǉǳƛƭƛōǊƛǳƳΣ ǇǊŜŘƛŎǘŀōƛƭƛǘȅ ŀƴŘ 

ǇŜǊƳŀƴŜƴŎŜ ǿƛǘƘ ƛƴǎǘŀōƛƭƛǘȅΣ ŘƛǎŜǉǳƛƭƛōǊƛǳƳΣ ŎƘŀƻǘƛŎ ŦƭǳŎǘǳŀǘƛƻƴǎ ŀƴŘ ŘȅƴŀƳƛǎƳέ (Neumann, 

2005, p. 63). These latter conditions are dominant in the agricultural context through which 

farmers negotiate their livelihoods. In brief, political ecology allows for the examination of 

systems that are constantly in a state of flux thus returning to a state of equilibrium would not 

be possible (Neumann, 2005). These changes and a lack of permanence give rise to levels of 

uncertainty, thus warranting an examination of how decisions are made under such conditions. 

A person who is uncertain expresses a lack of confidence on the level of knowledge they possess 

about a particular issue (Sigel, Klauer, & Pahl-Wostl, 2010). Risk is applicable when actors are able 

ǘƻ ŀǎǎŜǎǎ ǘƘŜ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ŎŜǊǘŀƛƴ ŜǾŜƴǘǎ ƻŎŎǳǊǊƛƴƎ ōǳǘ άǳƴŎŜǊǘŀƛƴǘȅ  ŀǇǇƭƛŜǎ ǘƻ ŎƻƴǘŜȄǘǎ ƛƴ ǿƘƛŎƘ 

ƴƻ ǎǳŎƘ ŀǎǎŜǎǎƳŜƴǘ ƛǎ ǇƻǎǎƛōƭŜΦέ (Dwyer & Minnegal, 2006, p. 2). 

Assumptions exist on how responses to uncertainty vary. For instance, attempts to address 

uncertainty in their livelihoods may see farmers at local levels use coping mechanisms that are 

viewed as reactionary. On the contrary, higher-level institutions appear to practice anticipatory 

approaches (Osbahr et al., 2008) and plan a priori on how to address external threats. This 

assumption provides an avenue through which institutions (both formal and informal) can 

directly influence decisions at the community and household level that buffer livelihoods and 

increase the potential for food security. 

In summary, the basics of decision-making rely on four main factors. First is the trigger or 

motivation for making the decision. Second is the expected outcome(s) from the decision that is 

to be made. The third factor is the available information and its related attributes of accessibility 
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and accuracy.  Lastly, the decision-maker must consider the trade-offs which are often dynamic 

and change with time. These factors will emerge in later chapters as the analysis of ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

responses is presented. 

3.1.3. Examining complexities and interactions across scale 

Events that occur in one place may have far reaching effects in another. Sociologists have made 

calls that emphasize the contextual understanding of place-based events, e.g. soil erosion, before 

considering non-place based factors (Neumann, 2005). Thus, while external factors elsewhere 

can affect local conditions, a deeper assessment of the current situation in the locale of interest 

remains a prerequisite. Political ecology facilitates the understanding of local activities driven by 

non-place based forces (Bryant, 2001).  

Issues related to food security and climate change span multiple temporal and spatial scales. For 

example, climate change is driven by global factors and yet its effects are highly localized. In 

similar vein, the food security of smallholder farmers is affected by (and also affects) external 

factors. However, their local conditions must be fully understood prior to drawing linkages and 

examining interactions with external factors that can act as either drivers or inhibitors of food 

security.  

3.2. Research framework 

άCƻƻŘ ƻŦŦŜǊǎ ŀ ǳǎŜŦǳƭ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘƘŜ ǿƻǊƭŘ ŜŎƻƴƻƳȅ ŀƴŘ ǇƻƭƛǘƛŎǎ ōŜŎŀǳǎŜ ƛǘ ƛǎ ŎŜƴǘǊŀƭ ōƻǘƘ 

to accumulatiƻƴ ƻŦ ŎŀǇƛǘŀƭΣ ŀƴŘ ǘƻ ƭƛǾŜƭƛƘƻƻŘ ŀƴŘ ŎƻƳƳǳƴƛǘȅέ (Friedmann, 1998, p. 87) 

Food security is central in both anchoring livelihoods of producers as well as supporting 

economies reliant on agricultural productivity. This section links the intellectual roots discussed 

above and offers a research approach used to contextually examine food security among 
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smallholder farmers. Previous discussions demonstrated that the production and consumption 

of food does not occur in a vacuum. Several factors need to be considered if the challenges of 

food insecurity among smallholder farmers are to be sufficiently addressed. These include: 

a) Appreciating that social identities play a significant role in how risk is perceived and 

responded to; 

b) Understanding the decision-making processes especially, under conditions of uncertainty; 

and 

c) Recognizing that complexities across temporal and spatial scale exist and that inherent 

trade-offs must be considered. 

Taken in combination, these factors highlight the complex environments under which 

smallholder farmers negotiate their livelihoods. At the farm level, smallholders do not treat the 

uncertainties arising from climate change any differently from those arising from other factors 

such as fluctuating input prices. The above considerations, together with the background laid in 

Chapter 2, offer a foundation for this research and inform the approach adopted.  

Research problem and questions 

As presented in the background in Chapter 2, food security is a major concern in sub-Saharan 

Africa and features more prominently among smallholder farmers. Smallholders must surmount 

numerous challenges to ensure their own food security as well as provide surpluses that they can 

sell to meet their livelihood needs. Many of the obstacles faced by smallholders are driven by 

external forces that increase risks of food insecurity due to underlying vulnerabilities. Climate 

change is said to exacerbate these complex dynamics. However, smallholders do not live in 

isolation, but rather, in communities. As such, they have engaged in various institutional 
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interactions to meet their food security and livelihood needs. A deeper understanding of these 

challenges merits a case study on smallholders. On this basis, the overarching research question 

is formulated as follows: 

Are the existing institutional support arrangements sufficient to strengthen food security 

ŀƳƻƴƎ aǘΦ YŜƴȅŀΩǎ ǎƳŀƭƭƘƻƭŘŜǊǎ ƛƴ ǾƛŜǿ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǘƘǊŜŀǘǎΚ  

The following research sub-questions have been formulated in order to address the question 

above: 

1. What are the existing food security concerns ŀƳƻƴƎ aǘΦ YŜƴȅŀΩǎ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ? 

2. ²Ƙŀǘ ŀǊŜ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎƭƛƳŀǘŜ ǾŀǊƛŀōƛƭƛǘȅ ŀƴŘ ŎƘŀƴƎŜ ŎƻƴŎŜǊƴǎ ŀƳƻƴƎ aǘΦ YŜƴȅŀΩǎ 

smallholder farmers? 

3. How do institutional arrangements in the region support the farmers to bolster food 

security? 

The above sub-questions served as boundaries to the research thus necessitating a suitable 

approach to guide meaningful data collection, analysis of the problem in context as well as 

synthesis for broader implications. Answering each of the sub-questions, was intended to create 

building blocks that would produce a response to the overarching question.    

Research approach and rationale 

This research is firmly anchored in the broader fields of food security and climate dynamics 

(variability and change). It probes the perceptions and experiences of food security concerns at 

the household level. The research is guided by the food security dimensions of availability, 
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access, utilization and stability. A household unit10 in this research is defined as the group of 

individuals, either living within the same homestead or outside of it, but whose primary food and 

ƻǘƘŜǊ ƭƛǾŜƭƛƘƻƻŘ ƴŜŜŘǎ ŀǊŜ ƳŜǘ ŦǊƻƳ ǘƘŜ ǳƴƛǘΩǎ ŦŀǊƳ ŀƴŘ ƻŦŦ-farm resources.  Gains in agriculture 

are positively correlated to high levels of social capital (Trærup, 2012). Therefore, this research 

seeks to understand how various forms of social capital through institutional arrangements 

ƛƴŦƭǳŜƴŎŜ ŀ ƘƻǳǎŜƘƻƭŘΩǎ ƭƛǾŜƭƛƘƻƻŘ ŀƴŘ ŦƻƻŘ ǎŜŎǳǊƛǘȅΦ  The discussions on climate dynamics will 

be guided by the concepts of uncertainty, risk and vulnerability as framed by political ecology.   

3.3. Research setting and context 

In this section, the research area is described as well as an overview of the research contributors 

and how they were engaged is presented. 

3.3.1. Operating principles and ethical considerations  

Five principles that guided this research are discussed in the section below along with highlights 

on ethical considerations. 

Reciprocity: While engaging with the various research contributors, maintaining the dual role of 

both a researcher and a learner was necessary. As a researcher, I shared my research knowledge 

and experience in order to enrich the contributorsΩ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ōǊƻŀŘŜǊ ŎƻƴǘŜȄǘǎ ƻŦ ǘƘŜ 

research topic. As a learner, the role mandated listening openly and objectively to contributorsΩ 

                                                 
10 ²ƘƛƭŜ ǘƘŜǊŜ ƛǎ ƴƻǘ ŀ ǳƴƛǾŜǊǎŀƭ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ŀ ΨƘƻǳǎŜƘƻƭŘ ǳƴƛǘΩΣ ǘƘŜ ǊŜŀƭƛǘȅ ƻŦ ǎǳō-Saharan Africa is that households 
are often comprised of dispersed individuals who engage in diverse livelihood activities. This approach for framing a 
household unit places as much emphasis on the dynamic network of peoples, often in multiple communities. 
Nevertheless, there is often an identifiable node that links the members. In this research, the focus is on the farm as 

ǘƘŜ ƛŘŜƴǘƛŦƛŀōƭŜ ƴƻŘŜΦ CƻǊ ōǊƻŀŘŜǊ ŘƛǎŎǳǎǎƛƻƴǎ ƻƴ ǘƘŜ ΨƘƻǳǎŜƘƻƭŘ ŀǎ ŀ ǳƴƛǘΩΣ ǎŜŜ Ellis (1998) and Watts (1989). 
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contributions and asking questions for purposes of clarification rather than challenging 

viewpoints. 

Transparency: Interactions with contributors were transparent. From the onset, I explained the 

purpose and expectations of the research as well as the potential gains we all stood to realize 

from participating in the studyΦ Lƴ ƴƻ ƛƴǎǘŀƴŎŜ ǿŜǊŜ ΨǘǊƛŎƪ ǉǳŜǎǘƛƻƴǎΩ ƻǊ ƳƛǎƭŜŀŘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ 

given to the contributors for benefit of the research. 

Confidentiality: The research guaranteed that the responses provided by the contributors would 

not be shared in a manner that would identify them. Whereas in cases of focus group discussions 

some of the contributors knew each other given that they were drawn from neighboring regions, 

the research did not require their responses to self-identify for purposes of distinguishing 

individuals.  

Sensitivity: The research remained sensitive to the needs and commitment of the contributors. 

For instance, care was taken to avoid extensive discussion sessions or lengthy interviews. Further, 

the research was conducted during a season when the farmers were less busy on the farms thus 

incurring minimal interruptions to their daily workload. Additionally, during focus group 

discussions (FGDs), response mediation was important to ensure that each of the contributors 

had an equal opportunity to offer their inputs. 

Compliance: Prior to the recruitment of research contributors in 2013, the research adhered to 

the required comǇƭƛŀƴŎŜ ƎǳƛŘŜƭƛƴŜǎ ǎŜǘ ōȅ /ŀǊƭŜǘƻƴ ¦ƴƛǾŜǊǎƛǘȅΩǎ wŜǎŜŀǊŎƘ 9ǘƘƛŎǎ .ƻŀǊŘ ό/¦w9.ύ 

as well as those stipulated by the Government of Kenya. In both instances, application for the 

research permits was successful. In the case of CUREB, annual reviews of the research permit 

have been successfully submitted over the last two years. As such, the research has maintained 



50 
 

the required levels of compliance that complement the guiding research principles described 

above. Examples of compliance include, the signing of consent forms with research contributors 

(see Appendices B.3 and B.4ύΣ ǘƘŜ ŀŘƘŜǊŜƴŎŜ ǘƻ ŎƻƴŦƛŘŜƴǘƛŀƭƛǘȅ ōȅ ŎƻŘƛƴƎ ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

information and storage of digital records in password-secure devices. 

3.3.2. Embu, Mt. Kenya region: description and justification for suitability 

A brief history on settlement and the rural development in the study region can be traced to the 

colonial period.11 5ǳǊƛƴƎ .ǊƛǘŀƛƴΩǎ Ŏƻƭƻƴƛŀƭ ǊǳƭŜ ƛƴ YŜƴȅŀ ōŜǘǿŜŜƴ муфр ŀƴŘ мфсоΣ ǘƘŜ ōŜǎǘ 

agricultural lands, White Highlands, were earmarked for European settlement (Soja, 1968) while 

Africans were confined to overpopulated reserves (Ogutu, 1993). There was resistance from the 

indigenous population giving rise to the Mau Mau Emergency. At the height of the Emergency in 

1954, the Swynnerton Plan was launched ς ά! Ǉƭŀƴ ǘƻ ƛƴǘŜƴǎƛŦȅ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ !ŦǊƛŎŀƴ 

ŀƎǊƛŎǳƭǘǳǊŜ ƛƴ YŜƴȅŀέΦ ¢Ƙƛǎ ǿŀǎ ƘƻǿŜǾŜǊ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŎŀǎƘ ŎǊƻǇ ǇǊƻŘǳŎƛƴƎ ŀǊŜŀǎ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ 

(Soja, 1968), mainly the highlands, and further secluded the arid region whose potential for 

agriculture was deemed low.  

YŜƴȅŀΩǎ ƘƛǎǘƻǊȅ ƻŦ ƭŀƴŘ ǊŜǎŜǘǘƭŜƳŜƴǘ ƛǎ ƴƻǘ ǳƴƛǉǳŜΤ ŀǎ ƛƴ ƻǘƘŜǊ ŎƻƭƻƴƛŜǎΣ ƭŀƴŘ ŀƭƭƻŎŀǘƛƻƴ ǳƴŘŜǊ ǘƘŜ 

Ŏƻƭƻƴƛŀƭ ǇŜǊƛƻŘ ŦŀǾƻǳǊŜŘ 9ǳǊƻǇŜŀƴ ǎŜǘǘƭŜǊǎ ƛƴ ǊŜƎƛƻƴǎ ǘƘŀǘ ǿŜǊŜ άƴƻǘ ƛƴ ōŜƴŜŦƛŎƛŀƭ ƻŎŎǳǇŀǘƛƻƴέ  ƻǊ 

ƴƻǘ άŜŦŦŜŎǘƛǾŜƭȅ ƻŎŎǳǇƛŜŘέ ŀǎ ǎǘƛǇǳƭŀǘŜŘ ǳƴŘer the British Crown Lands Ordinance of 1902 (De Blij, 

1964; Ogutu, 1993; Soja, 1968). Under this ordinance, European settlers could secure grants to 

own 640 acres of land. The Swynnerton plan was used as an economic and political tool to control 

the land that belonged to Africans. Its objectives were two prong; to replace the African land 

                                                 
11 In this section, a few highlights of post-colonial Kenya that influence smallholder farming are summarised. The aim 
here is to provide the reader with context that will assist with interpreting results from this research. See Thurston 

(1987) and Alila (1977) for a more substantive history on pre- and post-colonial agricultural policy in Kenya. 



51 
 

rights structure with an Anglo-Saxon and to consolidate scattered parcels of land into larger ones 

for better husbandry (Githinji & Cullenberg, 2003). There is strong evidence that this selection of 

the best agricultural lands by the Europeans led to the confinement of indigenous people to areas 

that were less desirable and because of high population densities, there was increased erosion 

and declining food yields (Ogutu, 1993; Slater, 1973). These dynamics led to the outmigration or 

resettlement in other regions such as Embu that lay outside the White Highlands and the 

established African reserves.  

After Kenya gained its independence in 1963, the government put in place several policies to 

ǎǘƛƳǳƭŀǘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ƎǊƻǿǘƘ ŀƴŘ ƛƴŎǊŜŀǎŜ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎΩ ǇǊƻŘǳŎǘƛǾƛǘȅΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜŘ 

carrying out land reforms, providing agricultural extension services and availing funding for 

research (Freidberg & Goldstein, 2011)Φ .ŜǘǿŜŜƴ мфсп ŀƴŘ мфтнΣ YŜƴȅŀΩǎ ŦƛǊǎǘ ǇǊŜǎƛŘŜƴǘ 

instituted land reforms that distributed over 400,000 hectares to smallholder farmers from large 

farms that had previously been owned by white settlers. This led to a growth in market 

agricultural output by 6.4% (Githinji & Cullenberg, 2003).  After independence, Kenya was divided 

into eight provinces. Embu was established as the administrative capital for Eastern Province and 

was a hub for processing agricultural commodities such as tobacco and coffee (Maxon & 

Ofcansky, 2000).  

Presently, Kenya is divided into 47 counties, which were enacted in the new constitution 

promulgated in 2010. Previously, the 8 provinces, which were the largest administrative units, 

comprised of districts that were further sub-divided into divisions. After the new constitution, 

districts were merged to create the new counties, which effectively saw some provinces divided 

into several counties. Additionally, the divisions were reorganized to form sub-counties, which 
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then form the counties. For example, Embu County has 5 sub-counties and 11 divisions. The 

county system of governance and administrative boundaries only came into effect after the 2013 

general elections. The field work supporting this research occurred during the early days of this 

administrative transition and the delivery of agricultural support was also in flux. 

Besides other attributes, e.g. administrative and socio-economic, regions can be defined by 

climatic attributes into agro-ecological zones (AEZs). According to Jaetzold, Schmidt, Hornetz, & 

Shisanya (2006), agro-ecological zones (AEZs) are established based on a combination of 

ǘŜƳǇŜǊŀǘǳǊŜΣ ǇǊŜŎƛǇƛǘŀǘƛƻƴΣ ŜǾŀǇƻǊŀǘƛƻƴ ŀƴŘ ǎǳƛǘŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ ƎǊƻǿǘƘ ƻŦ YŜƴȅŀΩǎ Ƴŀƛƴ ŎǊƻǇǎΦ 

Kenya is divided into seven main AEZs based on the annual mean temperatures (Jaetzold et al., 

2006) as shown in Table 3.1 below.  

Table 3.1: The main agro-ecological zones (AEZs) in Kenya 

 TA UH LH UM LM L/IL CL 
 Tropical 

Alpine 
Upper 
Highland 

Lower 
Highland 

Upper 
Midland 

Lower 
Midland 

Lowland/ 
Inner 
Lowland 

Coastal 
Lowland 

Annual Mean 
Temp (°C) 

2 ς 10 10 ς 15 15 ς 18 18 -21  21 ς 24 >24 >24 

Source: Jaetzold et al. (2006) 

Further, as shown in Table 3.2, there are seven belts based on moisture index and annual rainfall 

that span the main zones.  

Table 3.2: The seven moisture belts that span the main zones 

Zone 
 
Attribute  

1 2 3 4 5 6 7 

Humid Sub-humid 
Semi-
humid 

Transitio
nal 

Semi-Arid Arid Perarid 

Potential High to Medium Marginal to Low 
Land area (%) 12 5 15 22 46 

Moisture index (%) >80 65-80 50-65 40-50 25-40 15-25 <15 
Annual rain (mm) 1100-2700 1000-1600 800-1400 600-1100 450-900 300-550 150-350 

Source: Jaetzold et al. (2006) 



53 
 

The research was conducted in Embu County, which lies on the South Eastern side of Mount 

Kenya. ¢ƘŜ ŎƻǳƴǘȅΩs North Western apex starts at the tip of Mt. Kenya spreading outwards and 

downwards to the lower regions. The study area from which the research contributors were 

drawn was in the Upper Midland zone and included belts 1 through 4 (humid, sub-humid, semi-

humid and transitional).  

 
Figure 3.1: AEZs in Embu County with ellipse showing catchment region of smallholders in the study.  
Numbers indicate respective moisture belt. Inset: Map of Kenya with Embu County highlighted.  
Created with ArcGIS using Kenya administrative base map from http://www.diva-gis.org/ and AEZ base map on 

temperature and crop suitability by the International Livestock Research Institute (ILRI) GIS services 

 

Key: 

TA ς Tropical Alpine 

UH ς Upper Highland 

LH ς Lower Highland 

UM ς Upper Midland 

LM ς Lower Midland 

IL ς Inner Lowland 

http://www.diva-gis.org/
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This research region is demarcated by the ellipse in Figure 3.1, which bears the map of Embu 

County with the different AEZs indicated. Within the catchment area defined by the ellipse, 

ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŦŀǊƳǎ lay at altitudes that roughly ranged from between 1250-1770 meters above 

sea level. The Upper Midland zone allows for the practice of mixed farming. While the length of 

the growing period may vary slightly, the catchment area has a bimodal pattern of rainfall. The 

long rain season is between the months of March, April and May (MAM), while the short rains 

fall between October and December (OND). These prevailing ranges of temperatures and rainfall 

pattern are conducive for farmers in the region to engage in both livestock and crop farming.   

3.3.3. Engaging research contributors 

The research engaged fifty research contributors, 80% of whom were smallholder farmers (20 

men and 20 women) drawn from the region described above. Guided by the research question, 

the smallholders were selected on the basis of their exposure to working with both formal and 

informal institutions. The smallholders were drawn from several villages within the catchment 

area shown in Figure 3.1 above, which include Gatondo, Iveche, Githimu, Kairuri, Kamiu, Kangaru, 

Kimangaru, Manyatta, Njukiri and Nthambo among others. An additional consideration in farmer 

selection was proximity and easy physical access to amenities such as paved roads, markets, 

government services, schools and sources of agricultural inputs and information. Some of the 

ŀƳŜƴƛǘƛŜǎ Ǿƛǘŀƭ ŦƻǊ ŦŀǊƳŜǊǎΩ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊŀŎǘƛŎŜǎ ƛƴŎƭǳŘŜΣ ŀ ƴŀǘƛƻƴŀƭ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎŜŀǊŎƘ ŎŜƴǘǊŜΣ 

county and district headquarters for administration and agricultural services, a depot for the 

bŀǘƛƻƴŀƭ /ŜǊŜŀƭǎ ŀƴŘ tǊƻŘǳŎŜ .ƻŀǊŘ όb/t.ύΣ ǘƘŜ ŎƻǳƴǘȅΩǎ ƭŀǊƎŜǎǘ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻŘǳŎŜ ƳŀǊƪŜǘ ŀǎ 

well as a centralized public transport terminus. Hence, all farmers lived and farmed within 

relatively close commuting distance to Embu town, which serves as the county headquarters.  
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The farmers were distributed across six age groups as shown in Figure 3.2. Fifty eight percent of 

the farmers who participated in the research were above 51 years of age which is representative 

ƻŦ ŀƴ ŀƎŜƛƴƎ ŦŀǊƳŜǊǎΩ ǇƻǇǳƭŀǘƛƻƴ ς a common observation among farming communities in 

developing countries (FAO, CTA, & IFAD, 2014).  

 

Farmer distribution in the study by gender and age group is shown in Figure 3.3. 

 

20-30 yrs
15%

31-40 yrs
7%

41-50 yrs
20%

51-60 yrs
25%

61-70 yrs
23%

>71 yrs
10%

Figure 3.2: Percentage distribution of participating farmers across six age groups 
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Figure 3.3: Distribution of participating farmers by gender and age group 
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Among the 40 farmers, the largest farm size was 2.4 hectares (ha), while the smallest area farmed 

was 0.05 ha. The average farm size was 0.64 ha while the median size was 0.51 ha. 80% of the 

farms in sub-Saharan Africa (SSA) are said to be less than 2 hectares (Harris & Orr, 2014). In Kenya, 

a majority of smallholders farm between 0.2 to 3 hectares of land (Kerer, 2013), therefore the 

smallholders participating in this research were representative of this small-farms dynamic.  

The rest of the research contributors were identified as non-farmer informants who had 

experienced working with farmers in the catchment area and offered different perspectives. They 

included representatives from agricultural research institutions, a district agricultural office, 

financiers and an agrodealer.  

Table 3.3: Timeline of research project activities and key features 

Timeline Research activity Notes & key features 

May ς Aug  
2013 

Pre-fieldwork 
preparations,  

Ottawa & Embu 

¶ Reviewed research proposal to refine questions for use in focus 

group discussions and interviews  

¶ Obtained necessary ethics clearance from CUREB12 

¶ Obtained research clearance Government of Kenya 

¶ Familiarized with study area and organized logistics 

Sep 2013 

Focus Group 
Discussions (FGDs),  

Embu 

¶ 4 FGDs held between 17th and 23rd September  

¶ Total of 24 farmers from 8 villages 

¶ All sessions held in a neutral location. Average 2 hours 

¶ Audio recording and use of flip charts for note taking 

Oct 2013 ς 

June 2014 

Preliminary data 
analysis, 

Embu & Ottawa 

¶ Compiled and catalogued field notes 

¶ Transcribed audio recordings from FGDs 

¶ Used NVivo software to organize transcripts, identify themes and 

code 

¶ Prepared and submitted field summary report to committee for 

comments 
¶ Findings incorporated into questions for next round of FGDs and 

interviews 

Aug 2014 
Review FGD,  

Embu 

¶ 1 FGD held on 1st August with 7 farmer contributors selected from 

FGDs held in 2013 
¶ Purpose was two-fold: 

a) To ground-truth interpretations of previous findings 
b) To discuss any changes since 2013  

¶ Session informed areas of focus for in-depth interviews 

                                                 
12 Carleton University Research Ethics Board 
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Timeline Research activity Notes & key features 

Aug 2014 

Farmer in-depth 
interviews. 

Embu  

¶ 16 interviews held on-farm between 19th and 21st August  

¶ Sessions were audio recorded and notes hand-written. Average 30 

minutes each 
¶ Farmers drawn from several villages, namely, Rianjeru, Ngomano, 

Kangaru, Githimu, Kivutiri, Kamwinja, Kiriari and Kariari 

Sep 2013 ς 

Aug 2014 

Non-farmer informant 

interviews, 

Embu & Ottawa 

¶ Several informants working closely with farmers in the region were 

interviewed 
¶ Included agrodealer, researchers, agriculture officer 

¶ One session was via Skype, the rest in-person 

¶ Note-taking and audio recording done in sessions  

Sep 2014 ς 
Jun 2015 

Data processing, 

Ottawa 

¶ Transcribed audio files from the interviews 

¶ Identified new themes and built on previous ones 

¶ Used NVivo software to organize themes and identify key findings 

e.g. using search and query functions 

Jul 2015 ς 
May 2016 

Desk studies and 
preparation of draft 
manuscript, 

Ottawa 

¶ Used themes from field findings as guide into scholarly articles  

¶ Incorporated literature articles into the NVivo project for 

comparison with field research findings 
¶ Prepared outlines of thesis chapters and discussed with supervisor 

prior to drafting full chapters  

 

The sections below describe how the research contributors were engaged during the data 

collection process, which included two rounds of fieldwork in 2013 and 2014. The methods used 

to engage the smallholders were focus group discussions (FGDs) and in-depth interviews. The key 

informants were also interviewed and their contributions were enriched by available grey 

literature and peer-reviewed publications from desk studies.  

In summary, each of the data collection methods described in Table 3.3 above were selected for 

their suitability in answering the research questions and sub-questions and their use was guided 

by the matrix shown in Figure 3.4. The FGDs and interviews were guided by a set of questions, 

which can be found in the Appendices section. The questions however served as a lead into the 

discussions or interviews rather than as strict guidelines to adhere to. Their main purpose was to 
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ensure the major thematic areas that were building blocks for the research question were 

addressed.  

 
Figure 3.4: Matrix indicating use of research methods to address sub-questions 

3.3.4. Implementation: research design meets research realities 

During the field studies, several aspects emerged that highlight the research realities that I had 

to navigate. While these realities had the potential to set limitations (external conditions) and 

de-limitations (self-imposed constraints) to the research, I however utilized them to strengthen 

the credibility and dependability of the research. Essentially, I used them as lessons that shaped 

the research and I present some of the research realities in this section. 
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Transitions in governance: In March 2013 following general elections, Kenya had a new president 

and an equally new administrative system. After these elections, the county governance system 

stipulated in the new Constitution (promulgated in 2010 after a national referendum) took effect. 

At the time of my fieldwork in August 2013, the new administrative units were in place on paper 

but many county offices remained unestablished. The enactment of the constitution meant that 

some of the roles of the national government were to be devolved and managed at the county 

level. For example, the agriculture sector which had previously been administered by the national 

government at local levels through provincial and district offices was now to be a county level 

function. However, since the research was conducted in the same year as these new changes, 

the District Agricultural Officer (DAO) from the previous administration was still in office even 

though a county head for agriculture had been appointed. Although this dynamic of transitional 

governance had not been factored in my research design, it displayed conflicts and gaps in 

institutional administration and governance, which played out with detrimental effects to 

smallholders.13  

Managing expectations: There were several instances where I had to manage the expectations 

of the contributors. As an outsider to the local community, I had to make a conscious effort to 

explain what my role was and what the contributors should expect of me. By way of establishing 

trust and introducing myself, I shared my academic and professional background. In some cases, 

contributors expressed expectations that were outside the scope of my research. For instance, 

                                                 
13 For instance, the new county administration had procured and distributed unsuitable maize seed to farmers 
leading to massive crop losses. The procurement procedures were divergent from the established protocols under 

the previous district agricultural guidelines (County Assembly of Embu, 2014). 
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some had hoped that if I was working for or with the government, I could help broker better 

linkages to services that they sought from various offices.   

Navigating age and gender dynamics: As a female researcher, I was mindful of pre-existing 

gender concerns while working in the field e.g. traditionally, young women do not speak in front 

of male elders. Similarly, given that majority of the research contributors were much older, I was 

conscious of positioning myself as a researcher while respecting the gender and age dynamics. 

Navigating these dynamics required promoting myself first as a learner and placing emphasis that 

my primary role was to learn from the farmers and other contributors. However, where it was 

necessary to demonstrate my knowledge, I made an effort to do so. For example, during one of 

the discussion groups, a farmer asked why they had been planting trees as advised and yet the 

expected reliable rainfall patterns had not resumed. I took the opportunity to offer a mini-lesson 

on the dynamics of anthropogenic climate change. 

Improving credibility: I made use of various methods as a means of validating my research 

findings. First, I organized the focus group discussion such that at least two participants were 

drawn from the same area. Whereas smallholders gave their individual experiences, they also 

had an opportunity to comment collectively on the livelihood dynamics of their area. Second, the 

final focus group discussion held in 2014 was a way of validating the data I had collected 

previously as well as the synthesis I had developed from its analysis. Third, during the fieldwork, 

I was living with family friends within the catchment area of my research. Spending time in the 

locale during periods where I was not necessarily collecting data allowed extra time to make 

complementary observations e.g. on the lifestyles of residents to inform the bigger picture. 

Fourth, there were many nuances in the ŦŀǊƳŜǊǎΩ responses that emerged, especially during 
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group discussions, which warranted follow-up. For instance, having mixed groups with both 

genders allowed for one gender to address the other. One observation was that there existed 

more programs to support women and youth as compared to men. This support had evidently 

empowered the women, who were not shy to offer their opinions in the presence of men. This 

was counter to the historical practices in African cultures where men were considered superior 

and hence their opinions carried more weight than those voiced by women.  

Complementary activities: Three major activities occurred during my time in the field that 

complemented this research.  In mid-July 2013, I participated in a three-day residential training 

on the Agricultural Production Systems sIMulator (APSIM) program. The program focused on how 

weather and crop information gathered from farmers can be used to create productivity models. 

The training was conducted in Embu and in the neighbouring Meru district and entailed collecting 

data from the farmers, simulating the data using APSIM and later communicating the results to 

the same farmers. Two key lessons from this process were on how to engage with farmers as 

research contributors as well as ideas on processes that can be used to validate findings. Having 

occurred prior to my own field research, this training was important in equipping me with 

techniques which I later applied with my research contributors.  

Secondly, during my stay in Kenya for the fieldwork in 2013, I had an opportunity to carry out 

some consulting work for the International Fund for Agricultural Development (IFAD). This 

provided me with an ideal working space for my research desk studies at the United Nations 

hŦŦƛŎŜ ƛƴ bŀƛǊƻōƛ ό¦bƻbύ ǿƘŜǊŜ LC!5Ωǎ ǊŜƎƛƻƴŀƭ ƻŦŦƛŎŜǎ ŀǊŜ ƭƻŎŀǘŜŘΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ǘƘŜ ƻǳǘǇǳǘ ƻŦ Ƴȅ 

consulting work was a background paper on the status of climate change in Kenya, which had a 

direct contribution to one of my research building blocks. 
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Thirdly, two of my consultant colleagues and I were awarded a contract to conduct a training on 

climate change awareness by an umbrella organization in Kenya that brings together 

manufacturers and their affiliates. We conducted two well-attended trainings, one in Mombasa 

and another in Nakuru, where each had over 70 participants. I had developed a carbon footprint 

calculation exercise that allowed the participants to reflect on their own contribution to climate 

change. These trainings offered lessons for later engagement with my research contributors 

especially building on communicating complex dynamics (of climate change) with clarity and in 

simple terms.  

3.4. Data analysis and presentation 

This section discusses the data analysis procedures followed in the research prior to offering a 

summary on the chapter.   

3.4.1. Analysis procedures 

Two broad classes of data were generated and used in this research, i.e. primary and secondary. 

Primary data was gathered from engagement with contributors in audio and hand-written 

ŦƻǊƳŀǘΣ ǿƘƛƭŜ ǎŜŎƻƴŘŀǊȅ Řŀǘŀ ǿŀǎ ƻōǘŀƛƴŜŘ Ψŀǎ ƛǎΩ ŦǊƻƳ ƎǊŜȅ ƭƛǘŜǊŀǘǳǊŜ ŀƴŘ ǇŜŜǊ-reviewed 

publications. Primary data (recorded audio files from FGDs and interviews) required more 

manipulation and handling and for which NVivo, a software that aids qualitative data analysis, 

was used. Knowledge on the use of NVivo was garnered by watching video tutorials and following 

ǿŜōƛƴŀǊǎ ŦǊƻƳ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǿŜōǎƛǘŜ όwww.qsrinternational.com). In addition, the 

following books: Qualitative Data Analysis: Practical Strategies (Bazeley, 2013) and Qualitative 

Data Analysis with NVivo, 2nd Edition (Bazeley & Jackson, 2013), offered practical guidelines on 

the processes.  

http://www.qsrinternational.com/
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For handling of the audio files, the basic steps included: 

a) Importing the audio file with the recording of the discussion or interview into NVivo 

b) Using the Play/Pause functions, playing the audio file while typing the words as they were 

ǎǇƻƪŜƴΦ 9ŀŎƘ ǎǇŜŀƪŜǊΩǎ ƛŘŜƴǘƛǘȅ ǿŀǎ ŎƻŘŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŦƛƭŜ ŀƴŘ ǘƘŜƛǊ ŎƻƴǘǊƛōǳǘƛƻƴǎ 

attributed to them i.e. using a separate line for each speaker 

c) Once transcription for an audio file was complete, the text was transferred to MS Word 

format for ease of text correction and formatting.  

d) All the transcripts were then printed for a manual read-through and identification of 

themes. The use of colored highlighters and flags made it easy to mark and distinguish 

between themes.  

e) The edited MS Word transcripts were then transferred into NVivo. Using the identified 

themes from the manual read-through, coding was carried out by creating nodes where 

similar points were classified together.  

f) Once the coding process was completed for all transcripts, a table with all the nodes was 

generated and some were re-ŎƭŀǎǎƛŦƛŜŘ ŎǊŜŀǘƛƴƎ ΨƳƻǘƘŜǊΩ ŀƴŘ ΨŎƘƛƭŘΩ ƻǊ ΨŘŜǎŎŜƴŘŀƴǘΩ 

nodes. A sample of nodes coded in NVivo is shown in Table 3.4 below. 

Table 3.4: Sample of nodes used for coding in NVivo  

Node Description Source
s 

Reference
s Resources Resources that a farmer needs to be productive 37 336 

    Financial Capital The financial resources necessary for smallholders 19 41 
    Inputs Inputs for both crop and livestock production 27 171 
      Animal Feeds Mainly for poultry and other livestock 11 26 
      Fertilizer & Manure Inputs to increase soil fertility 20 75 
      Hybrid Seeds & Seedlings Improved varieties of seeds and seedlings 13 34 
      Pesticides Incudes insecticides and herbicides 12 24 
      Traditional seeds produced from stocks held from past seasons 8 11 
    Labor Mainly manual/human but also livestock e.g. oxen 12 30 
    Land That a farmer uses for producing crops and livestock 8 16 
    Leased Farmland Additional land leased to increase production 7 17 
    Water Includes harvested, piped  and irrigation water 19 61 
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In this example, Resources was the main node with six descendant nodes including labor, land 

and water. One of the descendant nodes, Inputs, had five different nodes beneath it. The 

ΨǎourcesΩ column indicates the number of transcript files that have been coded to a certain node 

while the ΨreferencesΩ column contains the total number of items that have been coded at a 

certain node.  

The process described above for coding and identifying important themes was guided by 

suggestions made by Krueger and Casey (2009). They propose a cluster of concepts for the coding 

process, three of which were useful to the process above:  

a) Frequency ς how often an item or theme was mentioned 

b) Extensiveness ς how many different people mentioned it 

c) Intensity ς the level of passion with which a theme was discussed. This was an indicator 

ƻŦ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ƛƳǇƻǊǘŀƴŎŜ 

The nodes and themes developed above in turn guided the literature that the research focused 

ƻƴΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ŦŀǊƳŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ǘƻ issues of fertilizer led to a literature search on the 

same topic from various published sources. The literature sources (mainly as PDF files) were 

added into the NVivo project and coded at the same nodes identified in the above process. In 

this manner, responses from the research contributors were analyzed and compared to 

secondary data from grey literature and other published documents.  

The use of queries (searches) in the data analysis process was helpful in identifying areas that 

had previously not been coded. For instance, the coding of risks that smallholders face was a 

deductive process, i.e. from the opinions they expressed, implying that the smallholders may not 

ƴŜŎŜǎǎŀǊƛƭȅ ǳǎŜ ǘƘŜ ǿƻǊŘ ΨǊƛǎƪΩ ƛƴ ǘƘŜƛǊ ŘŜǎŎǊƛǇǘƛƻƴǎΦ Lƴ ǘƘŜ ƭƛǘŜǊŀǘǳǊŜ ǎƻǳǊŎŜǎ, however, it was 
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possible to run a query ŦƻǊ ǘƘŜ ǘŜǊƳǎ ΨŦŀǊƳŜǊǎΩ ŀƴŘ ΨǊƛǎƪΩ ŀƴŘ ƎŜƴŜǊŀǘŜ results, which were 

analyzed and compared ǘƻ ǘƘŜ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ǊŜǎǇƻƴǎŜǎ ŎƻŘŜŘ ǳƴŘŜǊ ǘƘŜ risks node. Therefore, 

whereas the research findings were generated through analyzing and comparing different 

themes, the use of NVivo significantly eased and facilitated the process of data handling. 

3.4.2. Chapter summary 

hǾŜǊŀƭƭΣ ǘƘŜ ǊŜǎŜŀǊŎƘ ǇǊƻŎŜǎǎ ƛǎ ŀōƻǳǘ ŀ ΨƭƛǾŜǎ ƭƛǾŜŘΩ ŀǇǇǊƻŀŎƘΦ {ƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ƴŜƎƻǘƛŀǘŜ ǘƘŜƛǊ 

livelihoods in local contexts characterized by limited resources and power. However, they also 

engage with external factors. There is a need to probe multiple actors to understand how they 

interact, i.e. both farmers and non-farmers. This research employed a mixed methods approach 

beginning with desk studies to set the context, moving to focus group discussions to tackle 

broader questions and later interacting at individual levels with farmers and non-farmers to 

probe key questions further. The research participants were treated as contributors and their 

broader views were corroborated by a second FGD to ground-truth initial findings. The research 

findings presented in Chapters 4 through 6 are framed in this context. Direct quotes from the 

smallholders are used to give context and emphasis. These quotes are presented in an italicized 

font and indented format.   
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Chapter 4. Food security and related concerns among Mt. Kenya 

smallholders 

The pursuit of food security remains both a major activity and the basis of core concerns among 

smallholder farmers. This chapter is dedicated to exploring responses to the research sub-

question Ψ²Ƙŀǘ ŀǊŜ ǘƘŜ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ŀƴŘ ǊŜƭŀǘŜŘ ŎƻƴŎŜǊƴǎ ŀƳƻƴƎ ǎƳŀƭƭƘƻƭŘŜǊǎ ƛƴ ǘƘŜ aǘΦ YŜƴȅŀ 

ǊŜƎƛƻƴΩ.  The chapter examines the underlying issues shaping ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ǎŜŎurity while 

giving them a platform to share their experiences on the question.  

Section 4.1 discusses the livelihoods of smallholders. Guided by the established food security 

dimensions of availability, access, utilization and stability, Sections 4.2 through 4.5 present 

ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎΩ views of food security in the study area. Section 4.6 discusses broader food 

ǎŜŎǳǊƛǘȅ ǎŎƘƻƭŀǊǎƘƛǇ ǿƘƛƭŜ ƛƭƭǳƳƛƴŀǘƛƴƎ Ƙƻǿ ƭŜǎǎƻƴǎ ŦǊƻƳ aǘΦ YŜƴȅŀΩǎ ǎƳŀƭƭƘƻƭŘŜǊǎ ŜȄǇŀƴŘ ƻƴ 

existing knowledge. The chapter concludes with a synthesis of the lessons learned. 

4.1. Negotiating and strengthening livelihoods: The foundation and evolution of 

farming  

The lives of smallholder farmers revolve around sets of activities allowing them to meet their 

daily needs. Over time, their livelihoods reveal elements of diversity and dynamism ς the former 

is evidenced by increasing the range of activities while the latter is showcased by changing the 

types of activities. Therefore, smallholder farmersΩ ƭƛǾŜƭƛƘƻƻŘǎ have evolved over time. 

Evidence from Mt. Kenya smallholders demonstrates the evolution of farming activities can be 

viewed as either negotiating or strengthening livelihoods. In the case of negotiating, the 

smallholders at least engage in farming activities and trade food produce to meet their livelihood 
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needs ς surviving. At best, they may increase their investments in farming e.g. through irrigation 

in order to increase their productivity ς thriving. Another set of activities appear to be undertaken 

for purposes of strengthening their farming-derived livelihoods, namely income-generation from 

wage labour and employment. The next two subsections will explore these attributes of 

ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜƭƛƘƻƻŘǎΦ  

4.1.1. Ψ{ǳǊǾƛǾƛƴƎΩ ƻǊ ΨǘƘǊƛǾƛƴƎΩΥ ¢Ǌŀƴǎƛǘƛƻƴǎ ŦǊƻƳ ŎƻƴǾŜƴǘƛƻƴŀƭ ǘƻ ŀƎǊƛōǳǎƛƴŜǎǎ ŦŀǊƳƛƴƎ 

In the conventional approach to farming, a smallholder uses available resources to grow food 

Ƴŀƛƴƭȅ ǘƻ ƳŜŜǘ ǘƘŜ ŦŀƳƛƭȅΩǎ ŦƻƻŘ ƴŜŜŘǎΦ The study revealed that older farmers, with lower 

expenses and physical energy to pursue farming intensively, tend to adopt the conventional 

approach. The conventional smallholder is biased towards keeping traditional practices alive. As 

a result, there is a level of resistance to change such as switching from traditional seeds to 

improved varieties that would offer higher yields.  

Focus group discussions and interviews with Mt. Kenya smallholder farmers revealed a transition 

from conventional to agribusiness farming. The agribusiness-oriented farmer produces food 

crops to sell for profit. Among the smallholder respondents, those who engaged in agribusiness 

had a different mindset and motivation driven by the need to generate higher incomes and enjoy 

a better standard of living. This observation emerged from nuanced responses by conventional 

smallholders that were distinct from those of agribusiness smallholders. An example of phrasing 

ŦǊƻƳ ǘƘŜ ŎƻƴǾŜƴǘƛƻƴŀƭ ŦŀǊƳŜǊǎ ƻƴ ǘƘŜ Ŏƻǎǘǎ ƻŦ ŦŀǊƳƛƴƎ ǿƻǳƭŘ ōŜ άat least I recover my costsέ. In 

contrast, the agribusiness-oriented farmers ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ǎǘŀǘŜ ǘƘŀǘ άthe farm should pay for 

itself and I make a profitέ.  
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The costs of farming for agribusiness are significantly higher as smallholders tend to invest heavily 

on inputs such as quality seed and farm applications. The agribusiness-oriented farmers had 

access to a steady supply of water given that their choice crops were mostly vegetables. For this 

group of smallholders, their decision to venture into agri-business is driven by two other reasons: 

meeting a high demand for fast-moving daily food crops; and the ability to farm all year round. 

Many diets in Kenya often include the consumption of a cooked vegetable at least in one meal. 

Leafy vegetables such as kales, collard greens and spinach are common table foods. As one 

participating farmer attested, his production of these vegetables was insufficient to meet the 

demand of the neighbourhood surrounding his farm where his clientele is drawn. Farming 

outside the rainfall seasons enables an ΨŀƎǊƛǇǊŜƴŜǳǊΩ to sell their produce in the absence of a 

market glut thereby fetching better prices. Within the study area, some business-oriented 

smallholders shared experiences of seeking best market prices via mobile phone prior to 

delivering their produce.  

4.1.2. Employment and income-generating activities 

(a) From non-farm activities 

Smallholders in the study reported engaging in non-farm income-generating activities for two 

main reasons. Some ventured into income-earning activities to capitalize on an existing market 

or demand while others utilized their skills in a particular trade. A female respondent in her late 

60s shared that for thirty years, she cooked and sold foodstuffs to workers at a nearby abattoir. 

The foods included porridge, sweet potatoes and tea. When her strength waned, she turned over 

the business to her daughter άǎƻ ǘƘŀǘ ǎƘŜ ǘƻƻ Ŏŀƴ ōǊƛƴƎ ǳǇ ƘŜǊ ŎƘƛƭŘǊŜƴέ. Another respondent 

who owns several rental housing units in his compound conveyed that his milk had a ready 
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market from his tenants. Better still, he was able to sell it at a higher price than what he would 

have earned from selling to the local dairy. An example of skilled trade was offered by a male 

farmer with building experience who occasionally worked as a construction foreman. Besides the 

ΨŘǊȅ ǎǇŜƭƭǎΩ ƛƴ ōŜǘǿŜŜƴ Ƨƻō ŎƻƴǘǊŀŎǘǎΣ ǘƘŜ ƻǘƘŜǊ ŎƘŀƭƭŜƴƎŜ ŦŀŎŜŘ ōȅ ǘƘƛǎ ŦŀǊƳŜǊ ǿŀǎ ǘƘŜ Ǌƛǎƪ ƻŦ 

defaulting clients or delayed payments for services rendered. 

Among farmers with employment experience, it was of interest on how they compared it to 

farming. Here, the case of the youngest male participant, in his 20s, offers a good example.  As a 

migrant worker, he moved into the field study area to work as a labourer in the construction of 

a government institute. After four years, and at the end of the project, he was keen on staying in 

the area since the land looked fertile and water from an irrigation scheme was readily available. 

The young man, a successful farmer of vegetables, shared that income derived from farming was 

more lucrative than wage labour. He also earned better returns from farming in comparison to 

income from a motorbike taxi business that he and his peers also engaged in. Another farmer 

was looking forward to retiring from his teaching job in 2015 since juggling both employment and 

farming had compromised his performance on the latter. 

(b) Wage labor from on-farm activities 

In the past, the farmers in the study would barter labour wherein they would work jointly on one 

ŦŀǊƳ ŀƴŘ ǘƘŜƴ Řƻ ǘƘŜ ǎŀƳŜ ƻƴ ǘƘŜ ƻǘƘŜǊΩǎ ŦŀǊƳΦ ¢ƘŜȅ ƘƻǿŜǾŜǊ emphasized that this traditional 

ŀƴŘ ǊŜŎƛǇǊƻŎŀƭ ƭŀōƻǳǊ ǇǊŀŎǘƛŎŜ ƭƻŎŀƭƭȅ ƪƴƻǿƴ ŀǎ ΨƎǷǘǷƳŀƴŀ ƛǊƟƳŀϥ has been abandoned in favour 

of wage labour. They added that any form of benevolent or free labour was nonexistent in the 

area.  
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Given that rainfall seasons influence agricultural production, the smallholders reiterated that 

wage labour fluctuates between higher and lower wages. In the rainy season, wages are higher 

as demand for farm work increases. The converse is true in the drier season with exception of 

harvest time. Therefore, a strong relationship exists between demand, supply and wage rates. 

Coffee farmers in the region tend to harvest their berries during the same period. This creates a 

high demand for harvest laborers, therefore the farmers who afford higher wages receive 

priority. Often, the labourers move from one farm to the next enquiring about the wages offered 

prior to committing to the highest payer.  

4.2. Availability 

!ǎ ǎǳƳƳŀǊƛȊŜŘ ŦǊƻƳ ƭƛǘŜǊŀǘǳǊŜ ƛƴ ¢ŀōƭŜ нΦмΣ ŦƻƻŘ ŀǾŀƛƭŀōƛƭƛǘȅ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻǊ άǎǳǇǇƭȅ 

ǎƛŘŜέ ƻŦ ŦƻƻŘΦ IƻǿŜǾŜǊΣ ǊŜǎǇƻƴǎŜǎ ŦǊƻƳ ǎƳŀƭƭƘƻƭŘŜǊǎ ǎƘŜŘ ƭƛƎƘǘ ƛƴǘƻ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ǇŜǊǘƛƴŜƴǘ ǘƻ 

their production processes but not necessarily well represented in literature. Section 4.2.1 

focuses on issues raised by the farmers which rest on the availability and acquisition of inputs i.e. 

core factors of food production. Section 4.2.2 offers a discussion on post-production processes 

centered on harvest management.  

4.2.1. Pre-production processes: availability and acquisition of inputs 

A review of literature on food availability indicates that food security assessments begin when 

food has already been produced. This focus on the supply can mask the pre-production processes 

(e.g. acquisition of inputs) required in place before smallholders can produce food. Smallholders 

gave their experiences with seeds, fertilizer, manure, water, treatments, livestock feeds, labour 

and land.  
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Seeds 

In preparation for planting, which is often triggered by the start of the rainy season, the types of 

seeds to use remains a paramount issue for smallholders. Financial resources to cover planting 

costs are lower for farmers who opt to re-use seeds from the previous season. Farmers who 

choose to plant improved or hybrid seeds often have to allocate part of their planting budget to 

purchase them. During the focus group discussions, it was evident that the farmers were aware 

of relative market prices for seeds in their region. However, smallholders do not always have the 

option of buying cheaper seeds. If they commute a longer distance to make cheaper purchases, 

they must consider higher transport costs. 

There was consensus among the farmers that keeping some stock of traditional maize seeds acts 

as insurance when the planting season starts and they do not have sufficient funds to purchase 

improved certified seeds. During lean financial seasons, some farmers plant both improved and 

traditional seeds. They were however quick to add that the traditional maize seeds no longer 

perform as well as they did in previous times. They attribute this poor performance to changes 

in the soil, weather and climate that have caused lower productivity and an increase in disease 

incidence.  

Among the respondents, cases of poor or counterfeit seeds purchased from local dealers were 

occasionally experienced. Some shared that they had unknowingly purchased well packaged 

seeds from unscrupulous dealers and only realized their purchases were counterfeit when their 

crops underperformed or failed. The farmers resort to planting varieties they are familiar with 

since they already understand the risks. Only one participant from the drier zone of the project 

area had tackled risk by taking insurance at the point of purchase of her maize seeds. Whereas 
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some compensation is received based on indexed calculations, it is only offered on the cost of 

purchase for the seeds and fertilizer. Therefore, should the crop fail, the compensation would be 

inadequate for the smallholder to meet their food needs until the next harvest.   

Smallholder farmers obtained knowledge on improved seeds and seedlings from interactions 

with government agricultural officers or through their engagements with various organizations. 

Smallholders commonly benefited by organizing themselves into groups ς with examples ranging 

from banana seedlings, strawberry and onion farming. The smallholders have occasionally 

utilized group membership to purchase seeds, nurture them in a common nursery and later 

transplant seedlings to their individual farms. In other instances, they visit farms and 

demonstration sites where high yielding varieties are showcased and purchase seeds and 

seedlings from these sites. However, for other crops such as beans, they opt for traditional seeds 

ǿƘƛŎƘ ƘŀǾŜ ōŜŜƴ ǇŀǎǎŜŘ Řƻǿƴ ǘƘǊƻǳƎƘ ǘƘŜƛǊ ŦŀƳƛƭȅΩǎ ƎŜƴŜǊŀǘƛƻƴΦ  

A deeper level of engagement between organizations and smallholders was apparent for those 

who farmed French beans mainly in the higher region and with access to irrigation water. This 

group, received the seeds as part of their inputs package and have the costs deducted once they 

ƘŀŘ ŘŜƭƛǾŜǊŜŘ ǘƘŜ ƘŀǊǾŜǎǘǎ ǘƻ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎƻƭƭŜŎǘƛƻƴ ǇƻƛƴǘΦ   

Fertilizer & manure 

ά¢ƘŜǎŜ ŘŀȅǎΣ ƴƻǘƘƛƴƎ Ŏŀƴ ƎǊƻǿ ǿƛǘƘƻǳǘ ŦŜǊǘƛƭƛȊŜǊέ 

The older farmers reminisced their past farming days when fertilizer was hardly used. Declining 

soil fertility led to the introduction of manure and mineral fertilizers.  The high cost of fertilizers 

was echoed numerous times during smaƭƭƘƻƭŘŜǊǎΩ ŦƻŎǳǎ ƎǊƻǳǇ discussions and interviews, with 

many calling on the government to intervene and lower the costs.   
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Smallholders shared experiences with manure use on their farms on both owned and leased land. 

On leased farms, owners prohibit the use of manure thereby giving rise to compromised 

productivity. Discussions did not reveal specific reasons why manure use on leased farmland was 

restricted by landowners while the use of mineral fertilizer was permitted. However, 

compromised productivity is also hampered by the inappropriate use of fertilizer. One 

smallholder who had recently received training on conservation agriculture organized by his 

church learnt that in some cases, overuse may be the problem. He learnt that a bottle-top 

equivalent of fertilizer for each plant would be suitable and adequate rather than a fistful of the 

same.  

The most common types of fertilizers used in the region are D.A.P. (diammonium phosphate), 

N.P.K. (Nitrogen, Phosphorous, and Potash (Potassium)) and C.A.N. (calcium ammonium nitrate). 

During the focus group discussions, farmers indicated that the use of a certain type of fertilizer is 

often determined by price, experience and local influence rather than by the suitability based on 

the soil type. Prohibitive costs of soil testing at the local science laboratories was the main reason 

why smallholders did not take samples for analysis. Responses from the smallholders indicate a 

fertilizer usage of 124 kilograms per hectare for maize farming.  

Water 

Farmer 1: Like now there is no drought but water rationing has started. Sometimes in the 

section you are farming, you can start putting some water but before the 
evening comes, the water is cut off.  

Facilitator:  Is it from the Council? 
Farmer 1:  It is from an irrigation scheme project 

Facilitator:  I had heard about that scheme but about how many people are in it? 
Farmer 1:  About 370 something 
Facilitator:  Is the challenge a reduction in water or what? 
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Farmer 1: When it was being developed and fitted with pipes, it was supposed to have 284 

people. But now it is approaching 400 people.  
Facilitator:  Was there a provision for more people to be added? 

Farmer 1: No, the constitution was against it. Even the ones who were supporting us to 
install it had cautioned that if we added, and make more holes in the pipes, 

people would not be able to farm. 
Farmer 2:   At the intake, there are so many people who have connected the water. So when 

the dry season comes, there is a shortage of water supply. So you can go for 2 
days without water.  

 
The study area lies on the slopes of Mt. Kenya and has a relatively good supply of surface and 

ground water giving rise to a number of small-scale irrigation schemes. Farmers attested that 

availability of irrigation water allows for switching planting dates and offers a better return on 

investments such as fertilizer. Most conceded that water availability and access were their 

greatest constraints to increased productivity. Surprisingly, this concern was most pronounced 

among the farmers who already had some guarantee of water supply, namely the irrigation 

farmers. Many reported that although they enjoyed the benefit of farming outside the rainy 

season, the consistency of water allocation was becoming a challenge as more and more people 

were added into their irrigation schemes.  

The excerpt above from a focus group discussion reveals several issues. First, the members of 

this irrigation scheme do not have to rely on water provided by the county council for domestic 

use. Many farmers reported that there are strict regulations and enforcement on users who 

divert the domestic water supply for farm use. Therefore, for those in an area that can tap into 

an irrigation system, the advantage is significant but becomes limited when water access is then 

rationed. Secondly, whereas there are many small irrigation schemes in the area, the need for 

expanding access to more farmers remains significant. Therefore, although a constitution and 

governance rules are in place in most of the irrigation schemes, the demand necessitates a 
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compromise on enforcement. In some areas that were visited in the study, smallholders 

expressed concerns that goodwill is eroded when they have water access yet the neighbouring 

farm does not enjoy the same. Preserving this goodwill was cited as a reason for the increase in 

the number of users beyond the originally set limits. The third issue rests on institutional 

governance. The study area has made progress in establishing Water Resource User Associations 

(WRUAs) under the Water Resource Management Authority (WRMA) formulated under the 2002 

Water Act by the Ministry of Environment, Water and Natural Resources. While the 

establishment of WRUAs sensitizes local water users on the need to preserve and maintain water 

catchment areas, some smallholders complained of irrigation projects that failed to take off even 

after they had made the necessary contributions for several years.  

For the majority of smallholders in the area who do not have access to irrigation water, there is 

the temptation to tap into the water supplied by the Embu Water and Sanitation Company 

(EWASCO) owned by the Embu Municipal Council. However, this water supply is exclusively for 

domestic use and is treated. Farmers in the study stated that using this water for crop production 

has two main risks ς being caught using the water illegally and facing consequences (such as 

disconnection with penalties) and possible damage to the crops due to the chlorine treatment. 

Given these limitations of lack of irrigation water and restricted use of domestic water, several 

farmers resort to rain water harvesting using gutters constructed to drain into water tanks. The 

purchase of water tanks is considered costly and many farmers use group savings to pool 

together resources and buy water tanks for each member in turn. The competing needs of 

household water use versus for farming further limit the quantities that can be allocated for the 

latter. In the study area, ǎƳŀƭƭƘƻƭŘŜǊǎ ƻŦǘŜƴ ƭƛƳƛǘ ǘƘŜ ǳǎŜ ƻŦ ƘŀǊǾŜǎǘŜŘ ǿŀǘŜǊ ǘƻ ǎƳŀƭƭ ΨƪƛǘŎƘŜƴ 
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ƎŀǊŘŜƴǎΩ ǘƘŀǘ ŀǊŜ located close to the homestead and dedicated for growing vegetables such as 

kales and spinach ς foods that are used for household consumption.  

Treatments: herbicides and pesticides 

The incidence of pests and diseases in the farms necessitate the use of treatments such as 

pesticides or herbicides for pest and weed control. Besides the challenge of high costs, the 

smallholders stated that some of the treatments were ineffective for two reasons. First, there 

waǎ ŜǾƛŘŜƴŎŜ ƻŦ ǊŜǎƛǎǘŀƴŎŜ ŜΦƎΦ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ΨǿƘƛǘŜŦƭȅΩ ǿƘƛŎƘ ŀŦŦŜŎǘǎ ŎŀōōŀƎŜǎΦ {ŜŎƻƴŘƭȅΣ ǘƘŜ 

ŦŀǊƳŜǊǎΩ ŎƻƴŎŜŘŜŘ ǘƘŀǘ ŎŀǎŜǎ ƻŦ ƛƳǇǊƻǇŜǊ ǳǎŜ ƻŦ ǘƘŜ ǇŜǎǘƛŎƛŘŜǎ ŜƛǘƘŜǊ ōȅ ǿǊƻƴƎ ǘȅǇŜΣ ƛƳǇǊƻǇŜǊ 

dosage or wrong timing were common.   

Smallholders rely on heuristic knowledge by using the same treatments that they are accustomed 

to. They acquire new information from the agrodealers where they purchase their inputs and 

occasionally from agricultural extension workers. Resistant pests and disease strains may be as a 

result of infrequent update to ǎƳŀƭƭƘƻƭŘŜǊǎΩ knowledge on effective treatments.  

The timing of treatments and disease interventions also emerged as a key concern. Some farmers 

who reared chickens had suffered huge losses from fast-acting diseases. Often, they had 

observed symptoms in their stock (such as drooping or laziness) but had not treated their 

chickens on time. Others suggested that the best way to curb the losses was by pre-treating as 

soon as there were rumours that a fowl disease outbreak had been reported in a neighbouring 

region. This points to a gap in information-sharing platforms that would play a crucial role in 

curbing such losses.  
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The smallholders additionally discussed a more serious concern on the timing of treatments 

which poses immediate threats to the consumers. In a bid to have lucrative and appealing 

produce that would command best prices at the market, smallholders spray their crops with 

treatments a day or two before harvesting and selling at the market. This practice occurs mostly 

on high-demand horticultural produce such as green leafy vegetables and tomatoes. The farmers 

were aware that the consumers risk ingesting these treatments especially if proper food 

preparation procedures such as thorough washing were not adhered to.  

Livestock feeds 

Rearing livestock such as cows, goats, pigs and chickens is common among smallholder farmers 

in the study area. As with food crops, livestock rearing meets the home consumption needs as 

well as generates income from the sale of produce (milk from cows and goats, and meat or eggs 

from the chickens). All farmers who kept cows practiced zero grazing ς the most significant costs 

were the animal feeds and intensive labour needed. The preferred feeds are a combination of 

processed animal feeds purchased from stores, Napier grass (Pennisetum purpureum), and maize 

stovers (the stalks left over after the crop harvest). The smallholders faced challenges associated 

with high prices of processed feeds. However, in the case of Napier grass and stovers, the biggest 

challenges were the associated labour and transport costs. The farmers shared that the ideal 

situation would be when the sale of the livestock or their produce would generate sufficient 

returns to cater for the costs of feeds and associated labour.  

The symbiotic relationship between food cropping and livestock keeping was showcased in the 

discussions and interviews. Farmers who had received some training on conservation agriculture 

felt conflicted. On the one hand, they were advised to leave the maize harvest leftovers to decay 
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on the farm and enrich the soil until the next season.  They viewed this as a trade-off since they 

use stovers to feed their cattle and reduce costs of purchasing processed feeds. On the other 

hand, having livestock allows them to benefit from lower purchase costs for fertilizer as they 

combine it with manure for their cropping. Among the smallholders with livestock, the high costs 

of feeds and labour was cited as the leading cause of distressed liquidation where they opt to 

reduce their stocks to levels that they can maintain comfortably.  

Labour 

On-farm labour is provided by household members as well as outsourced to casual workers in 

the area. The farmers stated that they had the ability to work on their farms although they were 

occasionally constrained in affording wages to pay their labourers. A key concern was that the 

availability of manual labourers could not be guaranteed in the future since most of the youth 

are becoming more educated and may opt to work elsewhere rather than on the farms. 

Land 

Dividing land is almost coming to an end in our area [group ƭŀǳƎƘǘŜǊϐΧUnless you educate 

a child, right now there is no land you can get in our area. Like this one [speaker points to 
man seated next to him] is lucky their farm is large and he will get about 1 acre. He has 4 

sons and including himself, are those not 5 people?14 That acre is just single plots. Those 
sons have already married. He cannot divide the land. Maybe what he can do is show you 

ǿƘŜǊŜ ȅƻǳ Ŏŀƴ ōǳƛƭŘ ȅƻǳǊ ƘƻǳǎŜΧ¢ƘŜǊŜ ƛǎ ƴƻ ŎƘƛƭŘ ǿŀƛǘƛƴƎ ǘƻ ƛƴƘŜǊƛǘ ƭŀƴŘΦ ²Ŝ ǘǊȅ ƻn how we 
can divide it and are unable to. So it just stays like that. You rise up and go to work 
elsewhere. So the issue of land inheritance in our place has ceased.  

 

The concern of shrinking farm land sizes was widespread especially among older farmers in the 

study. They stated that their productivity is severely limited and will continue to be so as land 

                                                 
14 Although the Kenyan law was amended for the inclusion of girls in land inheritance, the practice on the ground 
remains largely unchanged and is cognizant only of the male offspring. The justification being that the girls will be 

married off and relocate to other areas where their husbands would have their own land.  
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fragmentation increases. Further, the lack of sufficient land perpetuates the erosion of traditional 

practices of inheritance that serve as cultural identifiers. The above quote signals that 

smallholders are accepting of the societal shifts that are already evident as demonstrated by their 

consideration of education as substitute inheritance rather than land. In support of this, a female 

farmer in her 60s ǿŀǎ ǇǊƻǳŘ ǘƻ ǊŜǇƻǊǘ ǘƘŀǘ ƘŜǊ ŦŀǊƳƛƴƎ ƘŀŘ ōŜƴŜŦƛǘǘŜŘ ŦǊƻƳ ƘŜǊ ǎƻƴΩǎ ƛƴǇǳǘΦ {ƘŜ 

had requested him to research online on strawberry farming best practices and was able to apply 

the knowledge successfully. 

Shrinking land sizes have compelled smallholder farmers to seek additional land for cultivation. 

These additional parcels of land are mostly leased out from farmers who have significantly larger 

landholdings. Besides cases where leased land may be far from the smallholders home, three 

additional concerns were raised by the farmers: cost, uncertainty and restrictions. Due to their 

informal nature, agreements between a smallholder and a lessor are unregulated. Consequently, 

the costs of leased land vary significantly. In the study, the farmers who paid the least were 

charged Shillings (Shs.) 1,000 per acre per season15 while the highest paid Shs. 5,000 for a 0.25 

acre parcel per season. The latter amount is considerably higher since the land parcel is 

connected to an irrigation scheme. The second concern was uncertainty of lease land availability. 

The lessor-ƭŜǎǎŜŜ ǘŜǊƳǎΣ ŀǊŜ ƻƴ Ψŀ ƎŜƴǘƭŜƳŀƴΩǎ ŀƎǊŜŜƳŜƴǘΩ ǊŜƭȅƛƴƎ ƻƴ ǘƘŜ ƎƻƻŘǿƛƭƭ ƻŦ ōƻǘƘ ǘƘŜ 

farmer and the land owner. Many farmers reported that most times they are uncertain if the 

farm will be available to them in the next season or not. This translates to an increased risk to 

their livelihood and food security outcomes. The third concern on restrictions relates to 

                                                 
15 Whereas the farmers will state that the charges are per season, the actual duration of leasing the land is six 

months. Therefore, each year will have 2 leasing seasons i.e. six months each.  



80 
 

limitations that may be put in place by the landowner, e.g. forbidding the planting of certain 

crops or the use of manure on the leased land. Interrogating possible solutions to these 

predicaments proved challenging in light of the increasing number of house tenants in the area 

who add on to the demand for leased land.  

4.2.2. Post-production processes: harvests and harvest management 

The smallholders in the study were all maize farmers. Although there was a significant variation 

in the land sizes they dedicated to the crop, the two main types planted in the region were Hybrid 

614 and Duma 43. Table 4.1 showcases some of the yields realized or expected by farmers in the 

research area. The table also indicates the household size as declared by the farmers. This size 

ƛƴŎƭǳŘŜǎ ŀƭƭ ǘƘŜ ǇŜǊǎƻƴǎ ǿƘƻ ŘŜǇŜƴŘ ƻƴ ǘƘŜ ŦŀǊƳΩǎ ŀƎǊƛŎǳƭǘǳǊal produce to meet their food 

requirements and other livelihood needs. Upon harvest, the smallholders dry the maize, thresh 

it from the cobs and pack the grains into 90-kg equivalent bags. From the values given by Farmer 

2, 3 and 4, the average maize yield is 9 bags of 90 kg each per acre. This is equivalent to a 

productivity of 810 kg/ac or approximately 2 metric tons per hectare.  

Table 4.1Υ ¸ƛŜƭŘǎ ǊŜŀƭƛȊŜŘ ōȅ ǎŜƭŜŎǘ ŦŀǊƳŜǊǎ ƻǊ ŜȄǇŜŎǘŜŘ ŀǎ άŀ ƎƻƻŘ ƘŀǊǾŜǎǘέ όƘypothetical from FGDs) 
 Household Size Land size (acres) Productivity (90 kg bags) 

Farmer 1 2 adults 1 (2) Maize | (1) Beans  

Farmer 2 2 adults & 3 children 2 (10) Maize 

Farmer 3 3 adults & 1 child 1 (15) Maize 

Farmer 4 3 adults 1 (7) Maize 

Farmer 5 3 adults & 1 child 0.5 (3) Maize | (2) Beans 

FGD01 (Hypothetical) 2 adults & 3 children 1 (10) Maize | (3) Beans 

FGD02 (Hypothetical) 2 adults & 4 children 0.25 (2) Maize | (1) Beans 

FGD04 (Hypothetical) 2 adults & 3 children 1 (3) Maize | (2) Beans 

 

Although the use of improved or hybrid seeds in Kenya has been on the increase, cases of 

inappropriate seed selection still occur. In one such possible case, one smallholder lamented that 
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she lost her whole maize crop the previous season. The farmer (who had been farming there 

since 1972) had bought maize seeds from an agrodealer and when the seed failed to grow the 

first time, she replanted the same seeds after a few weeks with no success. An inspection of the 

packet from the leftover seeds (which she had retained) indicated that the variety is suitable for 

areas that are between 800-1500 meters above sea level (m.a.s.l). Given that her farm seats at 

1516 m.a.s.l., it is questionable whether the seed was suitable. However, owing to the high levels 

of fraud among agrodealers, the farmer concluded that the seeds were counterfeit.  

Harvest management 

Although food production remains central to securing their livelihoods, smallholders must 

manage their farm yields in the best manner. In the study area, harvest management is a 

household level affair and no shared or communal storage facilities exist. Harvest management 

practices are diverse giving rise to varied experiences. Two harvest seasons exist, between July 

and August, and between late December and February.  For maize produce, the smallholder has 

an incentive to store the maize for at least four to six months if they are to optimize on best 

market prices when the supply is low. However, most farmers can only keep it for two months as 

urgent cash needs compel them to sell, often at lower prices. Farmers understood the 

detrimental impacts of market gluts to their potential incomes. 

According to the smallholders, the second and perhaps most pressing challenge on harvests are 

the attacks by pests such as weevils. Some farmers purported that there are persistent weevils 

(which seem to attack a particular maize variety) that can be spotted even prior to the maize 

being harvested from the field. There was much chatter among discussion group members as 
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they lamented how one type of weevil, nicknamed Osama, had terrorized their harvests. The 

following lively discussion captured part of this challenge: 

Facilitator:  Let me ask and perhaps the ones who have farmed for a longer time know this. 
Before, you never used to apply actellic? 

Farmer 1:  There were still some other applications but not that one.  There was a method 
where maize would be tied on trees and they would not get weevils. 

Farmer 2:  Right now if you attempt to do the same, your maize will become flour. The 
weevils are even invading the maize while they are still in the farm. 

Farmer 3:   Like there is another very dangerous one called "Osama" 
Facilitator:  What is Osama? 

Farmer 3:  Osama is another type of weevil. That one grinds the maize like a milling 
machine. 

Farmer 1:    It is bigger than the other types. It even eats plastic and even gourds 
Facilitator:   I will enquire from the agriculture people what its real name is.16 
Farmer 3:   That is the one finishing people. 
 

As damaging as these weevils were purported to be, the smallholders were not investing 

adequately in proper storage materials. During the discussion session above, one farmer 

generated the interest of the others in attendance by sharing information on a new type of grain 

storage bag that was impenetrable by weevils. As the discussion wound up, one female farmer 

called upon the government to intervene on improved storage practices. Specifically, her plea 

was for a return to traditional preservation methods that were less pervasive and posed less risk 

to incidental ingestion of chemicals.  

Based on the lack of storage facilities for horticultural produce and their short shelf-life, 

smallholder farmers in the study expressed the need to have nearby industries to which they 

could deliver their produce for value-addition. For example the processing of tomatoes into 

                                                 
16 The actual name of this weevil is unclear but is suspected to be the Larger Grain Borer (LGB). However, its 
description as a larger grain borer and characteristics as described by farmers in the study were corroborated by a 
ŦŀŎǘǎƘŜŜǘ ǘƛǘƭŜŘ άhǎŀƳŀ ŘŜǎǘǊƻȅǎ ƳŀƛȊŜέ ŀǳǘƘƻǊŜŘ ōȅ ǘƘŜ YŜƴȅŀ !ƎǊƛŎǳƭǘǳǊŀƭ wŜǎŜŀǊŎƘ LƴǎǘƛǘǳǘŜ όY!wLύΦ {ŜŜ 

http://www.plantwise.org/FullTextPDF/2010/20103333602.pdf Last accessed 3rd August, 2016 

http://www.plantwise.org/FullTextPDF/2010/20103333602.pdf
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pastes or canning for longer shelf-life products. During the study, one farmer revealed that he 

belonged to a group with fellow smallholders where they had started a self-help cottage industry 

for value addition of their produce. The model he stated worked very well yielding multiple 

benefits while balancing demand, supply and marketing. First, as members of the group, they 

each produced crops that were later processed into snacks or flour e.g. sweet potatoes and 

bananas. Second, the farmers benefitted from having a ready market to which they could deliver 

their harvests. Third, they pooled together their labour taking turns to work at their small 

industry and churn the harvests into sellable goods such as crisps, flour and baked goods. Lastly, 

they also marketed and sold their value-added produce making larger profits than they would 

have for the raw food crops. His experience highlights the possibilities of improved livelihoods if 

smallholders are linked higher up in the food value chain.  

What to keep, what to sell 

Like the ones I had here [hybrid chickens], I was being offered Shs. 1,500 each but decided I 
could not sell. When I calculate how much I buy meat at, I decided to eat mine. I had four 
cocks which we slaughtered and we ate. When I calculate that I buy a kilo of beef meat for 
Shs. 400 and then you give me Shs. 1,500, you have bought for me about 3 kilos. I decided 

to eat with my children.  

 

None of the respondents were self-sufficient i.e., they relied on purchases of some food crops 

and livestock produce to meet their dietary needs. Although the global phenomenon of dietary 

convergence (e.g. the preference for processed foods) is evident within the study area, some 

traditional food crops and indigenous livestock are still highly regarded and command good 

prices at the market. For example, many farmers reared indigenous or hybrid chickens and while 

some sold them for good profits, especially during festive seasons such as the New Year and 

Christmas, others opt to keep for domestic consumption. In the above quote, one may wrongly 
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assume that the farmer prefers to buy 3 kilograms of beef rather than one chicken. However, his 

logic is that were he to provide a meal of chicken (considered a delicacy) to his family, he would 

have to spend Shs. 1,500. This cost is significantly high so he would rather rear his own chickens 

for consumption.  

The smallholders preferred to keep their harvests of beans for home consumption. Many Kenyan 

diets compǊƛǎŜ ƻŦ ŀ ǎǘŀǇƭŜ ŘƛǎƘ ŀƴŘ ŀ ΨǎǘŜǿΩΦ ¢ƘŜ ǎǘŀǇƭŜ ŘƛǎƘ ŎƻǳƭŘ ōŜ ŦƻƻŘǎ ǎǳŎƘ ŀǎ ugali (made 

from corn flour, millet or sorghum) or rice and the stew may range from a meat dish, leafy 

vegetables or some legumes. Beans are prized as a source of protein by mothers and are more 

affordable than meat. One female farmer shared that most mothers would keep the beans rather 

than sell and use them as a stew while varying the daily staple food.  

4.3. Access 

Although food may be adequate in quantity, its access at household or individual level may be 

limited. As per Table 2.1, literature broadly defines food access through two streams ς physical 

and economic. From the engagements with smallholders, issues of food access emerged from 

discussions on cost of farming, incomes and purchasing power as well as markets.   

4.3.1. Cost of farming, incomes and purchasing power 

The FGDs conducted with smallholders elucidated the extent to which cost of farming was of 

great concern to them. They offered narratives with examples on how the costs of farming have 

increasingly been on the rise. These high costs of inputs were blamed for poor farm performance 

and provided a platform for compromises on proper farm management. Farmers who invested 

more into their farming were better placed to make higher profits from their farm production.  
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Efforts to determine the costs of farming among the smallholders were made during the FGDs. 

¢Ƙƛǎ ǿŀǎ ŀƴ ŜȄŜǊŎƛǎŜ ƻŦ ΨōŜǎǘ ŜǎǘƛƳŀǘŜǎΩ ŀǎ Ƴƻǎǘ ǎƳŀƭƭƘƻƭŘŜǊǎ Řƻ ƴƻǘ ƪŜŜǇ ǿǊƛǘǘŜƴ ǊŜŎƻǊŘs of their 

expenses. They however had a good sense on costs of farm inputs in the region. Additionally, 

they could predict if their harvests would yield surpluses sufficient to cover the costs of inputs. 

This ability to estimate expected returns proved to be a good validation process as the 

calculations on cost of food production were discussed.  

 
Figure 4.1: Hypothetical household food security scenario generated during an FGD 

Notes on Figure 4.1  

A: Household comprising of a male and female adult plus three children farming on one acre 

B: Expected seasonal harvest ς 10 bags of maize and 3 bags of beans (90 kgs each). Family keeps all the beans they 
harvest but sells 5 bags of maize to meet household needs. Farm-gate price per 90 kg bag of maize is Shs. 
2,000 

C: Costs incurred farming an acre of maize and beans in the season ς transport, fertilizers (N.P.K. 23:23:0) and top 
dressing (C.A.N.), Duma maize seed variety, pesticides and labour costs  

D: Additional income from livestock in the homestead ς one hen (mwera) sells at Shs. 500 while a 3-4 kg cock can 
fetch Shs. 1,500, a litre of cow milk goes for Shs. 45 while goat milk sells at Shs. 60   

 

B 

A 

C 

D 
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Taking advantage of smalƭƘƻƭŘŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ƳŀƛȊŜ ŦŀǊƳƛƴƎΣ ŀ ƘȅǇƻǘƘŜǘƛŎŀƭ ǎŎŜƴŀǊƛƻ ǿŀǎ ƭŀƛŘ 

out ς farming an acre of maize and tallying the various expenses incurred until harvest time. The 

expected harvests from some of the hypothetical yields are captured in the last three rows of 

Table 4.1 presented earlier. Figure 4.1 showcases notes taken on a flipchart during one of the 

focus group discussions where smallholders constructed a hypothetical household food security 

scenario.  

Calculations revealed a deficit between the income generated and the expenses incurred in the 

above hypothetical scenario. To meet this deficit, farmers seek wage-earning jobs among each 

other e.g. income from spraying crops and other farm work. While the extra income narrows this 

deficit, self-sufficiency from one season until the next was a challenge for most of the farmers. 

To address this challenge, farmers pooled together in social or common-interest groups for 

additional food security and livelihood support.  

4.3.2. Markets 

hƴ ƳŀǊƪŜǘǎΣ ǘƘǊŜŜ ƪŜȅ ŎƻƳǇƻƴŜƴǘǎ ŜƳŜǊƎŜŘ ŦǊƻƳ ǘƘŜ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ǊŜǎǇƻƴǎŜǎΦ ¢ƘŜǎŜ ƛƴŎƭǳŘŜ; 

timing, connectivity and regulations.  

Timing 

CŀǊƳƛƴƎ ƛǎ ƎƻƻŘ ōŜŎŀǳǎŜ ƛŦ ȅƻǳ Ǉǳǘ ŜŦŦƻǊǘΣ ǘƘŜǊŜ ƛǎ ŀ ōƛƎ ǇǊƻŦƛǘΧΦ I have kales, cabbage, 
managu (African Nightshade), dhania (coriander or cilantro), spinach, courgette in between. 
Kales for consumption are bought by local neighbours. It is not even enough because they 
are many. There are several neighbourhoods here, aboǳǘ ŦƛǾŜΦ !ƭƭ ŎƻƳŜ ƘŜǊŜΧΦCŀǊƳƛƴƎ Ƙŀǎ 
money because this is for daily business. You will not harvest dhania and they just stay there 
because everyone eats food daily. 

 

As with other commodities, farm produce is subject to market forces and therefore prone to the 

ǊǳƭŜǎ ƻŦ ǎǳǇǇƭȅ ŀƴŘ ŘŜƳŀƴŘΦ CǊƻƳ ǘƘŜ ŦŀǊƳŜǊǎΩ ǊŜǎǇƻƴǎŜǎΣ ǘƘŜǊŜ ǿŀǎ ŀ ŘƛǎǘƛƴŎǘ ŘƛŦŦŜǊŜƴŎŜ 



87 
 

between those who engage in agribusiness versus those who only sell off their surplus harvest 

(conventional smallholding). The former group was more attuned to the different elements at 

play and what one needs to consider if they are to fetch a higher price for their produce. The 

agribusiness-minded farmer tries to maximize their farm productivity and better market 

experience for maximum profit in two main ways. First, they ensure a steady supply of water so 

as to farm in and out of rainfall seasons and can target selling at the market when there is less 

competition. Secondly, they farm produce that would be of high demand in the market and with 

a wide consumer base. These two approaches are demonstrated in the above quote from an 

interview with a male farmer who had leased a small parcel of land with irrigation water and 

chose to grow green leafy vegetables and other condiments. 

Another striking aspect of this entrepreneurial farmer was a reverse market system that did not 

conform to the common practice of the trader taking their goods in bulk to the market and 

waiting for customers to purchase. A significant portion of his clientele patronized his business 

right on the farm by coming to buy freshly plucked produce on demand. His market benefits 

further from the absence of refrigeration units in many of the surrounding households. As a 

result, the clients can only buy sufficient quantities that would be consumed in a day or two ς 

thus forming regular repeat customers 

Connectivity 

ά¸ƻǳ ŦŀǊƳ ōƭƛƴŘƭȅέΦ ά¸ƻǳ ŘƻƴΩǘ ƪƴƻǿ Ƙƻǿ ƳǳŎƘ ƛƴŎƻƳŜ ȅƻǳ ǿƛƭƭ ƎŜǘέΦ 

 

Integration into local and non-ƭƻŎŀƭ ƳŀǊƪŜǘǎ ƛƴŦƭǳŜƴŎŜǎ ŦŀǊƳŜǊǎΩ ǊŜǾŜƴǳŜǎΦ ¢Ƙƛǎ ǿŀǎ Ƴƻǎǘ 

pronounced among smallholders who grew tea and coffee. Their produce is linked to external 
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markets whose pricing is significantly influenced by international forces. Smallholders felt 

disempowered in maximizing the sales of their produce since they more often than not did not 

know a priori what prices they would fetch.  

Of equal relevance was the issue of transporting produce to the markets. In the region, this 

remains a significant cost to smallholder farmers who seek better prices by opting to sell at 

markets rather than secure farm-gate pricing. Farmers rarely coordinate to share transportation 

of their produce to the markets.  However, middlemen ǇŜǊŦƻǊƳ ΨŎƻƭƭŜŎǘƛƻƴ ǊǳƴǎΩ ǘƻ ōǳȅ ǇǊƻŘǳŎŜ 

from several farmers. These brokers make better margins, accrued from the differences between 

farm-gate and final market pricing. The best evidence from the study was on the brokerage of 

milk. Farmers deliver milk to local dairies and earn Shs. 35/40 per litre of milk whereas the dairy 

company later sells it at Shs. 90/100 (after pasteurization and packaging). Besides this, there were 

experiences of unfulfilled payments from brokers who had collected produce with the promise 

of paying later.  

Kenya has been on the forefront of linking people to services by leveraging mobile phone usage. 

Among the respondents, none shared having used mobile phone applications. Some stated that 

where they take their produce is determined by information on best markets through phone calls 

placed to people in other regions. However, selling in distant markets comes at the risk of being 

ƻǎǘǊŀŎƛȊŜŘ ŀǎ ŀƴ ƻǳǘǎƛŘŜǊ ŀƴŘ ΨōŀŘ-ƳƻǳǘƘŜŘΩ ōȅ ƭƻŎŀƭ ǘǊŀŘŜǊǎ ŀƴŘ ōǊƻƪers leading to poor sales 

of their produce. For perishable produce like tomatoes and cabbages, this risk of low sales is 

multiplied two-fold. First, even if at the end of the day the farmer is left with a significant quantity 

that would still be good to sell, they have the added burden of having to transport it back to their 

homes at cost. Second, if they make this decision and are able to transport their produce, farmers 
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have to determine where else to sell for profit. They must also consider that their produce is 

perishable. In response to this, one horticultural farmer proposed setting up processing plants 

that would value-add to perishable goods e.g. the conversion of tomatoes into tomato paste, 

which would have a longer shelf-life. 

Regulations  

There was a case that came up in this area. They [local government inspectors] move from 

one market to another inspecting people's maize. The ones that are not well dried, they take 
it away and bury. Someone is caught with their maize. When you have put your maize in 

the market even if it is 10 bags, they take them and go to bury. They dispose it because they 
have this thing they are calling... [Group interjects "aflatoxin"] Now that issue is very very 

bad to the farmer because they have not been trained on how to handle that maize and yet 
to have spent so much money.  

 

Public markets are controlled under the jurisdiction of local county governments. Farmers 

decried the market levies charged on their produce. The levies are based on the quantities they 

bring into the market whether or not one has been able to make sales.  Regulations are in place 

to ensure consumer safety. They are implemented through control mechanisms by the local 

government and focus on the quality of produce sold by smallholders. The examples given by the 

farmers were the curtailment of milk sales locally and the random market inspections of maize 

produce for aflatoxin levels. Several farmers lamented arrests by health inspectors who catch 

them as they sell milk to their neighbours.  

The above quote highlights two other issues. The first links to post-harvest management, 

especially storage and handling, as discussed previously. The issue underscores the existing 

knowledge gap on harvest handling practices that can reduce post-production losses. Secondly, 



90 
 

it was apparent that the regulations are often vague, providing an opportunity for abuse by the 

enforcing officers.  

4.4. Utilization 

άLǘ ƛǎ ƴƻǘ ǳƴŎƻƳƳƻƴ ǘƻ ǎŜŜ ŀ ǇŀǊŜƴǘ ǎŜƭƭƛƴƎ ŜƎƎǎ ǎƻ ŀǎ ǘƻ ōǳȅ ōǊŜŀŘ ŦƻǊ ǘƘŜ ŎƘƛƭŘǊŜƴέΦ 

 

The utilization dimension encompasses the ability of an individual to acquire the necessary 

nutrients from the food they consume (FAO, 2008a). Interactions with smallholders revealed they 

have a level of awareness regarding nutrition on the basis of their knowledge on what constitutes 

a balanced diet. However, they stated that food nutrition was not fully practiced at the household 

level indicating a gap between knowledge and practice. Respondents in the study area exhibited 

dietary adaptation, which is a global trend. For instance, some mothers shared that their children 

would prefer sliced bread (processed food) bought at the shops over yams or sweet potatoes 

(traditional foods) for breakfast.  

4.5. Stability 

Stability implies the maintenance of an uninterrupted state of food security. Food security among 

smallholders in the study area is unstable. The smallholders define their food security in seasonal 

timeframes. Hence, temporal perspectives are of primary importance. These temporal 

perspectives are demarcated by the length of the growing season and by the period between one 

ƘŀǊǾŜǎǘ ŀƴŘ ǘƘŜ ƴŜȄǘΦ wŜǎǇƻƴǎŜǎ ǘƻ ǘƘŜ ǎǘŀǘŜ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ǿŜǊŜ ƳƻǊŜ ŀƭƛƎƴŜŘ ǘƻ 

the question άƘƻǿ ƳǳŎƘ ŦƻƻŘ ǿƻǳƭŘ ȅƻǳ ƴŜŜŘ ǘƻ ƭŀǎǘ ŦǊƻƳ ƻƴŜ ǎŜŀǎƻƴ ǳƴǘƛƭ ǘƘŜ ƴŜȄǘΚέ in cognition 

of the temporal perspective. In their response, the farmers would state that they can do their 

best to farm but underscored the importance good farming conditions that are outside their 
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control e.g. adequate rainfall. The smallholders did not have an experience where their food 

security was guaranteed at all times. 

4.6. Advancing food security scholarship through experiences of Mt. Kenya 

smallholders 

The preceding five subsections have presented findings from Mt. Kenya smallholders related to 

their food security. In this subsection, an attempt is made to draw from these findings and 

highlight how they build on existing food security scholarship. 

4.6.1. {ƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ǎŜŎǳǊƛǘȅ ƛǎ ƴŜǎǘed within their livelihood strategies 

Mt. Kenya smallholders negotiate and strengthen their livelihoods, through diverse and dynamic 

activities. Smallholders engage in on-farm and off-farm activities geared towards meeting their 

food needs and other daily requirements. Their food security is nested within their livelihood 

strategies and cannot be wholesomely addressed without this recognition. On the one hand, 

livelihood strategies offer farmers an opportunity to achieve food security. On the other hand, 

the food that farmers produce must be sufficient to meet both their dietary needs as well as be 

traded to meet other livelihood needs e.g. school fees. This bi-directional relationship between 

food security and livelihood security seems to be largely absent based on a review of the 

dominant literature.  

In the transitions from conventional smallholding to agribusiness, Mt. Kenya smallholders 

demonstrate that livelihood improvements can be pursued through better food production. This 

is in line with other studies (FAO, 2012; FAO, CTA, & IFAD, 2014; Miruka et al., 2012) that reveal 

agribusiness among smallholders as key to their economic empowerment and livelihood 

improvement. The economic development of smallholders, mainly through increased agricultural 



92 
 

productivity, has been recognized as a model to reduce poverty levels especially in rural areas 

(Birner & Resnick, 2010). In turn, this affects how smallholders engage with urban populations 

(Djurfeldt, 2015). For instance, in pursuit of economic stability, studies in India show that self-

ŜƳǇƭƻȅƳŜƴǘ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ŀǊŜ ǇǊŜŦŜǊǊŜŘ ΨǉǳƛŎƪ ǊƻǳǘŜǎΩ ƻǳǘ ƻŦ ǇƻǾŜǊǘȅ ŀƳƻƴƎ ŦŀǊƳŜǊǎ 

(Harris & Orr, 2014). This trend is achievable in other regions.  

In Kenya, entrepreneurship based on agricultural produce is referred to as kilimo biashara 

(agribusiness) ς a term that was commonly used by farmers practicing agribusiness in the study 

area. This concept of farming-as-a-business was formally stipulated in the Agricultural Sector 

5ŜǾŜƭƻǇƳŜƴǘ {ǘǊŀǘŜƎȅ ό!{5{ύ ǳƴŘŜǊ ǘƘŜ ǳƳōǊŜƭƭŀ ƻŦ YŜƴȅŀΩǎ ±ƛǎƛƻƴ нлол (FAO, 2014). 

Agribusiness is a more lucrative approach for younger farmers (FAO, 2014; FAO, CTA, & IFAD, 

2014) who are eager to have steady cash flows. Agribusiness offers a platform through which 

other services can be integrated e.g. the use of ICTs, mainly via the mobile phone in Kenya. Some 

farm management applications such as MFarm17 have taken root in Kenya (FAO, CTA, & IFAD, 

2014) riding on the deep penetration of mobile phone usage and wide network coverage. 

However, agribusiness-oriented smallholders face several challenges based on the informality of 

their business and their lack of participation in economies of scale (FAO, 2012). These challenges 

may require strong institutional linkages that integrate them better into value chains and 

markets.  

Smallholders are motivated to engage in non-farm activities and generate additional income due 

to the seasonality and year-to-year variability in agriculture (Burke & Lobell, 2010a). The income 

                                                 
17 MFarm offers a mobile phone-based trading platform that links subscribed farmers and buyers of agricultural 
produce. Their online site offers updates on prevailing produce prices as well as information on best farm practices. 

See www.mfarm.co.ke.   

http://www.mfarm.co.ke/
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helps in supplementing their food as well as livelihood needs. In his paper on rural livelihoods, 

Ellis (1998) identifies five main categories from which non-farm income is drawn: (i) employment 

for wages, (ii) self-employment, (iii) income from properties, (iv) remittances from within the 

country, and (v) remittances from international sources. Among Mt. Kenya smallholders, only the 

first two, wage- and self-employment, were dominant. On-farm wage labour is more sensitive to 

seasonality as incomes are affected by level of agricultural output and productivity (Wiggins & 

Keats, 2013). This was supported by similar observations among Mt. Kenya smallholders.  

4.6.2. Pre-production processes key to food security  

!ǎ ŀ ŎƻƳƳŜǊŎƛŀƭ ŀƴŘ ǎǳōǎƛǎǘŜƴŎŜ ŎǊƻǇΣ ƳŀƛȊŜ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƻƴŜ ƻŦ YŜƴȅŀΩǎ Ƴƻǎǘ ƛƳǇƻǊǘŀnt grains 

(Brooks, 2014) and forms the staple diets of many Kenyan ethnic communities. Unsurprisingly, 

all participants in the study planted maize. Kenya has documented success in the adoption of 

hybrid maize varieties with recorded increases in incomes among the farmers who switch from 

traditional ones (Mathenge, Smale, & Olwande, 2014). As with fertilizer, there was a surge in the 

adoption of improved seed varieties following the launch of the National Accelerated Agricultural 

Inputs Access Program (NAAIAP) in 2007 (Sheahan, Black, & Jayne, 2013). At the farm level, the 

decision to switch to newer or improved seed varieties from traditional types is often hampered 

by ignorance, costs or perceived risks (Burke & Lobell, 2010b). In many instances, the costs of 

improved seeds are a significant expense, with higher prices occurring when demand for the 

seeds rises (Rao et al., 2014). Due to their popularity in Kenya, some traditional seeds (e.g. of 

vegetables) have made their way into commercial seed companies such as Kenya Seed who then 

produce and supply them as certified seeds (Muthoni & Nyamongo, 2010). Although not yet 
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widespread, the commercial production of traditional seeds is contrary to what some scholars 

(Challinor et al., 2007) had deemed possible in the African context. 

The decline in soil fertility expressed by farmers has been recorded in other parts of Africa 

(Amekawa et al., 2010) necessitating the use of manure and mineral fertilizers.  On the basis of 

quantity applied per unit farmed, African farmers lag behind in their use of fertilizer in 

comparison to those in developed countries (Mapfumo et al., 2013; Wiggins & Keats, 2013). In 

Kenya, an increased demand from smallholders coupled with better access to commercial 

fertilizer saw its usage double nation-wide in the period between 1990/1991 and 2007/2008 

(Sheahan, Black, & Jayne, 2013). The concerns raised by smallholders on the ever increasing costs 

of fertilizer have been linked to higher fuel prices (Hanjra & Qureshi, 2010). As a result, farmers 

cut down on fertilizer usage which consequently depresses crop productivity (Ariga & Jayne, 

2011; Chamberlin & Jayne, 2013). 

The Kenya Seed Company recommends fertilizer application rates of 185 kilograms per hectare 

(kg/ha) of diammonium phosphate (D.A.P. 18:46:0) and 370 kg/ha for Nitrogen, Phosphorous, 

Potash (N.P.K. 23:23:0) during planting (Kenya Seed Company, 2015b). The average application 

rate reported by Mt. Kenya smallholders of 124 kg/ha falls below the recommended rates.  

However, their fertilizer use is more than ten times the reported average in sub-Saharan Africa 

which ranges between 8 and 10 kg per hectare (FAO, 2008b; Mapfumo et al., 2013). Of concern 

is whether the smallholders are using the correct type of fertilizer given their claims that high 

costs prevent them from taking soil samples for testing.  

Claims by smallholder farmers in the study that availability of irrigation water offers significant 

advantages have also been made elsewhere (see Burke & Lobell 2010b). Many view the lack of 
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reliable farming water supply as the greatest constraint to their productivity. This finding was 

reported in Machakos, a region bordering the drier south eastern part of Embu county  (Brooks, 

2014). Unsurprisingly, there is a high number of small-scale irrigation projects in the region, which 

now face challenges of overuse. This is in part driven by goodwill and the sense of community 

reported earlier where farmers seek to maximize mutual benefits. In the future, it is expected 

that increased water scarcity rather than decreased availability of arable land will pose a greater 

challenge to food production globally (Hanjra & Qureshi, 2010). Regular water assessments are 

therefore necessary to inform availability and act as a basis for water allocation and management 

(Kang, Khan, & Ma, 2009).  

4.6.3. Agricultural productivity and bridging the yield gap 

Over the last half century, global food production has increased to levels that are adequate to 

meet calorie needs of the current population (Burke & Lobell, 2010a). The most notable 

contribution towards this growth emanates from technologies adopted during the Green 

Revolution (Amekawa et al., 2010; Granoff et al., 2014). However, food production increase is 

uneven across different global regions and within different farming communities in these regions. 

In Africa, net productivity has increased but growing populations have led to a reduction in per 

capita food production (Bennett & Franzel, 2013). Low productivity in sub-Saharan Africa has 

often been blamed on soil degradation from nutrient depletion and erosion (Giller et al., 2009) 

as well as on the poor uptake of new technologies that would be more beneficial vis-à-vis 

traditional methods (Eidt, Hickey, & Curtis, 2012). In scholarly literature, the gap between actual 

ŀƴŘ ǇƻǘŜƴǘƛŀƭ ȅƛŜƭŘǎ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨȅƛŜƭŘ ƎŀǇΩ (Burke & Lobell, 2010a). For sub-Saharan 
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!ŦǊƛŎŀ ό{{!ύΣ ǘƘƛǎ ƎŀǇ ƛǎ ƴƻǘŜŘ ǘƻ ōŜ ŀǎ ƘƛƎƘ ŀǎ тс҈Σ ƛƳǇƭȅƛƴƎ ǘƘŀǘ ŦŀǊƳŜǊǎΩ ǇǊƻŘǳŎŜ ƻƴƭȅ ŀ ǉǳŀǊǘŜǊ 

of their maximum potential (Wibberley, 2014).  

The two maize varieties mentioned earlier ŀǊŜ ƛŘŜŀƭ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ǊŜƎƛƻƴΩǎ altitude.  

Table 4.2: Expected maize yield projections by seed companies 

Variety Release 
date 

Produced by Production zone 
(m.a.s.l.) 

Maturity  
(days) 

Expected yield  
(kg/ha) 

Hybrid 614 

(H614D) 

1986 Kenya Seed Co 1500-2100 160-190 8,450 

SC Duma 43 
(SC 407) 

2004 Agri SeedCo Ltd. 
(SeedCo Kenya) 

800-1800 120-150 6,500 

Note: Hybrid 614 data drawn from Africa Seed Trade Association (2013) and Duma 43 data from Kenya Seed 
Company, (2015a) 

 

As shown in Table 4.2, the varieties Hybrid 614 and Duma 43 are ideal for an altitude range of 

800-2100 meters above sea level (m.a.s.l). The smallholders farmed in areas that were between 

1240-1770 m.a.s.l. As indicated in section 4.2.2., the average estimates from maize yields realized 

by smallholder farmers in the region were 2,000 kg/ha. When compared to projected yields given 

by seed companies for the two varieties as in Table 4.2 above, a yield gap of between 69% and 

76% is reflected. This estimate corroborates the 76% yield gap across SSA reported earlier. 

Studies in high potential areas of Kenya indicate that higher yields are realized from the use of 

hybrid seeds versus ordinary ones irrespective of fertilizer use (Ariga & Jayne, 2011; FAO, IFAD, 

& WFP, 2015; Mather, Boughton, & Jayne, 2013). Higher yields mean better incomes and lower 

poverty levels as was corroborated by a study from analysis of 2000-2010 data by Mathenge et 

al. (2014). However, in the absence of instruction on proper use, some farmers who opt to recycle 

hybrid maize seeds have observed increased incidence of the Maize Streak Virus (Gichuru, 2013) 

thereby eroding any potential gains that would have otherwise been realized. Similarly, lower 

rates of return on improved seed varieties occur when insufficient water is available for farming 



97 
 

(Headey & Jayne, 2014) or inappropriate dosage and type of fertilizer is used (Mather, Boughton, 

& Jayne, 2013). Interactions with smallholders in Mt. Kenya could have been further explored to 

include details of crop spacing, dosage and water availability in order to identify practical ways 

that these groups of farmers can improve their productivity. 

Closing the yield gap is best achieved through better management practices (FAO, 2015) such as 

improvements on sub-optimal weeding (FAO, ISD, & TWN, 2011). In Kenya, agricultural 

productivity is said to be on the decline (Amaru & Chhetri, 2013) and, inherently, crop 

productivity is sensitive to climate variability (Challinor et al., 2007; Meijer et al., 2014; Ziervogel 

& Calder, 2003). As a response to the decline, in its Vision 2030, Kenya formulated policies that 

would boost agricultural productivity through seeds, pesticides and fertilizer use as well as 

investments in agricultural research (FAO, 2014; Miruka et al., 2012). These government 

initiatives increased the number of players who engage with smallholders and added levels of 

bureaucracy that smallholders must navigate as they seek to maximize their farming efforts and 

generate maximum yields. The benefits of these initiatives are yet to be fully realized by Mt. 

Kenya smallholder farmers. 

Upon harvest, smallholder farmers are often faced with management challenges. They expressed 

their efforts to keep drier foods such as maize and beans to last them from one harvest season 

to the next. Humidity-induced aflatoxin, theft and attacks by pests often hamper these efforts. 

The post-harvest losses reported among the smallholders in the study are a snapshot of the 30% 

losses in harvested maize registered by farmers across Kenya (Speca, 2013). Other studies among 

maize farmers in Kenya indicate that most can only keep the grain for two months as urgent cash 

needs compel them to sell (FAO, 2014) often at lower prices. Some smallholders added that their 
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harvests are also directly exchanged for school fees thus eliminating the necessity of cash to meet 

such needs.  

Scholarship from extensive surveys conducted among farmers, including those in Kenya, reveals 

that the ratio of what a smallholder sells or keeps for their own consumption is constantly in a 

state of flux. Several factors such as seasonality, market prices and household needs are cited as 

reasons why a smallholder may at one point be a net buyer while at another time be a net seller 

(Barrett, 2002; FAO, 2011, 2014; Sheahan, Black, & Jayne, 2013; Stephens et al., 2012). The 

definitions of net buyer and net seller are dependent on comparisons of how much a household 

consumes versus how much of their consumption is from their own farm production. 

Smallholders in the study demonstrated that they balance between these two states by 

diversifying into income-generating activities on-farm (e.g. rearing chickens for meat and eggs) 

as well as off-farm (e.g. seeking employment). Access to food at household levels must therefore 

be assessed by examining incomes and expenses as well as existing policies (European 

Commission (EC) & FAO, 2008). Since the buyer and seller meet at the market, integration from 

local to regional levels plays a significant part in the prices and revenues that a smallholder can 

fetch from their produce (Burke & Lobell, 2010a).  

In section 3.1.3, there was a brief discussion on the complexity and interactions across scale. The 

empirical findings of this research position the smallholder farmer amid complex global, regional 

and local scales. On a local scale, smallholders are faced with dynamic conditions under which 

they produce their food. Key among these are shrinking land sizes, water scarcity, and high costs 

ƻŦ ƛƴǇǳǘǎΦ {ƳŀƭƭƘƻƭŘŜǊǎΩ Ǉƻǎǘ-production processes involve the interaction at regional levels with 

various markets. With increased globalization, power balances between farmers and retailers 
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have shifted to the latter group (Gregory, Ingram, & Brklacich, 2005), thereby undermining the 

ŀōƛƭƛǘȅ ƻŦ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŀŎǘƛǾƛǘƛŜǎ ǘƻ ōŜ ŜŎƻƴƻƳƛŎŀƭƭȅ ǾƛŀōƭŜΦ ¢Ƙƛǎ ƛǎ ǎǳǇǇƻǊǘŜŘ ōȅ ŎƭŀƛƳǎ ŦǊƻƳ 

smallholders dealing with coffee and tea who have to sell their produce to international markets 

but through brokers such as factories or co-operatives. These farmers complained that, in 

comparison, the brokers made more revenues from the transactions yet the farmers undertook 

the production. 

4.6.4. Utilization and stability remain elusive among smallholders 

Mt. Kenya smallholder farmers did not have much to say regarding the utilization dimension of 

food security. Their contributions on nutrition and food choices at the household level however 

reveal that dietary adaptation trends, which are common in urban areas where lifestyles are 

more fast-paced  (FAO, 2004), are now observable in rural areas. Smallholders are primarily 

concerned with feeding their households by growing produce on their farms or purchasing from 

local markets. The nutritional quality of the food or the nutritional outcomes they hope to gain 

from its consumption are of lesser concern. Further, the experience of food security stability 

among the farmers was largely absent. The environment where farmers negotiate their 

livelihoods is prone to shocks and interruptions that interfere with their efforts to sustain food 

security. Smallholder farmers from Mt. Kenya highlight a weakness in the determination of food 

security status through the four dimensions ς they are not of equal weight. The many concerns 

raised by farmers rest on availability and access and until they have successfully been able to 

guarantee these, smallholders will not be keen on the utilization and stability dimensions.  
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4.6.5. Related concerns among smallholders 

Discussions with smallholder farmers on matters related to food security revealed several 

concerns that transcend the production and consumption of food. These issues broaden the 

scope through which global food security concerns among smallholder farmers should be 

assessed. Primary among these was the future of smallholder farming, the rural-urban 

relationship, and increase in disease burdens.  

Intergenerational farming 

For the kids to tell them to return to farming they hear like that is a dream. You see? The 

sons want that when you divide for them some land, they sell and go into the matatu 
[minibus] ōǳǎƛƴŜǎǎΦ ¢Ƙŀǘ ƛǎ ǘƘŜ ŦƛƎƘǘ ǿŜ ƘŀǾŜ ƘŜǊŜ ōŜǘǿŜŜƴ ǘƘŜ ŎƘƛƭŘǊŜƴ ŀƴŘ ǇŀǊŜƴǘǎΦ ά¸ƻǳ 

give me the portion you would have ŀƭƭƻŎŀǘŜŘ ǘƻ ƳŜ ǎƻ L Ŏŀƴ ǎŜƭƭ ŀƴŘ ƎŜǘ ƛƴǘƻ ǘƘŜ ǊƻŀŘέΧLǘ 
is because they want money that is quick to get. They do not want to get tired. That's why 

you see many young men have gone into the miraa [khat] and bhangi [marijuana] business. 
I say that when I am alive, I never want to see miraa in my place. True it is quick money but 
if you look at a miraa farmer, what have they built? How has he developed where he is? He 
will not tell you. Eventually he sells and goes towards liquor. That's how things are. The 
youth are not thinking about farming. They want something that brings money quickly if 
you give them a chance. They do not think about tomorrow.  

 

The smallholders in the study expressed concern on the future of their children and smallholder 

farming. First, given the small land sizes that they were presently cultivating, the farmers were 

ǳƴŀōƭŜ ǘƻ ǳǘƛƭƛȊŜ ǘƘŜƛǊ ƎǊƻǿƴ ŎƘƛƭŘǊŜƴΩǎ ƭŀōƻǳǊΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜƛǊ ŎƘƛƭŘǊŜƴ must find meaningful 

work themselves and the parents can only hope that they will secure decent income. Secondly, 

the smallholders purported that the current generation of youth were unwilling to toil and labour 

for hours on farms. They instead prefer to work on tasks that require lower investments in time 

and physical energy but offer higher and faster rewards. The case in point being the business of 

harvesting the stimulant known as khat (Catha edulis) also locally called miraa, which is grown in 

the neighbouring districts. Youth who harvest khat are able to work for four hours early in the 
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morning and earn a wage that would be equivalent or even more than full-day wages from other 

on-farm work. Resultantly, the youth are then able to have more free time ς allowing for 

engagement in other uses of their time, which their parents often view as non-constructive. 

Thirdly, the high levels of unemployment among the youth give rise to idleness and consequently, 

there is an increase in incidences of unbecoming behaviours such as engaging in petty theft and 

patronizing local liquor dens. 

Complexity of rural-urban relationships 

The rural poor face more hunger than their urban counterparts (Burke & Lobell, 2010a). In part, 

this arises from documented urban biases exhibited by government policies that favour these 

areas over their rural counterparts (Djurfeldt, 2015). Smallholders added a different perspective 

to this ς one where the relationship between them and their urban kin is not mutually beneficial.  

Farmer 1:  When you people who live in Nairobi come to the village, you do not count that 
your eating is an expense, bathing is an expense and cooking is also an expense 

[Group chatters]ΧWhen that child of yours comes you give them some of the 
maize you harvested to carry back with them.  

Farmer 2:  And at times you may find that they want you to also pay for their ticket back 
Farmer 3:  They see that in that compound, there are goats, chickens and they say you 

should slaughter one for them. And then they keep reminding you "I will return 
to the city on Monday" so that you prepare some beans, maize, bananas and 
potatoes. 

Facilitator:  And they are not buying these from you? [Group affirms] 
Farmer 4:  So they had better remain where they are 

 
The smallholders expressed sentiments that their urban kin took advantage of them. In one such 

case during a discussion group, farmers expressed the unsustainable expectations of their urban 

relatives who visit and anticipate returning to their homes loaded with harvests from the 

smallholders. The urbanites seem detached from the livelihood struggles of rural smallholder 

farmers. One striking absence from the interaction with smallholders was the existence of 
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remittances from their relatives in urban areas. In their experience, the provisions they make to 

ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜƛǊ ǳǊōŀƴ ǊŜƭŀǘƛǾŜǎΩ ŘŜƳŀƴŘǎ ŀǊŜ ƛƴŀŘŜǉǳŀǘŜƭȅ ǊŜŎƛǇǊƻŎŀǘŜŘΦ ¢Ƙƛǎ ƛƴǎƛƎƘǘ ŦǊƻƳ 

aǘΦ YŜƴȅŀΩǎ ǎƳŀƭƭƘƻƭŘŜǊǎ ǎǳǇǇƻǊǘǎ ǘƘŜ ǇǊƻǇƻǎƛǘƛƻƴ ǘƘŀǘ ǘƘŜ άbalance between producing for 

growing African urban populations and the livelihood strategies of rural people must be 

negotiateŘέ (Flora, 2010, p. 126). 

Increase in disease burden 

ά/ŀƴŎŜǊ Ƙŀǎ ōŜŜƴ ƻƴ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ ŜǾŜǊȅ ŦŀƳƛƭȅΦέ 

 

As earlier mentioned, smallholders are aware that dietary patterns and preferences have been 

changing as reflected by the foods consumed in their households. They recognize that such 

changes come at a cost and more so, can be detrimental to their health. They cited the rising 

cases of diabetes and high blood pressure ς diseases that are often observed among elite 

urbanites who are more prone to have sedentary lifestyles in contrast to the active farm life of 

smallholders. Whereas they did not offer comments on how these affects their productivity, it is 

clear that the management of these diseases poses a bigger challenge given their limited financial 

resources.  

4.7. Chapter synthesis 

The aim of this chapter was to present research findings related to food security concerns among 

smallholder farmers. The chapter ōŜƎŀƴ ōȅ ƻŦŦŜǊƛƴƎ ƛƴǎƛƎƘǘǎ ƛƴǘƻ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƭƛǾŜƭƛƘƻƻŘǎ ŀƴŘ 

revealing a trend of shifting from conventional farming to agribusiness. A key finding is that 

among smallholders, food security and livelihood security are inextricably linked. This is because 

from their farm produce, smallholders expect to meet livelihood needs. Further, smallholders 
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demonstrated that they engage in income-generating activities to meet their livelihood and food 

security needs. For example, from wages earned from on- or off-farm work, a farmer may use 

ǇŀǊǘ ƻŦ ƛǘ ǘƻ Ǉŀȅ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ǎŎƘƻƻƭ ŦŜŜǎ ŀƴŘ ǘƘŜ ǊŜƳŀƛƴŘŜǊ ǘƻ ōǳȅ ǎŜŜŘǎ ŦƻǊ ǘƘŜ next planting 

season. Table 4.3 contains a summary of concerns related to food security among Mt. Kenya 

smallholder farmers. 

Table 4.3: Summary of smallholders' concerns related to food security 

Input/Resource {ƳŀƭƭƘƻƭŘŜǊǎΩ ŎƻƴŎŜǊƴǎ 

Seeds 

¶ The shift from traditional (poor performing) to improved (high yielding) seeds is often 

hampered by high costs 
¶ Weak quality control, checks and balances resulting to an increase in counterfeits 

¶ Knowledge gap on ideal seeds (by climate or soil) can be brokered by agrodealers who are 

key informants 

Fertilizer & 
Manure 

¶ Gatekeepers such as the NCPB and related bureaucracies can be a great hindrance limiting 

access 

¶ Evidence of improper application in both type and timing 

¶ Cost is the biggest inhibitor  

Water 
¶ Guaranteed water supply is seen as an anchor to increased food availability 

¶ Governance concerns on the management and regulation of irrigation schemes 

¶ Food crops for daily consumption e.g. green leafy vegetables require high water supply 

Treatments 

¶ There has been an increase in the need to use treatments 

¶ High costs raise the greatest concern 

¶ Increased cases of pest resistance 

¶ Lack of knowledge leading to improper usage both in quantity and timing 

Livestock Feeds ¶ Competing demands e.g. using crop residues for manure or for livestock feeds 
¶ High costs both in terms of transport and purchase price 

Labour ¶ For those employing, wage spikes during peak demand periods  

¶ Shortage of farmhands either due to competing labour needs or outmigration 

Land ¶ Shrinking farm land sizes due to population growth and subdivisions for inheritance 

¶ Intergenerational concerns on who will take over their farming when they no longer can 

 
A majority of the concerns arise before the smallholder undertakes food production. The 

literature makes mention of some of the challenges echoed by the smallholders. However, it does 

not emphasize the importance of addressing the issues collectively in order for the farmer to 

start the production process. The existing definition of food security as bounded by the 

availability dimension does not offer sufficient focus on the background processes that a farmer 

needs to accomplish prior to making food available.   
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Key lessons are summarized in Table 4.4. In the Ψadvancing scholarshipΩ column, italicized points 

build on existing scholarship while points in regular font offer support for what is already 

established. 

Table 4.4: Summary lessons from Mt. Kenya smallholders and advancing scholarship 
Attribute  Learning from Mt. Kenya smallholders Advancing food security scholarship 

Livelihoods 

¶ Food and livelihood security are 

inextricably linked 
¶ Social support is sought when food and 

livelihood needs are not met at household 
level 

¶ Additional support to livelihoods among 

smallholder farmers 
¶ More emphasis on the need to examine symbiotic 

relationship between livelihood and food security 

Availability 

¶ Pre-production processes and inputs are 

key 

¶ Compromises on pre-production processes 

limit food availability 

¶ Additional support for food production among 

smallholder farmers 
¶ A more nuanced view of the availability dimension 

is needed to highlight importance of pre-harvest 

processes 

Access 

¶ Cost of farming, incomes and purchasing 

power determine food access at the 
household level 
¶ Timing of produce sales, market integration 

and regulations are important  

¶ Additional support for physical and economic 

access dimensions of food security 

Utilization 

¶ Given that availability and access continue 

to be persistent concerns, utilization is not 
central to food security issues among Mt. 

Kenya smallholders 

¶ Experiences from Mt. Kenya smallholders suggests 

that the four food security dimensions are not equal 
and there is a need to understand dynamics across 

all dimension 

Stability 

¶ This concept is largely absent from the 

experiences of the smallholders due to the 
numerous uncertainties they face. 
¶ Smallholders use seasonal timeframes 

demarcated from one harvest to the next 
rather than an uninterrupted food security 

state 

¶ Adds on to the many causes of instability and 

uncertainty already established in food security 
scholarship 
¶ There is a need to reconcile the temporal scale used 

by smallholders with that given in the food security 

definition of this dimension 

Other 

concerns 

¶ Shrinking farmlands and the lack of interest 

in younger generations to take over farming 
from the older one raise concern among Mt. 
Kenya smallholders 

¶ The relationship between the smallholders 

and their urban kin is often not reciprocal.  

¶ The future of farming among smallholders is 

already a concern at the grassroots level. There is a 
need to have an engaging conversation at broader 
ƭŜǾŜƭǎ ǘƻ ǎŜŜƪ ŦƻǊ ƭŀǎǘƛƴƎ ǎƻƭǳǘƛƻƴǎ ǘƻ ǇƻǎǘŜǊƛǘȅΩǎ ŦƻƻŘ 
security 

¶ Offers additional support for calls to re-examine 

rural-urban balance  
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Chapter 5. Smallholders and Institutions 

Smallholders acknowledge self-sufficiency is routinely beyond their grasp and they seek external 

ǎǳǇǇƻǊǘ ŦǊƻƳ ŦƻǊƳŀƭ ŀƴŘ ƛƴŦƻǊƳŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎ ǘƻ ōǊƛŘƎŜ ǘƘƛǎ ƎŀǇΦ {ƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ŀƴŘ 

livelihood security are linked. At the household level, smallholders do not differentiate between 

resources to meet food requirements and those for broader livelihood needs. This chapter 

examines how smallholders utilize institutions to meet both their livelihood and food security 

needs when their individual or household capacity is limited.  

This chapter presents discussions on the institutional arrangements outside the household level 

among smallholders in the Mt. Kenya region. The first section discusses how the smallholders 

engage different institutions, both as individuals and as households. The second section 

highlights some of the crosscutting concerns emanating from these institutional arrangements. 

In the third section, the discussion was broadened to incorporate insights from existing 

scholarship. Lastly, the chapter offers a synthesis of the findings and key messages.  

5.1. Arenas of institutional engagement 

This section explores the arenas of engagement between smallholders and institutions. 

Responses from the smallholders revealed four areas related to inputs, farm produce, financing 

and information where interactions with institutions were most prominent. The first subsection 

concerns the acquisition of inputs and is directly linked to the pre-production processes discussed 

in Chapter 4. Marketing, sales and financing in the next two sections are tied to the access 

dimension and post-harvest management discussed in Chapter 4. The last subsection on 

information and training discusses ways through which smallholders seek to fill their knowledge 

gaps through institutional arrangements.  
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5.1.1. Acquisition of inputs and farm or household resources  

That cow that I milk, I got it from group financing. We contributed for a long time and we 

pondered on how to use the money and when we saw that the money is a substantial 
amount, the chairman asked us what we would like to do with it. If it stayed in the bank we 

are just being charged. We told him to go withdraw it and we can utilize it. And now since 
the group is ours and the money is also ours, we were each given Shs. 5,000. And we were 

told to each go buy a cow. Do you know that at this time there are no cows costing Shs. 
5,000? 

 

As discussed in Chapter 4, the purchase and acquisition of inputs prior to the start of the planting 

season is a primary concern among smallholders. In recent times, they claim that prices of inputs 

have escalated and some have resorted to buying the inputs jointly in order to maximize on 

economies of scale. For example, a smallholder farmer in her 30s shared that her informal group 

had pooled together and purchased onion seeds, which they planted to germinate in a common 

nursery prior to sharing the seedlings and transplanting into their individual farms or plots. 

According to the farmer, it would have been impossible to set up the onion farm on her own 

since the price of the seeds were prohibitive.  

Smallholders utilize existing groups to achieve several objectives. For example, an existing group 

of farmers belonging to a small scale irrigation scheme set a target that each member would 

plant at least twenty high-yielding banana stems of the Fhia 1718 variety. The group made bulk 

purchases of the banana tubers from the Kenya Agricultural Research Institute (KARI), thus 

benefiting from wholesale discount pricing. Initiatives to improve food security among 

smallholders can successfully be achieved through complementary activities.  

                                                 
18 This is a high yielding and fast maturing variety. With expected yields of up to 100 kilograms per stem, farmers 

expect to fetch good prices once they sell their bananas. 
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Although most farmers purchase fertilizer directly from agrodealers and farm inputs stockists, a 

few had a fair amount of experience acquiring the government-subsidized fertilizer distributed 

through the National Cereals and Produce Board (NCPB). Conversations with an agrodealer 

revealed that some government subsidies for farm inputs are passed on to farmers through 

agrodealers. An example of this is the Kilimo Biashara (farming as a business) program that 

offered coupons to registered agrodealers who sell certified inputs (seeds, fertilizers, and 

treatments) fertilizers from the NCPB, as will be discussed in Section 5.2.  

Responses from the smallholders displayed important agriculture-related roles played by 

religious groups in the region. Most prominent were local dioceses of the Catholic Church, which 

had introduced livestock rearing projects (chickens, cows and dairy goats), as well as chamomile 

farming. According to one of the respondents, the Catholic Church had installed a solar power kit 

in her house that provided lighting in at least three rooms as well as a charging station for her 

mobile phone. The immediate benefits were a reduction in the expenses she previously incurred 

by buying candles or kerosene for her lamps. Bundling of such interventions at the household 

level yields benefits in overall quality of life.  

Smallholders demonstrated an ability to acquire water resources as a group through small-scale 

irrigation schemes. Some of these irrigation initiatives are farmer-led where they get together as 

a group, formulate a project proposal and seek funding to implement it. In one such example, 

some participants shared that they had been successful in securing funding from Plan 

International, a nongovernmental organization working in the region. The smallholders are 

required to contribute through labour inputs while the funding goes to cover materials and 
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equipment. The involvement of smallholders aims to cultivate local ownership of the project and 

improve its sustainability as they remain committed to the successful functioning of the project. 

An interview with a smallholder in the lower and drier regions of the study area however revealed 

that widespread success of such farmer-initiated projects is elusive. The farmer described that 

their attempts to find a donor had been unsuccessful so far. He also made it clear that it was 

impossible for them to implement the project on their own without external support. Although 

the irrigation water would mainly be for farm use, the smallholder added that the situation would 

have been worse if parts of the area did not have supply connections to the Embu Water Supply 

Company (EWASCO) network. It is apparent that small-scale irrigation projects are expensive 

relative to the ability of smallholders in raising the capital. Whereas the smallholders can 

contribute towards labour and the costs of piping on-farm, the greater challenge is meeting the 

infrastructure costs from the water source to the farm. Thus lies the potential of further 

engagement between organizations and smallholder farmers in implementing capital-intensive 

projects.  

5.1.2. Marketing and sales 

As a response to the notoriously low farm-gate prices offered by buyers, smallholders 

occasionally resort to selling as a group in order to fetch better pricing. However, this strategy 

only works if they are able to produce both sufficient quantities and the right quality of the 

produce that the buyers are seeking. For instance, some smallholders use their groups to 

collectively sell their bananas where the price is set per kilogram. By utilizing group sales, they 

are able to cut down on costs such as transporting to the market since the buyers come to the 

farms, thus allowing farmers to retain more profits from their sales. A good example comes from 
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the irrigation scheme cited above that set targets for each of its members to plant 20 stems of 

the Fhia 17 banana variety. The farmers look for buyers who need to purchase bananas in bulk 

since they can raise a good supply of the produce among them. Of equal importance, the group 

is able to select a buyer with whom they would negotiate a fair price for the produce.  

The other marketing model through which smallholders utilize organizations is via contractual 

agreements with factories, cooperative societies, private companies, and other institutional or 

large clients. Farmers in the study made use of factories to sell their coffee and tea, cooperative 

societies to deliver their milk, and some had arrangements with private companies to supply 

horticultural products such as French beans. For the latter, such contractual arrangements 

between the company and the smallholder entail the entire production process. This means that 

the company supplies the farmer with all the necessary seeds and inputs and, at harvest time, 

they purchase the produce from them making payments after deducting their costs of inputs.    

5.1.3. Financing 

You see you cannot tell somebody to go to a [conventional] financier because you will be 
told to give your title deed and maybe you don't have one. Perhaps you don't have that 
much to do with it [the loan] on the farm unless somebody wants a development loan. Then 

you have to also take care of how you will pay back. Another big problem is because people 
do not depend too much on farming that can be able to pay back a loan. So they feel unsafe 

to take a farming loan.  

The main problem is funding so our farming is not successful because our pockets are not 
in good shape. If we have funding, we could have food in surplus.  

 

Financial services providers are crucial to the farming practices among smallholders and three 

main types of financing institutional arrangements were described by the farmers. These include 

formal financial institutions (conventional financing), factories or co-operatives, and financing 

from informal groups. 
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Conventional financiers 

In the study region, farmers shared their limited financial arrangement experiences with formal 

banks and micro lenders. Whereas these types of institutions were less popular sources of 

financing for individual smallholders, they are commonly used for group lending. For instance, 

smallholders who have formally registered groups can benefit from government infinitives such 

as the Women Empowerment Fund (WEF) and the Uwezo Fund (for women, youth and persons 

with disabilities). Individual smallholders shy away from such organizations due to the high 

interest rates, risks of payment defaults, and qualification barriers such as collateral 

requirements. 

Factories and cooperatives 

Smallholders farming coffee and tea shared their experiences on financial arrangements with the 

cooperatives and factories with which they are registered. In a typical arrangement, if the farmer 

seeks to obtain some credit, they approach the finance or accounts office and submit a request. 

The most common reason for seeking financing from these organizations is to meet school fees 

and related requirements for their children. One smallholder farmer who cultivated both coffee 

and tea delivered the produce to different factories. She went on to elaborate that the credit 

approved by the factories is only a portion of the expected income that can be earned from the 

Ǉŀȅƻǳǘ ƻŦ ǘƘŜƛǊ ŘŜƭƛǾŜǊƛŜǎΦ ¢ƘŜ ŀǇǇǊƻǾŀƭ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ ŦŀǊƳŜǊΩǎ Ǉŀǎǘ Řelivery and loan repayment 

records.  

Financing from tea or coffee factories and co-operatives is however not as easily accessible as 

smallholders would wish. The smallholders take farm inputs such as pesticides and fertilizers on 

credit against their anticipated income from produce sales. Therefore, if they are to borrow 
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money for school fees, the accounts manager must also assess other outstanding debt that the 

farmer is likely to accrue. There are instances when the farmer is able to secure a school fees 

loan but their projected earnings limits access to farm inputs on credit. Farmers also shared 

instances when they have a negative balance at the end of the pay period. This they elaborated 

occurs when they borrow more than their projected earnings could cover. Their debt is carried 

forward and deducted in the next pay period. It is clear that obtaining financing from such 

organizations comes with trade-offs and the smallholder must prioritize both their livelihood 

needs and necessities of farming.   

Ψ/ƘŀƳŀǎΩ ς Informal groups 

In this last category lauded as the safest form of financial capital, farmers shared their experience 

with operating and benefiting from informal groups. Since they live in communities and have 

familial and neighbourly relations, smallholders often come together and form a group through 

which they can save money and support each other. These groups are locally known as Chamas 

and often run under the Rotating Savings and Credit Association (ROSCA) model. The common 

operating principles across these groups are defined by characteristics such as frequent 

meetings, table banking, social support and governing members e.g. chair, secretary and 

treasurer. Members of informal groups who pool their financial resources as savings come up 

with a mechanism to have each of them benefit from the funds. Individual smallholders divulged 

that they benefit financially from these informal groups via table banking in three ways: rotatory 

slot, borrowing from group contributions and interest at year-end. The schematic in Figure 5.1 

below shows how such financial arrangements work. 
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At the end of the cycle, which could be the calendar year or when all members have received the 

rotating funds, the group decides to reorder the rotation often through ballots where they pick 

numbers. The group can also decide to add the value of mandatory contributions, review the 

amounts set for penalties, or start saving for a new project in the new cycle or coming year.  

5.1.4. Information & training 

We were recently trained during a Farmer Field School by KTDA [Kenya Tea Development 
Agency]. The theme was on sustainable agriculture and we were taught well.  

 

Smallholders engage agents in different institutional arrangements to gain knowledge or new 

information that would potentially benefit their agricultural practices. Most of the smallholders 

reported interactions with formal institutions and had received training on agriculture. These 

trainings and information sessions involving groups of farmers are often delivered through 

church-initiated projects or those run by development agencies and private organizations.   

At the end of the year or rotation, 
members share equally the total 

contributions, which includes 
interest paid on loans and other  
fines or penalties. 

Group members each contribute 
an agreed equal amount. Part of 

the money is saved and the other  
portion is given to a member on a 
rotating basis per meeting. 

Individual member borrows from 
group savings and completes 
repayment with interest within the 
agreed grace period. 
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Figure 5.1: Common financial arrangements among most 'Chamas' (informal groups) 
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Group learning also occurs through home visits. Members of the informal groups that have 

regular meetings, hold their meetings in different (rotating) venues ς usually the homestead of 

the beneficiary for that particular meeting. During these visits, the farmers stated that they have 

opportunities to see what the host is doing on the farm and learn from that. The informal groups 

also organize and invite a trainer to offer them training on certain aspects of agriculture or 

income-generating activities.  

Smallholders expressed the need for training and learning through interactions with different 

organizations. This need was expressed as urgent in light of changes that the farmers have 

experienced over time. One farmer gave an example that when her first son was born in 1986, 

her farming practices entailed mixed cropping of maize and beans and she would not get good 

yields. She purports that new knowledge and training encouraged her to plant single crops in 

separate sections of the farm, resulting in better yields. As a beneficiary of several training 

programs, the farmer is able to point out that new knowledge garnered from institutional 

interactions has improved her agricultural productivity. However, the smallholders also pointed 

out information and knowledge needs that require greater attention such as the proper storage 

and drying of grains (especially maize), preservation of perishable food harvests and the value-

addition of produce.  

5.2. Dynamics of institutional arrangements 

The examples cited above in Sections 5.1.1 through 5.1.4 lay the foundation for a broader 

discussion on the dynamics of institutional arrangements among Mt. Kenya smallholders. They 

demonstrate that smallholders, either individually or collectively, have ways of negotiating 

interactions between them and formal or informal institutions. Their interactions allow them to 
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meet various livelihood and food security needs that would otherwise lie beyond their individual 

or collective capacity. ¢Ƙƛǎ ǇǊƻǾƛŘŜǎ ŀŘŘƛǘƛƻƴŀƭ ŜǾƛŘŜƴŎŜ ƻƴ Ƙƻǿ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ŀƴŘ ƭƛǾŜƭƛƘƻƻŘ 

security are inextricably linked. It also demonstrates ways through which smallholders address 

ǘƘŜƛǊ ƘƻǳǎŜƘƻƭŘΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀƴŘ ƭƛƳƛǘŜŘ ŎŀǇŀŎƛǘȅ ōy seeking external support through various 

institutional arrangements. 

Table 5.1 below showcases some of the interplays from the examples cited in Sections 5.1.1 

through 5.1.4 identifying the arena of engagement and direction of interplay between formal and 

informal institutions. 

Table 5.1: Examples of interplay between institutions for livelihood and food security 

Arena of 

engagement 
Informal institutions 

Interplay 

direction 
Formal institutions 

Resource 

acquisition 

Group of women buying onion seeds 
for joint nursery germination prior to 

transplanting in individual firms. 

 An agrodealer sells seeds to the group. 

Group saves for purchase of pesticides 
or fertilizer prior to season onset. 

 
Registered agrodealer or NCPB sells 
subsidized inputs to individual farmers 
in the group. 

Group of smallholders develop a 
proposal that identifies their collective 
need seeking a partner to fund an 
irrigation project. Group contributes 

άǎǿŜŀǘ Ŝǉǳƛǘȅέ ŦƻǊ ǎŜǘǘƛƴƎ ǳǇ ŀƴŘ 
maintaining the project. 

 
External funder provides financial 
capital and technical support to 

establish the project.  

Marketing & 
sales 

Group of banana farmers formed by 

members of an irrigation scheme seek 
a wholesale buyer for their produce. 

 

Irrigation scheme management 

sensitize members encouraging them 
to venture into market-oriented  
banana farming 

Financing 

Group saves collectively, deposits 

money in a bank account. Charged for 
account maintenance. 

 Bank keeps safe custody of group 
savings. Possible to earn interest. 

Information & 

training 

Group identifies knowledge/skill gap 

and requests for training. 
 Officer/agent from NGO, private or 

government agency delivers training. 
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Although the initial focuǎ ǿŀǎ ƻƴ ƛƴŘƛǾƛŘǳŀƭ ŦŀǊƳŜǊǎΩ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ŜƛǘƘŜǊ ŦƻǊƳŀƭ ƻǊ ƛƴŦƻǊƳŀƭ 

institutions, it emerged that smallholders have devised several innovative models that engage 

both types of institutions. In some instances, informal institutions act as intermediaries between 

farmers and formal institutions. It is therefore possible to build synergies and capitalize on 

interplays between both types of institutions.  

While reflecting on the role of social capital and identity, as discussed in Chapter 3, it emerges 

that ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƛƴƴƻǾŀǘƛǾŜ ŀǊǊŀƴƎŜƳŜƴǘǎ ŀǊŜ ŘǊƛǾŜƴ ōȅ ǘƘŜƛǊ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ scale, 

bargaining power and the dynamic roles that their informal arrangements can play. Smallholders 

illustrate their understanding of scale by coming together as a group since the sum of their 

individual resources and capacities is greater collectively. Additionally, they combine scale and 

bargaining power when they negotiate good prices for produce they have generated in bulk. 

Finally, it is clear that their informal groups are fashioned in a manner that is customizable to the 

ŎƻƳƳƻƴ ƴŜŜŘǎ ƻŦ ǘƘŜ ƎǊƻǳǇΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǘƘŜ ƎǊƻǳǇΩǎ ǇǳǊǇƻǎŜ ŀƴŘ ŜȄƛǎǘŜƴŎŜ ƛǎ Ŏƻƴǎǘŀƴǘƭȅ 

ǊŜŀƭƛƎƴŜŘ ǘƻ ƳŜŜǘ ǘƘŜ ƳŜƳōŜǊǎΩ ƴŜŜŘǎΦ Lƴ ǘƘƛǎ ƳŀƴƴŜǊΣ ǎƳŀƭƭƘƻƭŘŜǊǎ ŀǊŜ ƴƻǘ ŎƻƴŦƛƴŜŘ ǘƻ ǘƘŜ 

operating mechanisms that are characteristic of formal institutions. Their agility is demonstrated 

where, in some cases, they take the lead in initiating projects in partnership with external 

agencies.  

5.3. SmallholdersΩ concerns with institutional arrangements 

Previous sections have discussed in detail how smallholders utilize their informal groups as well 

as engage formal institutions to make improvements to their livelihoods. Whereas these 

discussions reveal the agency and agility possessed by smallholders in navigating institutional 

arrangements, the farmers raised many concerns. These mainly stem from issues of governance, 
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power differentials and knowledge gaps that leaves them at a disadvantage in current 

institutional arrangements.  

5.3.1. Governance, management and quality control 

The study region has many organizations working within the farming communities with different 

initiatives. The surge of players in this arena causes a challenge in the coordination efforts among 

the agencies as most initiate independent projects. This gives room to duplication of projects 

e.g., both the Catholic Church and a local African Christian Churches and Schools (ACC&S) church 

were implementing different agricultural initiatives in the same general area. The duplication of 

projects may limit the scope of greater benefits realized through joint implementation of 

projects. Additionally, lack of coordination between projects poses a risk of excluding potential 

beneficiaries.  

Among the various pre-production processes discussed in Chapter 4, smallholders are most 

concerned about the acquisition of fertilizer. Key concerns include high costs, the tedious 

acquisition process (for subsidized fertilizer), and rising cases of compromised quality. Cases of 

impropriety were rampant in the operations of the NCPB as reported by the smallholders. In part, 

the farmers purported that they receive inequitable treatment since they have small farms and 

thus only require few bags.  

This fertilizer that came here to the Cereals Board is meant for the whole Eastern Region. 

So even people from Kirinyaga come here. So when it arrives here, you can queue for one 
week and the process is also long. 

There is also a problem because there is no limit to the amount you can buy. Because I go 

there to get my two bags and there is someone who has come with a truck to fill up a load 
of bags. Now you see that one has taken a lot even though it may be on behalf of other 

farmers. So there is a distribution problem with the Cereals Board. 
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Smallholders raised concerns that distribution centres for subsidized fertilizer were too few to 

adequately meet the needs of all farmers in the catchment area. Additionally, there lacked a 

mechanism to protect the needs of ΨǎƳŀƭƭΩ ŦŀǊƳŜǊǎ ŀƴŘ ŜƴǎǳǊŜ ŜǉǳƛǘŀōƭŜ ŀŎŎŜǎǎΦ Ψ.ƛƎƎŜǊΩ ŦŀǊƳŜǊǎ 

were regarded as those with high financial capital or those who were closely connected to 

officers working in fertilizer distribution centres.  

Another concern on the subsidized fertilizer reported by farmers was the significantly high level 

of fraud among the NCPB officers. During a focus group discussion, a smallholder narrated how 

once they had contributed money as a group with the intention of purchasing subsidized fertilizer 

from NCPB. When they arrived at the depot however, the officer on duty arbitrarily asked for a 

bribe of Shs. 100 per bag purchased, which they declined to give. Discussions with farmers also 

indicate that the subsidized fertilizer shortages might be artificially induced by fraudulent 

practices. Farmers purported having witnessed NCPB officials colluding with unscrupulous shop 

owners who buy the subsidized fertilizer in bulk and repackage it in branded bags for sale at a 

higher cost in their shops. A search through Kenyan news reports online indicates that these 

fraud cases are not unique to the NCPB depot in the region. In a March, 2016 news article, 

twenty-two NCPB officers were reportedly interdicted due to fertilizer theft.19  

Some smallholders in a discussion group discussed ΨŦŀƭǎŜ ǎǘŀǊǘǎΩ ŀƴŘ failures in management of 

irrigation scheme projects. One extreme example was shared by farmers who had been 

contributing to a proposed irrigation scheme project since 1997 but were yet to benefit from it. 

As discussed in Chapter 4, several smallholders complained that their schemes often expand to 

                                                 
19 https://citizentv.co.ke/news/ncpb-interdicts-22-senior-staff-over-fertiliser-theft-127127/. Last accessed 4th 

August, 2016 

https://citizentv.co.ke/news/ncpb-interdicts-22-senior-staff-over-fertiliser-theft-127127/
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include more members than can neither be sustained by the current levels of water supply nor 

by the existing irrigation infrastructure. Additionally, the regulation of water usage on individual 

smallholder farms is not standardized. The current regulation practice relies on limiting the size 

of the pipe, either ½ or ¾ inch in diameter, which smallholders use on-farm to connect to the 

main irrigation system. However, there is no restriction in the volume extracted, which can either 

be regulated by limiting the area of the farm that is irrigated or the duration of water usage. Due 

to this gap in regulation, some farmers are able to extract more water e.g. by farming larger 

portions or by watering their crops at night when there are less users and thus higher water 

pressure. This disproportionately affects other members in the irrigation scheme.  

5.3.2. Smallholder vulnerabilities and power differentials  

I have not been involved in any because for them they take big farmers who are in irrigation. 
Mostly irrigation. They do not allow peoplŜ ǿƘƻ ŀǊŜ ΨǎƳŀƭƭ ǘƛƳŜǊǎΩΦ ¢ƘŜȅ Řƻƴϥǘ ǿŀƴǘ ǘƘŜƳΦ 

 

Evidence of biases against smallholders by organizations working in the region were recorded. 

Certain types of farmers receive preferential treatment in comparison to others. The statement 

above points to two issues. First, the farmer self-ƛŘŜƴǘƛŦƛŜǎ ŀǎ ŀ ΨǎƳŀƭƭ ǘƛƳŜǊΩ ς indicating that even 

among smallholders, there are tiers that farmers use to classify themselves. This recognition is 

important and needs to be incorporated across different scales, especially among various formal 

institutions that work with smallholders. The second point rests on the issue of inclusion. Data 

analysis revealed that smallholder farmers are marginalized. Project initiators working in this 

region have specific criteria for selecting farmers to engage. However, it should be the role of 

government to ensure that, at the very least, public-funded agricultural development projects 



119 
 

are inclusive of marginalized farmers. If this were the case, then observations of Ψfeeling left outΩ 

expressed in the farmerΩǎ ǉǳƻǘŜ above would not occur.  

In several instances, smallholders expressed disenfranchisement and the lack of a level playing 

field. For example, whereas the smallholder is the producer of commodities such as tea and 

coffee, exclusion from post-production processes that lead up to the sale of the produce leaves 

them disenfranchised. One smallholder who produces both coffee and tea gave this insight on 

her experience with tea: 

You know for tea, there is a company [to which she delivers her produce]. These are people 

who have come together and then they look for brokers out there. The brokers come 
together with a third party, EATTA [East African Tea Trade Association], I think they are also 

a company. And the government is the fourth entity. So that is four people against one who 
is the farmer. 

 

The farmer goes on to make a case that when the produce is eventually sold, the smallholders 

end up with the smallest share of the profits.  

Based on their experience from dealing with certain types of organizations, smallholders have 

learnt to counter their vulnerabilities by spreading their risks. Almost all of the farmers who 

cultivated either coffee or tea were registered with different factories and delivered a part of 

their produce to each of them. The first justification for this arrangement was so that they could 

have more places to tap into for financial support, e.g. securing school fees cheques, which are 

offered on loan against their potential produce deliveries. The second reason points directly to 

spreading risks since some factories and cooperative societies have been known to collapse, 

leaving the farmers with huge losses.  



120 
 

Similarly, in cases where public private partnerships initiate projects to support farmers, some 

smallholders claimed that public officers engaged in the project tend to benefit the most. This 

allegation was also raised in cases where relief fertilizer was issued out to the smallholders 

through agricultural officers. The famers claim some officers hoard the supply and distribute less 

amounts while keeping some for themselves and their relatives. 

The above examples reveal ŦŀǊƳŜǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻƴ ǘƘŜƛǊ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀƴŘ ǘƘŜ ǇƻǿŜǊ 

differentials they often encounter when engaging with agents of different organizations. Their 

reflections were inundated with expressions of how they weǊŜ ΨƧǳǎǘ ƻǊŘƛƴŀǊȅ ŦŀǊƳŜǊǎΩΣ and how 

ǘƘŜȅ ŀǊŜ ǾǳƭƴŜǊŀōƭŜ ΨǿƛǘƘƻǳǘ ǎƻƳŜƻƴŜ ƭƻƻƪƛƴƎ ŀŦǘŜǊ ǘƘŜƛǊ ōŜǎǘ ƛƴǘŜǊŜǎǘǎΩΦ Smallholders allude that 

current institutional arrangements with formal organizations disfavour or take advantage of 

them.  

5.3.3. Knowledge gaps and broken links 

¢ƘŜ ŎǳǊǊŜƴǘ ƳƻŘŜƭ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜȄǘŜƴǎƛƻƴ ǎŜǊǾƛŎŜǎ ƛƴ YŜƴȅŀ ƛǎ ΨŘŜƳŀƴŘ-ŘǊƛǾŜƴΩ ƛΦŜΦ ƛǘ ƛǎ ǘƘŜ 

smallholdersΩ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ to seek extension services from government agencies as needs arise. 

The upside of this model allows the government to maximize on their relatively low number of 

staff employed for extension services. The downside, however, is that the number of officers is 

too few and often cover such wide areas thus rendering insufficient support to the many farmers.  

The second challenge of the demand-driven approach as expressed by smallholders is that at 

times they are not aware of the type of support they should seek and when they should demand 

it. As one farmer lamented, her maize crop had been affected by the fast spreading Maize Lethal 

Necrosis Disease (MLND) and she had to uproot most of it. She had noticed the crop was not 
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doing well and goes on to narrate her experience as well as her opinion on the demand-driven 

services offered via agricultural extension officers: 

You know when I realized the maize is becoming yellow, I called the agricultural officer. She 
told me she thought that it was Gikware [maize streak virus] but later told me it was not. 

So she came and told me it is MLND and advised me to uproot all the ones that have been 
ŀŦŦŜŎǘŜŘΧΦΦ¢ƘŜǎŜ ŀƎǊƛŎǳƭǘǳǊŜ ǇŜƻǇƭŜ ŀǊŜ ƴƻǘ ǊŜŀƭƭȅ ƘŜƭǇƛƴƎ ǘƘŜ ŦŀǊƳŜǊǎ ǾŜǊȅ ƳǳŎƘΧΦΦ{ƻ L ǘƻƭŘ 

her, you are saying your services are demand-driven. If someone doesn't know they have 
this diseaseΣ Ƙƻǿ Řƻ ȅƻǳ ŜȄǇŜŎǘ ƳŜ ǘƻ ŎƻƳŜ ŀƴŘ ŀǎƪ ȅƻǳΚ Lǘϥǎ ƴƻǘ ƘŜƭǇƛƴƎ ƳŜΧΦΦ LŦ ǎƘŜ ǎŜŜǎ 

ƛǘ ƛǎ ǘƘŜǊŜΣ ǎƘŜ ƛǎ ǎǳǇǇƻǎŜŘ ǘƻ ǘŜƭƭ ǇŜƻǇƭŜ ŀǊƻǳƴŘ ǘƘŀǘ ΨȅƻǳǊ ƳŀƛȊŜ ƛǎ ǎƛŎƪΣ ȅƻǳǊǎ ƛǎ ƭƛƪŜ ǘƘƛǎ ŀƴŘ 
ƭƛƪŜ ǘƘŀǘΩΦ !ǘ ƭŜŀǎǘ ȅƻǳ ƘŜƭǇ ŦŀǊƳŜǊǎ ǘƻ ƛŘŜƴǘƛŦȅ ǿƘŀǘ ƛǎ ǿǊƻƴƎΦ ¸ƻǳ Řƻƴϥǘ Ƙŀve to wait until 

when we meet in a meeting and then show a picture that this is a maize disease. You are 
ǘŜƭƭƛƴƎ ǎƻƳŜōƻŘȅ ǿƘŜƴ ƛǘ ƛǎ ŀƭǊŜŀŘȅ ǘƻƻ ƭŀǘŜΧΦΦ ¢ƘŜȅ ǎŀȅ ǘƘŜƛǊ ǎŜǊǾƛŎŜǎ ŀǊŜ ŘŜƳŀƴŘ-driven, 
why demand something I am not aware of? You see?  

 

The above quote points to a third problem of curbing the spread of airborne or fast-acting 

diseases in the agricultural sector. The current demand-driven arrangements miss out on the 

opportunity to reduce or prevent unnecessary losses in agriculture by taking preventative 

measures in areas that have not yet been affected. 

Additionally, the smallholders expressed concern in knowledge gaps that can be addressed by 

agricultural officers as well as health officials. During a discussion on how smallholders sell their 

maize produce at the market, the issue of quality checks came up as farmers shared experiences 

with health inspectors. Random market inspections carried out by these officers entail checking 

whether the maize is sufficiently dry to reduce chances of aflatoxin cases. The officers scoop a 

small amount of maize, which they pour back into the bigger pile and deduce the level of dryness 

by the sound made upon impact. If they are not satisfied, they confiscate the grain and bury it in 

a designated area to prevent its consumption by both people and livestock. Two issues emerge 

from this experience. First, the farmers admitted they have insufficient knowledge on the proper 
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drying of maize fit for market sales and human consumption. The farmers expressed their 

willingness to learn proper drying procedures to acceptable levels so as to mitigate against post-

harvest losses. Secondly, farmers question the checks and balances applied by the officers from 

agriculture and health departments who enforce regulations. The absence of a verifiable method 

of assessing the humidity content in the maize (other than the sound it makes while it drops) 

casts doubt and allows for bias by the officers. One farmer went on to add the dismay of having 

all the maize be taken away and buried yet it can be fed to cows. However, another farmer in the 

same discussion group was quick to respond that maize with aflatoxin is equally unfit for livestock 

consumption.  

Broken links and conflicts with regulatory bodies occur when smallholders move from producing 

to selling their produce. This was most prominent among milk producers whose production levels 

exceed their household consumption needs but are inadequate to have the farmers enrolled as 

suppliers to large dairy companies. This group of smallholders resort to selling their milk to 

neighbours within their catchment area. They however face three major challenges. First, the 

smallholders complain that in instances where they are able to engage a small dairy to purchase 

from them, they are often given very low prices. The purchase price is set by the dairy and often 

does not favour the smallholder. Secondly, since there are many farmers who produce milk and 

sell in the same neighbourhoods, there are often more sellers than potential buyers. This 

mismatch between high supply and low demand gives low returns to the farmers. Lastly, when 

selling within the neighbourhood, there are often limitations and restrictions set up by health 

officials. If found vending the milk in their neighbourhoods, smallholders are arrested and 

charged for trading without a license.  
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Lƴ ŀƴƻǘƘŜǊ ŜȄŀƳǇƭŜ ǿƘƛŎƘ ƭƛƴƪǎ ǘƘŜ ΨŦŀƭǎŜ ǎǘŀǊǘǎΩ ŀƴŘ ΨōǊƻƪŜƴ ƭƛƴƪǎΩΣ ǎƳŀƭƭƘƻƭŘŜǊǎ ǎƘŀǊŜŘ ƛƴǎǘŀƴŎŜǎ 

where well-meaning organizations have initiated projects aimed at promoting their livelihoods. 

HoweverΣ ǎƻƳŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǇǊƻƧŜŎǘǎ Řƻ ƴƻǘ ƘŀǾŜ ǿŜƭƭ ŎƻƴŎŜǇǘǳŀƭƛȊŜŘ ΨŦŀǊƳ-to-ŦƻǊƪΩ ƳƻŘŜƭǎΦ hƴŜ 

disappointed farmer who had experienced such a setback shared his story on a rabbit-rearing 

project. He was recruited by an organization with the promise that setting up a rabbit-rearing 

project would change his fortunes for the better. However, he and other members were left with 

mature rabbits but with no market for them as the necessary links to existing demand had not 

been established. This experience adds on to the many concerns that smallholders face in linking 

their produce to guaranteed markets.  

5.4. Broader scholarship and institutional arrangements among Mt. Kenya smallholders  

Broadly classified, institutional arrangements fall into five main categories: familial, communal, 

social, collective and state or policy (Amekawa, 2011). Previous sections discussed smallholder 

ŦŀǊƳŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ ǘƘŜ ƭŀǘǘŜǊ ǘƘǊŜŜ arrangements, which encompass the social capital that 

an individual or household may possess or have access to. Although it is difficult to quantify social 

capital (Alwang, Siegel, & Jørgensen, 2001)Σ ǘƘŜ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ǘƘŀǘ ƛǘ Ǉƭŀȅǎ ƛƴ ōǊƻƪŜǊƛƴƎ ǇŜƻǇƭŜΩǎ 

access and utilization of assets has been acknowledged (Amekawa, 2011).  

In the study, female farmers had deeper engagements and experience with informal groups than 

their male counterparts. This disputes an earlier claim by the Food and Agricultural Organization 

stating that women have less access to social capital than men and are therefore disadvantaged 

(FAO, WFP, & IFAD, 2012)Φ hǘƘŜǊ ǎǘǳŘƛŜǎ ƘŀǾŜ ǇƻƛƴǘŜŘ ƻǳǘ YŜƴȅŀΩǎ ǿŜŀƭǘƘ ƛƴ ǎƻŎƛŀƭ ŎŀǇƛǘŀƭ ƻƴ ǘƘŜ 

basis of the numerous rural women groups (Gustafson, 2004). However, physical resources such 



124 
 

as land and housing are mainly owned by men. Since these resources act as collateral when 

access to formal financial credit is required, women stand disadvantaged.  

In times of widespread and severe crises such as prolonged droughts, the role of safety nets is 

crucial in offering support to people who are food insecure and face acute hunger (FAO, 2009). 

As Adger (2006) ǇǳǊǇƻǊǘǎΣ άǊŜǎƻǳǊŎŜǎ ǘƻ ǊŜŘǳŎŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛƴ ǘƛƳŜǎ ƻŦ ŎǊƛǎƛǎ ŀǊŜ ƭŀǊƎŜƭȅ ƭŀǘŜƴǘ ƛƴ 

ǎƻŎƛŀƭ ƛƴǎǘƛǘǳǘƛƻƴǎέ  (p. 277). Therefore, the role of these safety nets is most visible in times of 

crises. It however emerged from the study that safety nets are part of the everyday livelihoods 

of smallholders. The farmers draw and rely upon them to offer support outside their individual 

or household capacities. This section discusses how the institutional arrangements among Mt. 

Kenya smallholders broadens existing scholarship. 

5.4.1. Livelihoods are entrenched within social networks 

What we prioritize is someone who has a need for school fees. We cannot allow for a child 
to stay at home yet we have money. Fees and sickness, those are the ones we cater for first. 
The other things come after. We don't like hearing that the child of a member has left school 
and yet we have money.  

 

Informal institutions anchor local livelihood security and should therefore be adequately 

supported (FAO, 2010). As discussed in Chapter 4, for smallholders, food production underpins 

their livelihood security. The role of informal social networks is activated where the boundaries 

ƻǊ ƭƛƳƛǘǎ ƻŦ ŀ ƘƻǳǎŜƘƻƭŘΩǎ ŀōƛƭƛǘȅ ǘƻ ƳŜŜǘ ƛǘǎ ƭƛǾŜƭƛƘƻƻŘ ƴŜŜŘǎ ƻŎŎǳǊΦ ²ƛǘƘƛƴ ǎǳŎƘ ƴŜǘǿƻǊƪǎ ƻǊ 

groups, the needs among individual members may be diverse. The smallholder quoted above 

expressly stated that informal groups prioritize addressing different types of needs among their 

members. 
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Smallholders collectively seek to improve their quality of life. It is their belief and practice that 

livelihood improvements are best enjoyed if everyone is an equal beneficiary. The farmers 

leverage their strength as members of an informal group. For example, some of the women 

farmers were proud to share that each member in their group had benefitted from rotatory 

contributions and all had bought an agreed upon item e.g. water tanks, kitchen utensils, quality 

blankets, plastic chairs and even livestock. Additional utility can be derived from the items bought 

by the group. For example, when group members purchase plastic chairs for individual use, they 

can decide to collectively hire them out during local functions and generate income for their 

group. Collectively saving and purchasing of livestock demonstrates that a groupΩǎ priorities can 

also improve agricultural productivity. All these examples underscore findings in Chapter 4 that 

demonstrated Ƙƻǿ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ŦƻƻŘ ŀƴŘ ƭƛǾŜƭƛƘƻƻŘ ǎŜŎǳǊƛǘȅ ŀǊŜ ƛƴŜȄǘǊƛŎŀōƭȅ ƭƛƴƪŜŘΦ Lƴǎǘƛǘǳǘƛƻƴŀƭ 

arrangements offer a supporting role in the attainment of both.  

5.4.2. Lessons in governance from informal groups applicable to formal institutions 

Local informal groups are good avenues to propagate knowledge and potential gains can be made 

from investments by governments and NGOs (Wood et al., 2014). Interactions with smallholders 

revealed several attributes exhibited in their social groups that offer valuable lessons for 

improved governance among formal institutions.  

Code of conduct 

Informal groups among smallholders have unwritten yet very clear rules that set the boundaries 

for their code of conduct. Adherence to established rules is strictly and collectively enforced. The 

smallholders shared how they esteem timekeeping and their commitment to attending 

scheduled meetings. For example, there are various rules and penalties for being late in making 
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contributions, arriving late for meetings, and skipping several meetings without sufficient 

apologies. Frequent meetings ensure that these penalties are paid instantaneously and without 

favour to the errant member. Thus, the enforcement of common rules of conduct enhances a 

feeling of equal treatment and accountability.  

Good governance can lead to lower poverty levels and thus higher food security outcomes. It can 

be measured through indicators such as low corruption levels and high farm productivity and 

literacy levels (FAO, 2005). Similarly, good governance is a prerequisite if economic growth in 

national levels should translate to improvements in food security (FAO, WFP, & IFAD, 2012). It is 

commendable that the Kenyan government has set mechanisms in place to supply subsidized 

fertilizer through its National Cereals and Produce Board depots. However, several governance 

concerns majoring on corruption and unfair treatment of smallholder farmers are detrimental to 

expected food security outcomes. For smallholders, their view on improved governance entails 

a less bureaucratic process of accessing the fertilizer, fair and transparent distribution practices, 

and the elimination of bribery for officers who serve farmers at NCPB depots. Such a scenario 

ǿƻǳƭŘ ƛƳǇǊƻǾŜ ǘƘŜ ǎǳŎŎŜǎǎ ƻŦ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǇƻƭƛŎȅ ƻƴ ōƻƻǎǘƛƴƎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǘƘǊƻǳƎƘ 

increased agricultural production among farmers. 

Consensus building and distribution of power 

Through their structured and frequent meetings, smallholders have developed ways to build 

consensus. Whereas they may take a vote for major decisions (e.g. when selecting a chair), other 

means of agreement may be employed. For instance, they may agree that a certain member is 

more trustworthy and thus assign them the ǘǊŜŀǎǳǊŜǊΩǎ ǊƻƭŜ. Similarly, group members may 

decide to select a chair who demonstrates the best leadership skills among them. However, 
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power imbalances within informal groups cannot be ruled out. For example, one farmer shared 

that in their group they select some of their literate members to represent them at forums and 

trainings. In turn, the trained farmers are expected to transmit the new information and 

knowledge to the larger group. It can be assumed that those who receive the knowledge first-

hand might wield more power over the rest. The main point, however, is that members of 

informal groups build consensus by matching personal traits and abilities to roles that would 

ǇǊƻƳƻǘŜ ǘƘŜ ƎǊƻǳǇΩǎ ǇǊƻƎǊŜǎǎΦ  

Informal groups among smallholders are unencumbered by layers of bureaucracy.  Statements 

of financial accounts (savings, loans and fines) are presented and updated during each meeting. 

It is therefore easy to promote financial accountability and transparency as any questionable 

transactions or outstanding balances are openly queried. In this manner, each member has 

agency, ǿƘƛŎƘ άǊŜŦŜǊǎ ǘƻ ŀƴ ŀŎǘƻǊΩǎ ŀōƛƭƛǘȅ ǘƻ ƘŀǾŜ ǎƻƳŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎƻŎƛŀƭ ǿƻǊƭŘΣ ŀƭǘŜǊƛƴƎ ǘƘŜ 

ǊǳƭŜǎ ƻǊ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǊŜǎƻǳǊŎŜǎέ (Scott, 2001, p. 76).   

At the end of the production process and upon entry into markets to sell their produce, the 

agency enjoyed by smallholders at local levels is often eroded. On the one hand, this is as a result 

of market forces, driven by supply and demand dynamics that dictate produce pricing. On the 

other hand, this lower agency occurs due to differentiated power among other market players 

such as brokers and organized buyers. Often, smallholder farmers hold a subordinate position in 

market dynamics. (Foran et al., 2014). For instance, farmers who cultivate tea and coffee are 

excluded from market arrangements as prices for the produce is often set through auctions and 

international bidding. Consequently, whereas these farmers are the primary producers, they 

make smaller margins in comparison to other actors in the produce value chain.  
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Prioritizing needs while maximizing shared benefits equally 

Smallholders collectively identify individual needs and work out ways of maximizing benefits 

among them. A demonstration of this is perhaps best represented in the rotatory format of their 

meetings. Most groups meet in the homestead of the host member. In this manner, smallholders 

pay social visits to each member and, more importantly, observe how the host conducts their 

agricultural activities. The rotatory hosting among the members builds a collegial environment 

within the groups, enabling them to view each other as contemporaries negotiating their 

livelihoods both individually and collectively. Further, once the group commits to a livelihoods 

improvement project, e.g. acquiring dairy goats, they ensure that all members have benefitted 

equitably prior to embarking on saving for the next project, e.g. purchasing water tanks. 

The study region has numerous agricultural and livelihoods projects targeting smallholders run 

ōȅ ǾŀǊƛƻǳǎ ƻǊƎŀƴƛȊŀǘƛƻƴǎΦ ¢ƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ǿƛǘƘŘǊŀǿŀƭ ƻŦ ǎƻƳŜ ǎŜǊǾƛŎŜǎ ǘƘŀǘ ǿŜǊŜ ΨǇǳǎƘŜŘΩ ǘƻ 

ǎƳŀƭƭƘƻƭŘŜǊǎ ƛƴ ŦŀǾƻǳǊ ƻŦ ŀ ΨŘŜƳŀƴŘ-ŘǊƛǾŜƴΩ ŀǇǇǊƻŀŎƘ Ƙŀǎ ƻŎŎŀǎƛƻƴŜŘ ǘƘŜ ǊƛǎŜ ƻŦ ƴƻƴ-

governmental agencies operating to fill the gap in agricultural development strategies (Amekawa 

et al., 2010). It is common for these projects to have overlapping objectives as they are run 

independently. In this regard, the organizations running the projects have unexplored potential 

in synergies that can be built by the co-implementation of similar projects. Joint initiatives would 

ensure a broader reach of target farmers as well as a wider array of agricultural activities. Such 

projects should however be constituted after prior consultation, at the design phase, with the 

target beneficiaries. There is a need to improve coordination between the different stakeholders 

concerned with food security since they are often driven by divergent interests (FAO, IFAD, & 

WFP, 2014).   
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5.4.3. Reworking institutional financing and knowledge brokering 

Evidence from Mt. Kenya smallholders supports views by Ellis (1998) indicating that institutional 

arrangements serve as safety nets and in some instances, allow for households to diversify their 

income portfolios. The findings however indicate that as compared to formal institutions, 

informal groups are more tailored toǿŀǊŘǎ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƴŜŜŘǎ. If institutions are well designed, 

there is significant potential to lower various agricultural production costs faced by smallholders 

(FAO, 2014; Kassie, Ndiritu, & Stage, 2014). Improvements in formal institutions may require 

more adjustments in policy, which may take a longer time to implement. Quick gains can be made 

by strengthening informal groups at local levels and linking them to formal institutions. In this 

subsection, two such quick gains are identified ς reworking financing mechanisms and knowledge 

brokering.  

Reworking institutional finance 

The lending for the group is better because if you borrow and are unable to pay, you just 
pay the interest and move for another month. But we [group members] will not come and 
take away your cow because we are neighbors and live together. But for the bank if you 
have listed your cow as an asset, they can come and take it away. There is no problem with 

the group lending and we see it is good. 

 

Evidence on informal financial arrangements among Mt. Kenya smallholders supports findings by 

(Trærup, 2012) ƻƴ άǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǎƻŎƛŀƭ ŎŀǇƛǘŀƭ ŀƴŘ ƛƴŦƻǊƳŀƭ ƴŜǘǿƻǊƪǎ ƛƴ ǇǊƻǾƛŘƛƴƎ ŎǊŜŘƛǘ 

ŀŎŎŜǎǎ ǘƻ ǇƻƻǊ ƘƻǳǎŜƘƻƭŘǎέ (p. 256)Φ ¢ƘŜǊŜ ŀǊŜ ǘǿƻ Ƴŀƛƴ ǊŜŀǎƻƴǎ ǿƘȅ ǘƘŜ ǎƳŀƭƭƘƻƭŘŜǊǎΩ ƛƴŦƻǊƳŀƭ 

financing arrangements need to be linked to formal external sources. First, their experience 

demonstrates that informal credit is limited to resources they possess. In order to increase their 

financial capital, smallholders need to engage external sources, which would include formal 
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institutions that offer credit services. Secondly, while informal credit systems among 

smallholders function well on the surface, in the long run their interest rates are more exorbitant 

than lending rates offered by formal institutions. For instance, the costs of financing through 

table banking or informal lending can be very high and counter-productive to the financial needs 

of the smallholder. The farmers borrow from their group contributions at an interest rate of 10% 

per month, often with a repayment period set to three months. For the first two months, a 

member may opt to only repay the interest and clear the balance of the principal plus final 

interest in the third month. In this case, the total interest repaid by the member amounts to 30%, 

which is well above the lending rates offered by formal institutions. However, smallholders prefer 

informal lending to formal credit for the three main reasons: 

a) Borrowing from social groups poses lower risks to other assets they own. As evidenced 

in the quote above, a member of an informal does not lose their assets if they are late in 

repaying their loan at the end of the grace period. Rather, they work out a new 

arrangement with their group to repay the loan. Such flexibility and leniency may not be 

possible to negotiate if a smallholder had borrowed from a formal lending institution. 

b) Lack of collateral or loan guarantee. The collateral to borrow from a social group may be 

based on ŀ ƳŜƳōŜǊΩǎ contribution and good standing in the group. However, 

smallholders can only access formal credit by surrendering ownership documents to a key 

asset such as title to a land parcel or the logbook of a vehicle. Many smallholders, 

especially women, may not own such vital documents. 

c) Payment plans not aligned to farming calendars. Conventional payment plans by formal 

lenders may not be synchronized to seasonal calendars used by farmers. Smallholders 
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have peak seasons when they expect improved cash flow after the sale of their harvests. 

These seasons do not overlap with payment arrangements, e.g. monthly, set by formal 

institutions. 

Informal groups of smallholder farmers can be linked to formal institutions through vertical 

bridging (Trærup, 2012). This linkage would capitalize on the functional system of accountability 

evident in the informal groups. For instance, records of regular contributions to an informal group 

by a member can act as a baseline for a formal institution to offer credit. The collective savings 

of the group can also act as collateral against credit that would be advanced to a member. Since 

members are committed to the functional running of their groups, they would work to repay the 

loans with formal institutions at lower interest rates than those offered through their informal 

groups. Another practical example of a vertical bridge as discussed by Trærup (2012) is between 

an insurance provider (formal institution) and an informal network of farmers. The insurance 

provider offers a cover for covariate shocks that would be beyond the capability of the informal 

network.  

Knowledge brokering 

Social learning processes are significantly supported by the existence of informal networks (Pahl-

Wostl, 2009). As shared by the Mt. Kenya smallholders, they learn and experiment good farming 

ǇǊŀŎǘƛŎŜǎ ǿƘƛŎƘ ǘƘŜȅ ƻōǎŜǊǾŜ ƛƴ ŜŀŎƘ ƻǘƘŜǊΩǎ ŦŀǊƳǎΦ ¢ƘŜȅ ƘƻǿŜǾŜǊ ŜȄǇǊŜǎǎŜŘ ŀ ƴŜŜŘ ǘƻ ƭŜŀǊƴ ƴŜǿ 

skills and be equipped with additional information that would, for example, increase incomes 

from the sale of their produce or reduce postharvest losses. Potentially, great gains can be made 

by utilizing informal group meetings to offer trainings from agricultural experts to farmers. Such 

arrangements must however accommodate the heuristic knowledge held by the farmers. With 
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the reduction of supply-driven agricultural extension services, group meetings provide a forum 

for wider dissemination of new information and technology. In such forums, the collective 

practices of the farmersΩ group can be discussed to reveal knowledge and skills gaps. These gaps 

can then be addressed systematically by an agricultural officer. Additionally, since group 

meetings happen in the homesteads of members, there is potential to incorporate practical on-

farm demonstrations.  

5.5. Chapter synthesis 

Institutions must not be rigid to changes. While it has been shown that they do change to 

accommodate heterogeneity among the beneficiaries (Ericksen, 2008), institutions must also 

remain flexible and consider changing environments. The findings in this chapter re-emphasize 

that informal groups among smallholders contain untapped potential and greater flexibility that 

can be harnessed to make gains in food and livelihood security. 

In summary, this chapter presents seven main lessons that broaden the understanding of 

institutional arrangements among smallholder farmers in the Mt. Kenya region. These are: 

a) Social capital is well established among smallholders and is utilized for both livelihood and 

food security. 

b) Smallholders prioritize needs that are supported by social capital especially, school fees 

and costs of medical care. 

c) Additional evidence is provided in support of findings discussed in Chapter 4 that food 

and livelihood security among smallholders are inextricably linked. 

d) {ƳŀƭƭƘƻƭŘŜǊǎΩ ƛƴŘƛǾƛŘǳŀƭ ŀƎŜƴŎȅ ŀǘ ƭƻŎŀƭ ƭŜǾŜƭǎ ŀƴŘ ǿƛǘƘƛƴ ǘƘŜƛǊ ƛƴŦƻǊƳŀƭ ƎǊƻǳǇǎ ƛǎ ŜǊƻŘŜŘ 

once their interactions expand to formal institutions.  
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e) Smallholders have developed innovative approaches of utilizing informal institutions as 

intermediaries to access support from formal institutions, thereby demonstrating 

collective agency and agility. 

f) Equitable access, transparency, accountability and good governance are key attributes of 

informal institutional arrangements among smallholders that can be applied in formal 

institutional arrangements. 

g) Formal institutions need to build synergies and capitalize on informal institutions to 

propagate financially inclusive services, broker new knowledge and improve both food 

and livelihood security outcomes.  
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Chapter 6. Climate change: The experience and perceptions of smallholders 

¢Ƙƛǎ ŎƘŀǇǘŜǊ ōǳƛƭŘǎ ƻƴ ǘƘŜ ΨƭƛǾŜǎ ƭƛǾŜŘΩ ŀǇǇǊƻŀŎƘ ŀƳƻƴƎ ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊs that has been 

developed in previous chapters. It interrogates ǎƳŀƭƭƘƻƭŘŜǊǎΩ experiences and perceptions 

related to climate change. Specifically, it probes their narratives on recollections of recently 

observed or perceived changes in the climate as well as the responses they chose as a result. The 

ǎƳŀƭƭƘƻƭŘŜǊǎΩ narratives are contextual in both temporal and spatial perspectives. As a result, the 

findings represent general but crosscutting responses that were common to smallholders 

engaged in the research.  

This chapter is organized in four major sections. First, the smallholders narrate changes in 

weather and climate, ŀǎ ǘƘŜȅ ǇŜǊŎŜƛǾŜ ǘƘŜƳΦ {ŜŎƻƴŘΣ ŀ ŘƛǎŎǳǎǎƛƻƴ ƻŦ aǘΦ YŜƴȅŀ ǎƳŀƭƭƘƻƭŘŜǊǎΩ 

perspectives and broader scholarship is presented including climatic trends, information, and the 

integration of local knowledge. The third part attempts to draw lessons from heuristic responses 

to climate change perceptions. It argues that vulnerability and risk perceptions inform coping 

mechanism and that climate change does not occur in a vacuum. Lastly, the chapter offers a 

synthesis on Mt. Kenya smallholders and climate change.  

6.1. {ƳŀƭƭƘƻƭŘŜǊǎΩ ŎƘǊƻƴƛŎƭŜǎ ƻƴ ǿŜŀǘƘŜǊ ŀƴŘ ŎƭƛƳŀǘŜ  

The following section offers room for smallholders in the region to express their everyday 

engagements with the weather and give views on climate change and its effects on their 

livelihoods. In an effort to understand this, the first sub-section gives the smallholders narratives. 

Next is a discussion on how these narratives are shaped. Third, an exploration of the perceived 

effects of weather and climate change at the farm level as well as subsequent responses chosen 

by the smallholders is offered.  
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6.1.1. ά! ƭƻƴƎ ǘƛƳŜ ŀƎƻΧΦΦōǳǘ ƴƻǿΧΦΦέ 

Within the study, the smallholders recalled with nostalgic undertones how the weather patterns 

have changed while making explicit claims that the changes have been for the worse. For 

instance, as an indicator of how weather patterns had changed, farmers cited the disappearance 

of seasonal rains locally known as ΨgathanoΩ that fell in July/August and Ψmbicera nyekiΩ or 

Ψmahoria matongiΩ that occurred in February. As a result, the farmers no longer planted some 

crops such as finger and bulrush millets, which relied on these rains.  

Smallholders also narrated how changes in the weather have had negative effects on soil fertility 

and subsequently productivity of the land. One farmer in his 60s recalled that when his family 

was resettled by the colonial government in the study region in 1958, the rains fell adequately, 

the land was fertile and the population was low. It was therefore customary to farm in one area 

and when the land became less productive, they would move to another parcel. He attributes 

the current decline in rainfall quantity and consistency due to the cutting down of trees that took 

place as virgin land was cleared for cultivation and settlement.  

Other changes in the climate as observed by the farmers pertain to aspects of their everyday life 

and exposure to the weather. Most notably, smallholders offered narratives citing effects that 

would be considered subjective. For example, participants in one of the focus group discussions 

on this topic made the following statements: 

This sun that is shining I don't know where it came from. When you look at someone's 
headscarf or even their clothes, there are signs of fading. 

Now the sun is too hot. When we were children, we would go to school without shoes but 
now children cannot. Because the soil is too hot. 

And then when it gets cold, you cannot step on a cement floor. 
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In fact, it is not just those physical changes. It is also affecting mentally. When the sun is 

hot, you cannot even think normally. You find that making a decision takes more time. And 
it makes you feel drowsy. 

But honestly, you feel like you are sick. And you want to take medicine because you are 
feeling ill. 

 

The above quotes from individual smallholders raise two points. First, smallholders experience 

and interpret evidence of climate change effects uniquely. While one farmer may observe that 

increase in heat causes clothes to fade, the other may note that it results in the soil being too 

hot. Secondly, the quotes highlight that there are various non-standard ways of deducing climate 

change at local and individual levels.  

Initial discussions with smallholders revealed some challenges in aligning their narratives to 

equivalent terms used in scientific literature. Given this, a disclaimer on two fronts is necessary; 

the first is on timescales and the second on contextual meanings. While considering timescales, 

the farmers were asked to state how long they had been farming in the region. This allowed for 

a comparative assessment of changes that have been experienced over 20-30 years, a period that 

aligns closely to conventional timescales used to deduce climate change in scientific literature.  

¢ƘŜ ǎŜŎƻƴŘ ŦǊƻƴǘ ƻƴ ŎƻƴǘŜȄǘ ǊŜǉǳƛǊŜŘ ǇǊƻōƛƴƎ ŦŀǊƳŜǊǎΩ ǊŜǎǇƻƴǎŜǎ a little further. For instance, 

many would say Ψƪǳƭƛƪǳǿŀ ƴŀ Ƨǳŀ ƪŀƭƛ ǎŀƴŀΩΣ ǿƘƛŎƘ ƭƛǘŜǊŀƭƭȅ ǘǊŀƴǎƭŀǘŜǎ ǘƻ Ψthere was a lot of hot 

ǎǳƴΩ. Similarly, others would say Ψǿŀƪŀǘƛ ǿŀ ƪƛŀƴƎŀȊƛΩΣ which literally translates to ΨŘǳǊƛƴƎ ǘƘŜ Ƙƻǘ 

ŀƴŘ ŘǊȅ ǎŜŀǎƻƴΩ. Looking at the two statements, one would assume that the smallholders are 

describing a similar situation. However, it was necessary to probe contextual meanings since both 

phrases could mean that there was either a period of drought or one of famine. The smallholders 

appear removed from their actions, which may have led to them experiencing kiangazi or feeling 
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jua kali. The farmers do not view their actions as contributing to anthropogenic climate change. 

Rather, they position themselves as victims of changes in the weather and climate. This 

observation emerged from how they shaped their narratives.  

6.1.2. The story shapers: God, fate and luck 

The shared experiences of smallholders do not exhibit high risks of or exposure to natural 

disasters such as floods, typhoons and earthquakes. Rather, the respondents expressed their lack 

of control and influence over conducive climate for their agricultural practices, as well as a high 

level of uncertainty on what the seasonal patterns might look like.  Interactions with the 

smallhƻƭŘŜǊǎ ǊŜǾŜŀƭŜŘ ǾŀǊƛƻǳǎ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜƛǊ ƭƛǾŜƭƛƘƻƻŘǎ ǘƘŀǘ ǘƘŜȅ ǊŜƭŀǘŜŘ ǘƻ ΨDƻŘΩΣ ΨŦŀǘŜΩ ƻǊ 

ΨƭǳŎƪΩΦ !ǎ ŀƴ ƛƴŘƛŎŀǘƻǊ ƻŦ ƛƳǇƻǊǘŀƴŎŜ ǘƻ ǘƘƛǎ ŀǘǘǊƛōǳǘƛƻƴΣ ŀ ǎŜŀǊŎƘ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴǘŜǊǾƛŜǿǎ ŀƴŘ 

ŘƛǎŎǳǎǎƛƻƴ ƎǊƻǳǇ ǘǊŀƴǎŎǊƛǇǘǎ ƻƴ ǘƘŜ ǿƻǊŘ άDƻŘέ ȅƛŜƭŘŜŘ ƻǾŜǊ ул ǊŜǎǳƭǘǎ. A screenshot of the word 

ǘǊŜŜ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊŘ άDƻŘέ ŦǊƻƳ ŀ ǉǳŜǊȅ Ǌǳƴ ƻƴ ǘƘŜ ǘǊŀƴǎŎǊƛǇǘǎ ƛƴ b±ƛǾƻ ƛǎ ǎƘƻǿƴ in Figure 6.1.  

As most of the farmers were practicing Christians, the God they referred to was a singular 

Supreme Being who is all-knowing in accordance with their faith. The identification of God as a 

weather and climate controller was by far the most common among the smallholder farmers, 

which points to two key observations. The first is an observable disconnect between how farmers 

view their impact on local weather patterns and the powerlessness they express as victims of the 

weather. The second observation stems from an obvious gap in the knowledge on the prevailing 

or expected weather patterns. These observations illuminate two themes of uncertainty and 

seeking external intervention or support that are core to the findings of this research.  
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Figure 6.1: A word tree created with a text search query in NVivo on references to "God" from interview transcripts 
of smallholder farmers. 

 














































































































































