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Abstract

Globally,an estimated 800 million peoplare currentlyexperienéng hunger. Food insecurity
remains a major concegrespecially in developing countrida subSaharan Africaamallholder
farmers, who are both food producers and consumers, manage 80% of alllbatrfece many
challenges includingshrinking farm sizeslimited financial resourcesna dynamic farming
environments.Food insecuritypersiss among smallholderas various uncertainties together
with climate changempactsexacerbate existing vulnerabilitiedowever, smallholders have the
potential to contribute significantly to food saaty at communitythrough national scales. This
research aims to provide a better understanding of food secudgterminants among
smallholders with a focusn how they usevarious institutional arrangements augment their
livelihoods Through focus goup discussions and eiarm interviews the research engaged with
smallholders and notiarmersfrom Embu, Mt. Kenya region in central Ken§aided by ingghts
from political ecology the research assessesmallholder§narrativeson perceptionsof and
experienceswith food security, institutional arrangementglimate variability and climate
OKIyaSed ¢KS FTAYRAYIA 2FFSN ail NEBr¢iBextrRably rRIGyt O S
on their food production Fulfilling other livelihood needs, e.gclsool feespften receivesriority
over satisfyingl K 2 dza Sligt@ry R@igements Cropping seasonsrather than longer
timescales dictatea Y I f f K2 f R S-M&kif)g arikl Sglehning. 2 Resultantly, veryday
uncertainties and challenges tend to subsumanélte change threats while climate variability
poses more impaston their seasonal productivity. Thlenventionaldefinition of food security
posed by the Food and Agricultural Organization alaphgpartially with the realities ofarmers

in the Embu egion. Smallholders place greater emphasis on two food security dimensions,



availability and access paying considerably less attentio to utilization and stability. While
engaging formal institutions,nsallholders have greater agency as membersnédrmal groups

than as individualsThisresearch proposeseveraging current formal and informatstitutional
arrangements tdoolster & Y I f f Kf@ofl seQuNEoDicomesas well as improve their adaptive
capacity to climate variability and change. It recomm&rsupporting smallholders through
providing relevant agro-climatic information, offering functional financing, brokering new
knowledge, assisting in scenario planning for risk management, and reducing access barriersin

pre-production processes.
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Chapter 1Introduction

11.{ Yl ftf K2f RSNBRQ F22R aSOdzNA{i& IyR Ayadaiddzi
An expected increase of 40% in the world population by 2050 will necessitate a corresponding
70% increase in agricultural productivity across developing countries in tordeeetfuture food
demands(Bruinsma, 2009)Although rapid population growtin the past led to an expansion of
agriculture to meet the increasing demand for fo@igricksen et al., 2009¢merging threats such
as climate change challenge the speed and cost at which higher agratydroduction can be
implemented (Burke & Lobell2010b) This is especially pertinent to many regions in the
developing world. In suBaharan Africa, the predaxd population growth to 1.68 billion over the
next 40 yearsis expected toexacerbate food insecurity and land degradation, increase the
poverty levels, and place additional strain on natural resoun¢aiser et al., 2011; Gockowski &
van Asten, 2012)n the wake of the 2008 global food cris?4, of the 36 countrieshat faced

food insecurity weran Africa(UNCTAD, 2009)

While climate change is a global phenomenon, there is sufficient reseadatating thatthe

severity of its effectwvaries acrossegions(Gaiser et al., 2011Kotir, 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 gréuperse impacts of

climate change are already ewidt in subSaharan Afric6SSA)a regiorthat is also dealing with

other challengegsuch as civil unrest, religious warfare and political instability) athin and

across bordersThese sockecamomic dynamics raise further questions on the ability tble

continent to sustain human life adequately without compromising the environn®eNJ LJ2 & (0 S NJR { ¢

needs



At the heart of these dynamics lie smallholder farmers who are both food producers and
consumers managinglatively small parcels of lan&mallholérs manage 80% of all farms in
SSAWiggins & Keats, 2013 many of these countries such as Kenya, these farmers contribute
AAIYAFAOL Yyt e (2 ralkpddudtibn @QaddatandiBcQgiowtd yeiNdertadet G dz
vulnerable to the aforementioned challeng&mallholder farmerdend to avoid risks in the face

of emerging uncertainties from climate change and variabf\grmeulen et al., 2012¥.g. by
engaging in other nofarm income generating activitieswhich may lower agricultural
productivity. Bottom-up assessments of food security and climate change at the household level
offer a better unerstanding of the vulnerabilities faced by smallholder farm@iglke et al.,
2007) Smallholder farmers pragte food to meet both their dietary as well as other livelihood
needs. Rther than focusing on climate change and its impacts on agricultural production
exclusivelyunderstanding its effects on the livelihoods of smallholder farmers is paramount if

food =curity is to be achieve@{/ermeulen et al., 2012)

Outside the household, smallholder farmers engage with others in the community both formally
through transactional arrangementsitiv organizations and informally through social networks
with peers. These interactionsan be broadly referred to as institutional arrangements.
LyadAddziAa2ya dPsteyis ob &tabiRsBel and Sribeddledl sodial rules straicture
social interad A 2 Aa@dgson, 2006, p. 13Prganizations are a form of institutions but have
defined roles, leadership structures, and boundaries that define members angneombers
(Hodgson, 2006) This research identifies the ndegal institutional arrangements among

aYFffK2f RSN FFNXYSNAR | a WAYTF2NXIEQ gKATS (GKS



Organizations and their institutional policy freeworks play a major role in structuring the

delivery of agriculturalrelatedservices to smallholder farmef&grawal, Kononen, & Penr

2009; Eidt, Hickey, & Curtis, 2012; Young, 200y also influence both individual learning and
collective behavioof smallholder farmer¢Pelling et al., 2008 Besides the provision of services

and inputs to smallholder farmersystitutions can play a role in encouragingvolvement, sel

learning and improvement, motivate behaviour adjustment, and mobilize resources as well as
nurture leadership skills in order to promote climate change adaptive capésiipta et al.,

2010) StudiesalsoA Y RA O S GKF G aYlff K2t RSN FHnhdng NB Ay
(Kipiot et al, 2006)and may be evidenced through similar choices in changing pract&es

suggested byAmaru and Chhetr{2013) adaptation to climate changedsA y LJ NXi | F dzy C
the flow of knowledge between various institutions and conmtigs and the capacity for

02t t SOGA GBS | OGA 2. 1Ry FhéraforehexaminihgBadrl Af X yKa2ét RS NI F I |
interactions throughboth formal andinformalarrangementss importantfor multi-stakeholder

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

capital2 KSNX I a YIyeée &dGddzRASa yR LINRBINIYa SEAAG T
productivity, there is room for additional research the social dimensions of smallholding.
{OASYdATAOFftEe SadlkoftAaKSR ¢SIFUKSNI LI GGSNya v
than their perceptions of climate change and r{Bkyan et al., 2013)This observation points to

two key issueshat offer an opportunity on how this disparity can be addressEust, there lies

a potentially bigger role to be played by formal institutiohsaugh,for exampleofferingtraining

modules to farmers on how best to interpret and act on climate data from mo@&svogel &

Cartwright, 2011xhereby increasing the likelihood of obtaining the expected produce. This



support from formal institutions would allow smallholders to move from reactionary coping
strategies to antigatory actions often associated with higher level institutidi@sbahr et al.,

2008)

The second issue rests in understanding the decisiaking 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 decisionshether 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 practicearghat

due to existingpower differentialswithin the community(Ziervogel & Calder, 2003jlouseholds
within a community possess or have access to different capacities and endowments, which in
turn influence the types of practices they clsgoto build their livelihoodsSince decisicimaking

on livelihood activities occurs at the household level, these differentials lead to heterogeneous
priorities (Sultana & Thompson, 200&4mong smallholders within the same communifyhis
KSGSNRISYySAGe aKz2dd R AYTF2NN AYAGAFGAOGSEA YSIy
security.Whatever mix of livelihood activities practicetthis research hypothesizthat a solid
decisionsupport systemwould allow a majority osmallholdersgo make informed choices that

could potentiallyincrease their chances to achieve food security.

There have been many global and national initiatilsinternational organizatns, non
governmental agencies, civil society and the private sector in addressing food insegantg.
of theseinitiatives includeamong others,The Hunger ProjecEnd World Hungeg CAREZero
Hunger Challenge United Nations, Initiative to End Hungein Africa¢ USAID, and th&ARd

McGill Food Security Projecthese initiatives need to increasingly take into account the

4



perspectives and contexts in which smallholders make decisions about food production. Whereas
the contextual lessons of a study ame region may be irrelevant in another, some generic
implications can be drawn and appliethe use of a casgudy offers a better understanding on

the dynamics of smallholder farming with emphasis on food security, institutional arrangements
and climatechange. It is in this context thatithresearch was conducted among Mt. Kenya
smallholder farmers in Embu County, Kenya. The study area depicts several aspects that
smallholders in sulsaharan Africhave to contend with includingmited financial resorces,

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

1.2. Thesisrationale and methodology overview
This research argues thabdd security goals as well as successful climate change adaptation
measures will remain abive if the existence of power imbalances, gender differentials, and
socieeconomic capabilities are not acknowledgéderessa efal., 2009; Terry, 2009While
gender differentials were not included in the scope of the research, interactions with

smallholders revealed power imbalances and s@donomic dimensions of smallholder farming.
Rationale and research questions

Theperspectives and perceptions of smallholder farméosmed the basis of this research. The

aim was to assesonditions under whicBmallholdersan best utilize institutional arrangements

to boost their foodproductionand subsequently livelihood security irder to address ofgoing,
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 thatgaes emphasis on the manner in which food and livelihood
AaSOdNNAG& FFNBE SYiGNBYyOKSR YR AYGSNIgAYSR Ay
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Second, while thematic areas of food security and climate change have received wide attention
in researchthere 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 riolesupporting food
security under conditions that are in constant flux. This researcit. Kenya smallholderis
therefore guided by the following overarching questio&re the current institutional
arrangements among smallholder farmers sufficient twisker their food securityn view of
climate variabity and climate change thred®sTo address this, several sgbestions were

developed to aid in the creation of distinctterwovenbuilding blocks.

The first subguestion is:What are the existing fab security concerns among Mt. Kenya
smallholder farmerg Responses to this question will contribute to an understanding of how
smallholders in the region define food securityhat is the current baselinayhat the related

food security concerns are and\wdhey approach challengdacedin achieving food security.

The second sufuestion is:What are the current institutional arrangements among Mt. Kenya
smallholder farmers and how do they support themére, 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 ttens®

The third subguestion isWhat 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 isevedl in their region? Has it



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
dynanmics of smaholder farming. The results wersynthesized to offer broader lessons on
improvement of food security outcomes among smallholders that can be applied in different

regionssharingsimilar contexts.
Overview of methodology

The research was guided by broadeemes such as the wedlstablished and widetysed 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
aYlFfftK2f RSNAQ NXEI f Using § éaseTstNdy HpproakS theNdksgarchNibtlisédh @ S a
on aregion that liesoutheastof Mt. Kenya in Embu Countyhe fiddwork was carried outiuring

two trips in Mayg October 2013 and AugustSeptember 2014t engaged a group of smallholder

farmers who practice mixed farming, spread across an area with varying topography and agro
climatic conditions. Through focus grodiscussions and oren-one interviews conducted on

FIENNYI GKS FENNYSNEQ NBaLRyasSaelasSiNidte OmmLAS deNS R Ay
interviews with severahonfarmerswho work closely with s@lholderswere conducted The

audio recordingswere then transcribedand later codedusing NVivo softwardo identify

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

findings and are discussed in detail in this thesis.



1.3. Organization of the dissertation
Inthe next chapter, an halepth background of food security and smallholder farming is offered.
Chapter 2 also offers an overviewtbg literature concerninggmallholders and climate change
as well asinstitutional arrangements. In Chapter 3, the reseaachework is presented covering
both theoretical underpinnings as well as the methodological approach. The presentation of
empirical findings occurs in the next three chapters in alsinformat: each chapter begingith
the findings from the field and #reafter offersa discussion on broader scholarship. Chapter 4
provides researcfindings on food security among smallholder farmers in Mt. Kenya. In Chapter
5, the findings on institutional arrangements are presented while Chapter 6 discusses the
concernson climate variability and change among the farmers. Chapter 7 is a synthesis of the
research findings that reflects on the overarchirgs@arch question. It draws on theoretical
framings,empirical findings and broader scholarship in an attempt to teettiree together. The
chapter also offers broader reflections on the contributions of this research and poses

recommendations for future consideration.



Chapter 2 Food security angmallholder firmers: A local struggle in a
globalizing world

During the tail end ofthe Second World War, concerns for global food security emerged
O2AYOARAY3I gAGK (GKS aArAayAiy3da 2F (KS CHRaRks, I yR !
1945) However, it took over a decade for the foundational debates on food security to emerge

and were perhaps best captured durind@58conferencé where Charles Darwin, grandson to

the renowned evolutionist, presented a talk on the relationship between &nrmpopulation and

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

to discussingcurrent dynamics of food security.

First, he cited the projection by demographers that the world population would standilallion
come 200QDarwin, 1958)While seemingly robusthis estmation proved to be quite modest
as the world population stood at over 6 billionith 1.2 billion people living in developed areas
and the majority, 4.9 billiopeople, living in less developed regiofgnited Nations Population

Division, 1998)

Second,Darwin statel that there will always bétbo many mouths to feedrrespective of how

much food is produced, furthespeculating that50 years from thenmore than 50% of the

estimated 4 billion people would be hungffparwin, 1958) However, lsed on theUnited

Nations Food andAgricultural Organisatid FAO)2008 NS L2 NI 2y F22R Ay aSoc

second prediction was alspnaccurate 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 arourttie globe were chronically hungrfFAO,

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

Third Darwinwasconcerred abou the inability of food production to keep pace with population
growth. Not surprisingly, his views aligned with Adalthusian beliefs that while increase in per
capita food production was arithmetic, population growth was expected to be exponential
(PinstrupAndersen & Watson II, 2011parwin observed that between 1947 and 1953, world
agricultural production increased by 8% while over the same periedwtorld population grew

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

control measures as the pathway towards everyone having adequate(fdadvin, 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 in1D6%s

2,410 kilocalories but later increased in the period 1:997to 2,800 kcafFAO, 2001)Global
population grew impressively by 45%, between 1990 and 2010, but reless, globaper
capitafood production increased by 150BinstrupAndersen & Watson II, 2011Vhile this feat

of global food production more than keang pace with rising population is remarkable, it masks
the challenges of the chronically hungry and obssuthe reasons why hungeersists for many
millions. If the world is able to produ@n 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.

| 26 SOSNE GKAA& OKIFLIISNI A4 RSRAOIFIGSR G2 &aKSRRAY
population and agricultural produecsc the smallholder farmerg who are so close to food yet

food security remains elusive for a majority of them. The chaptesfive 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 leydlscussing 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 theiotbsecurity andivelihoods. Section 2.3 has a

primer on climate change as a threadultiplier and highlightdhow it compounds the challenges

02 ayvYlrtfK2f RSNBRQ fAQPSt AK22Rad {SOGA2Yy Hdn GAf
LX @ | NRf S Aljhoods Yand fsthriki@ teaReSduEhow diich @68 be of support in
addressing some of their challenges. In the last section 2.5, concluding reararkffered

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

2.1. Fodd security dimensions, Igbal 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 byfawget of
staged activitiesnamelyproducing, processing and packaging, distributing and retailing, and
consuming foodEricksen et al., 2010 his research usethe food security dimensions framing
as it is better suited for assessments at the household level rather thanabe $ystems
approach. The resear@dssessedow 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 19981 dok thalzlexists when all people, at all
times, have physical, social and economic access to sufficient, safe and nutritious food that meets
GKSANI RASGHOINE ySSRa&a YR T22R LINEVeSbNBE¢gdSa T2N
definition are the fourdimensions of food security, namelgyailability, access, utilizatioand

stability (FAO, IFAD, & WFP, 2015)
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A primer on the concepts of food security dimensions and relevant indicators is offered and

summarized inmable2.1 below.

Table2.1: Siammary on the dimensions of food security concepts and indicators

Dimension Concepts Indicators

Assesses quantity, quality and diversity:

I Focuses on the supply of food, i fDietary energy supply (DES)
Availability production and stock levels. { Share of alories from cereals, tubers and roots
9 Average supply of animaburce protein
9 Average value of food production
_ . a) Physicalfocus on infrastructure
Rests qn two pillars of.phy5|cal ar fRoad & railway density
economic access. Physical access i Percentage of paved roads over total roads
determined by the availability anc -
Access quality of infrastructure. Ebnomic b) Economic
access is determined by disposab f Domestic food price index
AyO2YS YR LJS2 L. fPrevalence of undernourishmen
power. 9 Share of food expenditure for the poor
9 Depth of food deficit
a) Ability to utilize food
9 Access to sources of water
9 Access to Saration
Is hinged on how the body makes use b) Outcomes of food utilizatian
Utilization the consumed food which in turn 9 Nutritional failures of children under 5 yeacs

RSGSNN¥AYySa 2y SQa wasting, stunting, underweight
9 Prevalence of anaemia and Vitamin A deficien
in children under 5 years
i Prevalence of anaemia and Vitamin A deficien
in pregnant wanen
a) Vulnerability ¢ factors that measure the exposur
to food securiy risk:

9 Cereal dependence ratio
This dimension applies across tt 9 Area under irrigation
above three. It is concerned with the  {Value of staple food imports as a percentage
Stability temporal interruptions to the other total merchandise exports
three dimensions and is determined £ p) Shocks; the incidence of:
exposure to various risks.

9 Food price volatility

9 Fluctuations in domestic food supply

i Political instability

9 Variability h per capita food production/supply
Derived from:European Commission (EC) & FAQO, 2008; FAO, IFAD, & WFP, 2013, 2014, 2015

12



{YIFIHffK2f RSNBEQ NBalLkRyaSa 2y T2 hdcfouddBronsididd dfe & S NE
interest will be whether théour dimensissreceive equal ounequalattention at the household

level.

2.1.1. Global trends
During the World Food SumnfMVFS)n 1996, a goal was set to halve the number of people who
were undernourishedn 199692, some 835 million peopldyy the year2015 (FAO, 1999)The
YySEG aSO0iA2y NBf N Stae of FoodKiSec@ity n hé W@ BP dzhotts
to track levels of hunger and related population attributes a global scale and to measure
progression towards the overall goal of halving hunger over-ge2 period. While progress has
been made, the sections below make a case for the need to review the food security dimensions

in order tofast trackthe fightagainst widespread hunger.

Although foodis classified as a global commoditgurke & Lobell, 20104}t 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 climatehave been documented to cause a shift in the vulnerability of populations as well as
responsibilities in safeguarding food seculBAO, 2008a)As evident imable2.2, progres has
occurredin reducing the number of hungry people overdi.mid2016,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 diffiBitrke & Lobell, 2010a)The SOFI reports

however provide a rich and reliable reswe to track world food hunger and insecurityat global, regional and to

a2YS SEGSYyd ylrLdAzyltt tS@Stad ¢KS C!'h dzaSa GKS GSN¥a aOK
identify people facing food insecurity.
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Table 2.2: Number of chronically hungryin millions) acrosshe world.

Year endinﬁ Developed Countries in Developing
i . . Total
Countries Transition Countries

1981 -- -- 920.0 --

1992 20.0 -- 990.7 1010.6
1997 175 -- 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
2016* 14.7 -- 779.9 794.6

Source: Compiled from UN FAO SOFI reports
A quick assessment of the global status on ddninger 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 n8@me of the existing safety nets
include fadities for borrowing financial markets that function wednough tomitigate loses e.g.
through the provision of insurance, and support from government to maintain livelih(®aide

& Lobell, 2010b)It is no surprise that the focus of interventions and agricultural policies differs
in developed versus aveloping regions. For instance, researchers indicate that wealthier

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

8 In practice, it is custoary for the UN FAO to present thrgear averages in order to smooth out effects of

temporary shocks as well as lower random err@@mstrupAndersen & Vdtson I, 2011)However, SOFI reports

LINE GARS RIGE F2NJ I aAy3atS @SIFENX® C2NJ 6KAa GlofSz GKS aes
recent SOFI report which provides information for that particular year or end of the {wae perod.

4 Projection for the period 201-2016.
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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 measurethat can overcome shortages in oatifood supply(Burke & Lobell, 2010b)

and mitigate against hungerAs indicatedin Table2.2> G KS 3INXKIF G4 SNJ LINE LI NI A
hungerisT 2dzy R | Y2y 3 RS@St2LIAYy3a NBIA2ya (KdzZA 2dza G AT
hunger in these regions. The fming section evaluates the trends in global food security as well

as examining the status of stBaharan Africa (SSA).

2.1.2. The case ofood security insub-Saharan Africa
Progress has been recorded in reducing the number of undernourished populations ybofwhl|

this is especially commendabéeross severadeveloping countries. However, there are over a

P

Kdzy RNBR O2dzyiNASa GKFG FNBX OFGSI2NRAT SR Fa w
masks existing disparities and the uneven distribution of hung#rinvihe group. As evidenced

in Figure2.1, this is certainly true in the case of s8aharan Africa.
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Figure2.1: Number of undernourished in other developing ctnies and subSaharan Africa.
Source: UN FAO SOFI reports

SubSaharan Africa (SSA) on average contributes about a quarter of the undernourished people
in developingcountries but actually accounts for about 16%ted population in the developing

world (Population Reference Bureau, 201%)verall, SSA falls outside the global trend of
improvements in food security since 1981. Food insecurity became more entrenched im SSA
the 1980s and 1990s and has remainded relatively constant over the past 2ageaqserienced

by about 200 milliorpeople inthe region Table2.3). This is in sharp contrast twher developing
countires where fluctuations occurred between 1981 and 2607 recorded a steady decline in

hunger in the last decade

Table 2.3: Numberof undernourished in total population(in millions) between 199081992 and 2014016
in other developing countries and in suBaharan Africa
Number of undernourishedmillions)

Period Other Developing Countries SubSaharan Africa
19901992 815.0 175.7
20002002 704.8 203.6
20052007 720.9 206.0
20102012 599.3 205.7
20142016 559.9 220.0
% Change -31.3 25.2

Trend Q@ 13)

Source(FAO, IFAD, & WFP, 2015)
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The prevalence of hunger adds another dirsiem to our understanding of food insecurity. A
YSIF&adaNBE 2F (GKS LINBGItSyO0OS 2F Kdzy Jid BibSaharas I OK
Africa, there is a higher proportion of the population that are hungry in comparison to other
developing regionss a whole. On a global scatme in every nine peoplé undernourished

while in subSaharan Africa the ratio is one in every fq#AO, IFAD, & WFP, 201@yerall, 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 prevalenemainsan elusive goal and many
develging countries are yet to reachit. In 20@he hundred and eighty ninmember states of

the United Nationgatified the Millennium Development Goals (MD®s)h various targetset

for 2015. Under the first MDG, the target of halving theportion of undernourished people has
been termed less ambitious than that crafted during the Wold Food Summitabfing the
number of undernourshed (FAO, IFAD, & WFP, 2013jccording to the latest SOFI editien,
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 WFSE&Qet
IFAD, & WFP, 2015)By the end of 2015, it is expged the WFS goal of reducing
undernourishment to 400 million will be missed by approximately 28llion people(FAO, IFAD,

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

Globally, food consumption patterns are changuiging rise to two trendsf convergenceind
adaptation (Ericksen et al., 2009; FAO, 2Q0gietary 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 changindy-pirgssure 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 fod@AO, 2004)According taPinstrupAndersen and
Watson 11(2011) the foaus 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, olesity, and the prevalence of nutritional deficiencies, as well as an increase in the
diversity of dietgPinstrupAndersen & Watson Il, 2011)ost notally, the demand fomeat and

other highly refined productancreasesas levels of affluence rise. With a projected population

growth to 9 billion by 2050, thelemand for both cereals and meats is expected to rise by over
50%(Hanjra & Qureshi, 20107 hus, the obesity parad@a rise in cases of malnutrition recorded

in developed countries where food availability and access are not arnthpllenge. Some

authors have however linked obesity and malnutrition to poverty status in developed countries
(Tanumihardjo et al.,200®) LYy RS@St2LIAYy3I O2dzyiNAS&A>X HgKATS 2
LINPOf SYQ>X 20KSNJ RASG N&f dasesSoRdiabetes afeScaipacted to 5ot S 2 y
to 228 million come 202%FAO0, 2004)These points underscore the need to holistically review

food security dimensions without ignoring the influence of economic factors on nutrihoices

(FAO, WFP, & IFAD, 2012)

2.1.3. Food securityand natural resources
The link between food security and natural resources also merits atterfionfood 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 insecu(iBaiser et al., 2011Additionally, extensive water
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resource use by agriculture and other sectors is a growing con@nging from critically low
levels in California due to intensive farming to the depletioy'df i dmdéalderftowersS in many
catchment areas in developing countries such as Kenya. For instance estimates from a decade
ago indicated that Africa used 85%its water in agriculturéDenton, 2002) Rising demand from
non-agricultural uses such as in expanding industries and urban éraaga & Qureshi, 2010)

puts additional pressure on water resources which in turn limits the quantities available for
agricultural use thereby constraining food security furthe(Kang, Khan, & Ma, 2009)
Compounding this further, thglobalrural-to-urban population ratio that stood at 70:30 {950

will changeto 30:70by 2050. Most of the growth is expected to occur in developing countries
(Misselhorn et al., 2012putting 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 peopho may be vulnerable from prexisting conditions such as
diseases. Similarly, the occurrence of drought can often escalate into conditions of famine due
to humandriven factors such as oweultivation which compromises the ability of soils to retain
moisture (Amekawa, 2011)it is therefore warranted wherHanya and Quresh{2010)raise the

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

realized in 2000.

2.1.4. Evaluating the progressnd taking stock
While progress towards reducing world hunger has been maday agencies at global through

local scales arstill stuggling to work out a strategy that will ensure that both the number of

Sm2dzyilAya FyR KAIKEFYRa NS 2FiSy NBFSNNSR (2 la ylddz
essential freshwater for irrigation and food product®rViviroli & 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%anjra & Qureshi, 2010Y hiee other considerations in addressing the
adaptation of food systems to emerging challengeserge from subsequent sectiond this
chapter. These includethat an increase in agricultural yields needs more than technical
solutions; that tradeoffs occur at multiple scales; and that proper governance is necessary in

food systemgEricksen 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 risentyalitical will is

weak and there is a lack of serious and consistent commitment by member governments to
combat hunger(FAO, WFP, & IFAD, 200ayne, 2006) The Maputo Declaration signed in 2003

by African governments to allocate 10% of national expenditure budgets to agricult2@dsy

(FAO, 2003)and achieve &% annual growth in agricultu®Viggins & Keats, 2018 still off-

track as many nations have yet to meet their obligations. This is of great concern for two main
reasons. FirstReillyandSchimmelpfenningl2000 estimate thatit takes between 15 to 30 years

to realizefull returns on agricultural investmentsTherefore, delaying the compliance with
investment commitments in preserthe day pushes back the dat® registergains 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 thvea

YdzZ GALX ASNI G2 &VYIdinfSKECEAdWRENKE Q F22R aSOdzNR G &

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 vayiabilit
exists within regions and as well as in the count(i&segory, Ingram, & Brklacich, 2005)nce
vulnerability can either be transient or chronic, any measure of food insecurity needs to remain
sensitive to risk redistributior{Adger, 2006; FAO, 2008alhis shift in risk and vulnerability
continually reshapes food insecurity majpiven by norfood factors. For example, over half of

all malnutrition is driven by diseases such as HIV/AIDS and a@aoivn & Funk, 2008)gnoring

these factors casts a veil on the real causes of vulnerability and makes addressing food insecurity
a challengeNow, it is evident that several factors are at phhen discussing food insecurity and
reasonswhy it persists. The understanding of these factenserge bestrom 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 ualivacd

household level dynamics at play that influence food security outcomes.

In its sixth publication of SOFFAO admitted that limitations exist in their methodology to

provide global estimates. Their numbers rely on national parameters such asrgdood

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

in the estimategFAO, 2004)Scholars such asuetal(2008)K I S ONR (A ljdzSR C! hQa
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aKSSGa RdzS (2 UKSy&sum@ionvhichkdayabi océaSighedbyichadiding
estimates. It therefore comes as no surprise that in subsatj@nual SOFI publicationBAO

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

Table 2.4: Number of undernourished people (in milliondpr base period1990-1992

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

Developed - -- - - -- - 19 19 17 15 20 20 20
Develping 816 819 817 824 824 823 823 826 827 833 980 994 991
Total - -- -- -- -- -- 842 845 843 848 1000 1015 1011

Source:UN FAO SOFteports ¢ respective report year as per column headiRgunded to nearest million

As shown in various SOFI annual répand summarized hera Table2.4 above, this change in

estimates is most evident for 1990992 datag the base period on which the WFS target was set.

2.2. Thelocal context andsmallholderg€perspective
Computatios of global and regional hunger are drawn froational data. These databscure
variations at local and households lev@la et al., 208)and asSchmidhuberlndTubiello(2007)
assert, national sel$ufficiency does not guarantee foseécurity to all residents of that country.
They expound tha& 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
countrysuch adndia may poduce sufficient food within its borders but a large proportion of the

population remains food insecur&chmidhuber & Tubiello, 2007)

Although the househadl 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, & Jargensen, 200AJod security remains in a stadé flux

at all levels. An insight into how thiglates tosmallholder® K 2 dzaw®wd2offeR & 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 natiproduction and global

trade to needs at households and individual levigdapp, 2014b; FAO, 2008a)hisshift is

credited on the work of Amartya Sen who placed emphasis on assets and entittements at these
levels(Watts, 1989) Showcasing the smiholder 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 withi(PinstrupAndersen & Watson I, 2011Jhe
aSO0GA2ya o0St26 oAttt FNIYS [aLlsSoda 2F avltfkKz2t
emphasize and demonstrate why it is necessary to focus @ fight if success in tackling food

insecurity in sukSaharan Africa and other developing regions is to record steady progress.

2.2.1. Smallholders irfocus: Why do they matter?
I NBXOSyld FaasSaayYSyid 2F GKS 42 NI RQéwned fthrough A f £ A 2
various forms of tenure) by individuals or families and that approximately 84% of these farms are
less than two hectares in SiZ€AO, IFAD, & WFP, 2005) Ly NB IA2ya &adzOK | & |
agricultural production contribution accounts for 84%, producing mostly staple f¢ba®©,
2008Db) As is the case in many developing countries, these small farms are located in rural areas
YR NBYFAY OSYGNXf Ay o0dZAfRAY3I f20Ff SO2y2YAS
terms, is generated from smadkcde farms(FAO, IFAD, & WFP, 201%)is evident that inclusive
strategies led ¥ smallholders can not only go a long way in promoting agricultural sgdtayse
& Muyanga, 2012put also play a pivotal role in elinating hunger across many economies

within subSaharan Africa.

{YIHff K2f RSN&A +Ffaz2 LXIFe + @AlGlf NRtS Ay RS@St 2
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countries such as China and Vietna(RAO, WFP, & IFAD, 2012y subSaharan Africa,
smallholders are more entrenched not only because they contributehtjgest to agricultural

production but alsobecause in turn, agriculture contributes most significantly to African
SO2y2YASa 6KSyYy O2YLI NBR (2 2GKSNJ aSOG2NB® 94ai
economies in comparison to other sectors ar#idult to compute and inconclusive, largely due

to lack of solid data. Irrecognition of this gapthe Comprehensive Africa Agriculture
5S@St 2LIYSyd tNRANIYYS 6/!115t0 &aAAy3IfSR 2dzi 2y
production of and accesstoquali @ RIF GF yR (1y26ft SRAST | yR LINROD
(NEPAD, 2013, p. 38)is however clear and interesting to note that at national levels, as the per

capita GDP increases, the importance of @gif (G dZNBS Q& O2y GNRAR o dziA 2y G2
(FAO, WFP, & IFAD,2002) { AYAf F NI 8% gKAES AG NBYFAya (NS
derived from farming, the importance of agriculture to livelihoods at households levels decreases

as people seek more opportunities from ntarm activities(Amekawa et al., 2010)herefore,

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

smallholder consintly balances onand offfarm activities to collectively build their livelihood.

2.2.2. Investments in livelihoods and knowledge: addressipgverty and hunger
Several interventions have been made to address hunger and poverty with varying successes. In
the 190s, 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 spendingcuttarg
(Harris & Orr, 2014)Studies have shown that wedtructured investments in agriculture are four

times more likely to reduce poverty in comparison to investments in other se¢kk®, 2008b)
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¢ provided inequality in incomes is not excess{fir’dO, WFP, & IFAD, 201Zje reduction of
poverty isstipulated in the first MDG and has been the foundation and driver for many rural
development programs established in sBhharan Africa. Adora(2010)states, the underlying
assumption guiding MDG1 was that a reduction in poverty would leadntdnarease 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 ot{&AO, 2002)Access to food in developing countries is
often constrained by both poverty and low agricultural productiimekawa et al., 2010)
Development projects which aim to realize the dual win must éasv 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 (k#3, 2003)o
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 collectivelyaludevelopment and investments in agriculture

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

addressing climate chang€AO, 2016)

It is paramount that poverty reduain be combined with increased access to public gdé@eO,

2006)Sy adz2NAy3 GKIFG G0KS AY(iSYRSR 2dz2i02YSa #dzit A @S
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 supportFor example, the World Fod®fogram (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

Ay Ot dzZRS (KS Wt dNOK2 R ST FNINI &4 NREANB alayR G KS W/ I &
are aimed at tackling both food insecurity and povértit the very least, these programs aim to

Y20S o0SYSTAOAINARSA FNRBY W¥22R | ARQ (G2 WT¥22R
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 cashbased economy. The respect for and adherence to existing dohgements 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 staethrd

ways of delivering and implementing projsc

(0p))

2 KSy yS¢ (1yz2¢6f SRIS SYSNHSa FyR AG o06S02YSa vy
activities, it should conflate rathethan be at conflict with existing norms and practiogsdt,

Hickey, & Curtis, 2012)Previously, the transfer of knowledge and teclugyt which was
dominantly oneway from researchers to the farmersand often via intermediaries such as
extension workergKilelu et al., 2011)proved ineffective as it overlooked insights from farmers
(Amekawa, 2011)Besides a lack @ collaborative knowledge sharing platform between the
researchers and farmers that would leahe 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 pgfigd, 2004)

6 See: Purchase for Progress (PH#)://www.wfp.org/purchaseprogress/ikenya Food for Assets (FFA) and Cash
for Assets (CFAtp://www.cgap.org/sites/default/files/eG2P_Kenya.pdf
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http://www.wfp.org/purchase-progress/kenya
http://www.cgap.org/sites/default/files/eG2P_Kenya.pdf

There is room to further explore how knowledge, education and experience can be leveraged to

SYyKFyOS avylffK2t RSNAEQ 02 3 \ikgioirgpyoved decisidiakyigd A y 3 S
2.2.3. Smallholders in a globalized world

The livelihoods of smallholders are often guided by how they identify with their I¢Cakes &

Scott, 2009) Increasingly howevethe 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 additienal risk

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

O2y GNAROGdzi SR Tm: (2 GKS O2 dzy ad\GetatideckKd® NdgiAstadet ( dzNJ

had dwindled to only 18%-A0, 2004)\With the spread of globalization, neoliberal policies were

adopted(Amekawa, 2011; Caplan, 200@many developing countries and have led to the edging

out of smallholders forcing them to consider ragricultual activities in order to support their

livelihoods(Amekawa, 2011)in the case of the Kenyan horticultural smallholders,rtisbare of

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

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

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

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

rather than ensuring food and livelihood security for its populatidirado et al., 2010National

policies may therefore lean more towds 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 smallhodds 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 mor
by the known prices of inputs rather than the anticipated and often unknown prices the produce
would fetch at the markefFAO, 2014)Further, external linkages to avenues wheneallholders

can market their produce are often thin and underdeveloped in developing courfileska et

al., 2012)

Estimates indicate that in developing countries, 30% of farmers can be classified as food insecure
(Brown & Funk, 20080 LY KSNXByGfex avlffK2f RAy3d Ay -G64KS RS
NJRA & | Q (FAGH aopaByfivéndhe uncertainties of weather, inputs and markets that plaigue

In spite of this, there is need to acknowledge that smallholders are heterogengouam &

Twomlow, 2014)n their capacity and attitudegFAO, 2014)values and interesté&Eriksen et al.,
2011)towards farmingas 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 mgalso lay ground for resistance to changes in their practices. For instance,
a2Yy$S addRASa I ONR&aa ! FTNAOI NBO2NRSR avlfftK2t
improved seed varieties varying from 0% to 8(Barke & Lobell, 2010b)While the wide range

of uptake may be as a result of many factorsfsinf K2t RSNBRQ LINBSFSNByOSa |

the success or failure of many projects.

Divergent tradeoffs, priorities and preferences of farmers are however not unique to developing
countries. In a study conducted in southeastern Arizona where thexre a water shortage, a

couple that owned a ranch chose to reduce their household water consumption so that their
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cattle could have sufficient watgiColes & Scott, 2009)n developing countries, a sitholder

may not have the option of reducing their own consumption thus resorting to disposing off the
OFrGiGftS AdSd® RAAGUNBAASR tAldARFGAZ2Yd LY SAGKSNI
preferences and priorities lead to differemthoices 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 chage 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 longefets
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 systemg¢Denton, 2002)Although social scientists wught on to the topic several decades
after their natural sciences counterpar{§erry, 2009)the urgent need to protect societies and
economies from the impactsfalimate change were well articulated in the widely circulated
Stern ReviewCeccato, Giannini, & Giupponi, 201$pme scholars deem the focus dimate
change impacts on socEronomic environments as more important than changes in the
biophysical environmen{Granderson, 2014; Schmidhuber & Tubiello, 200h)s emphasis may
however be rankedower by for example poor people who face more pressing streqS@gy,

2009) Thus, the study of vulnerability of societies to the impacts of climate changedened

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 (joedi,
Brockhaus, & Locatelli, 2013s a result, the framingf WH RJIG F GA 2y (G2 Ot AYFGS O
critiqgued since it seemingly distances how riskis generated and diverts attention from the causes

of vulnerability(Ribot, 2011)

2.3.1. Linking concepts in climate change
C2NXIffex GKS GSNY WHRFLIIFIGA2YQ 61+ & dz&aSR o6& |
variability but its usage in the 1990s evolved to encompass hawalms respond to climate
changeg(Engle, 2011; Janssen & Ostrom, 2008hile advocating for thorough causal analysis on
climate change and its effects on humaRsbot(2011)submits that vulnerability and adaptation
NS fAY1SR o0& WNRA]Q ¢ KSNXDS poids & it. Nevbkiriefedk] somedzi S &
adaptation actions can also increase risk and give rise to unintended consequences e.g. when
humans adapt but at the cost of biodiversity lofsriksen et al., 20119r environmental

degradation(Gregory, Ingram, & Brklacich, 2005)

X

Inreferencetosoci® O2f 23 A OF f &8 &BNYHA { RS Qi SNY 2@ddty OF

NEFSNNAY3I G2 (GKS aeadsSyQa &4dzaOSLIIAOAfAGE BKA
disturbance and changes with the capacity to seljanize(Adger, 2006)Originally, the term
vulnerability was coined from studies on poverty and occurrence of natural hagiadssen &

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 chgBgeessa et al., 2009)
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According toEngle(2011) and Folke (2006) an additional link between vulnerability and
NSEaAftASYyOS A& OoNR]TSNBR o0& WHRFLIIFIOATAGEQ 2NJ U
ability of a system to prepare in advance or to respond to effects caused by chamfjsgesses.

Primarily, adaptive capacity can be influenc@darshall, 2010)and is often determined by

dominant development indicators such as literacy levels, income, and even quality of institutions
(Fankhauser & Schmidiraub, 2011) Consequently, adaptive capacity is often measured at
national levels often obscuring thasparities that occur at local levelglesias, Quiroga, & Diz,

2011) A different view(Pelling et al., 200&uggests 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 decisi@king 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 anpa the sector{Burke & Lobell,
2010a) Since agriculture in many pai$ subSaharan Africa still relies on rainfall seasons, the
aYlFIffK2f RSNBRQ | OGA@GAGASAE NS a ¢Sttt RSGSNN¥A
susceptible to climate variations and change. Overall, agricultural production, withoutl&ueh
or institutional adaptation, is expected to decline ;y29% by 2050 in developing world regions
as a result of climate changdlisselhorn et al., 2012) where the range is occasioned by the
different climate change scenarios. However,Mslua (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 linke(Burke & Lobell, 2010b)Therefore, switching to new crops may
occasion a shift in cultural consumption preferen¢Bsown & Funk 2008) If they are able to
trade these new food crops for their preferred choices, their level of integration withlocal

markets remains key.

In subSaharan Africa, market access is said to be the least structured among developing regions
which hassignificant implications for smallholder farmgisAO, 2008b)Besides, climate change
YFe | FFSOG GKS 2GKSNJ NB3IA2ya | yR RSLISYRAYy3d 2y
to regianal and international ones, spikes in prices for their preferred food cannot be ruled out
(Burke & Lobell, 2010ailthough the instability in food prices may be shtantm, these shocks

have the ability to render smallholder farmers more vulnerable to argn poverty trapgFAO,

2011) This is a possible scenario since itis difficult in the absence of safety nets such as insurance
for smallholders taveather volatility in food price@Misselhorn et al., 2012)t poses a challenge
especially in the rural areasin developing countries where the poor often spend betwegd?60

of their total incomeon food (PinstrupAndersen & Watson Il, 2011 he case is different in
developed countries where farmers rarely go hungry since besides havingtwetured safety

nets, only a small fractiopas low as 10% of income goes into food purchaséurke & Lobell,

2010b; PinstrupAndersen & Watson I, 2011)

2.3.3. Smallholders andgberceptions ofrisk and vulnerability
It is established thatl@anges in agricultural production from year to year or season to season are
more as a result of climate variabiliikang, Khan, & Ma, 2008ather than climaée change.

However, based on their experiences, farmers tend to remember what is important to them
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(Nelson & Stathers, 2009hus increasing the likelihood that farmersin a single region may recall
different climateLJ: G G SNy a® Cd2NIKSNE Ad Aa y2i dzyO2yYY2y
smallholders causing them to process information selectively in order to strengthen and validate

their beliefs(PahtWostl, 2007) Therefore, perceptions on changing climates and the associated

risks are more likelytoshape ¥ NY SNXQA& 0 SKIF @A 2dzNJ (0 KI(Bryahed (G dzl £
al.,2013%p [ A1S6A&aST Al ¢ 2dZd Rople fdgedisks difRereitly based énS NIJ S

their perception2 ¥ 0 SAy 3 I of S (PaPWodty2p0dzpy5685 N &1 & ¢

As revealedh a study bylataand Nunn(2012) the gap between perceed and actual risk can

be a hindrance to adopting susteible adaptation practices. For instancestady by Patt and

Schroéter (2008) among farmers infMozambique living close to a floodplasoncluded thata
NSaSaGiut SYSyd LINR2SOG RSaA3a1ySR o0& GKS I20SNYYS
different. AsPatt and Schrotef2008)a dz33Sa iz GKS LIS2L)X SQa RS&AANKA
program design and perhaps thgerception was that the risk of leaving was higher than that of
remaining n the floodplain. Br climate change adaptation strategies to succeed and remain
sustainable, divergent views and power differences must be accommod&edimaTaylor,

Olwig, & Chhetri, 2012)n this example, it is also possible that the people were being defiant to
authority and resisting change that was externally negd of them by an agency thatiglded

more power.

2.3.4. Climate change and behaviour modification
In subSaharan 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 areexperiencing povertg, and will as a result seek ways to avoid (krmeulen et al.,
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2012) As a risk reducing strategy, many smallholders diversify their livelihoods by engaging i
Incomegenerating activities; a riskaversion behavior that is reinforced when uncertainties

caused by climate change ari@dolua, 2011; Morton, 2007)

Ove time, farmers have made changes to their farming practices to suit changing weather
patterns. The science linkindpese modificationsasresponses to actual climate change is still

weak (Burke & Lobell, 2010b)According taColes & Scotf2009) it is clear however that while

shorter term changes in the climate may affect production, in the long run, the effects are on the
aYFffK2f RSNRA f AQSt AK22Rd wSalLRyaSal & 2¥Y0XKIKSA iXK
gKATS (K2aS 2y (GKS {Ogbaf & hU, Z20EBNHY pulpdited ByTdRHakeld | G A 2 y
(2013)that those who employoping 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 autononi8uost & Wandel,

2006)

Climate change undermines the ability to modify future behaviour as a response to anticipated
changes based on lessons gadrfrom past experience&Engle, 2011)In addition Moser and
Ekstrom(2010)mention other barriers to climate chage 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 andeémporal scaleéEriksen eal., 2011 )out should also be built into existirsgctor
strategieqFankhauser & Schmidiraub, 2011pnd capitalize on synergies. Since climate change

effects become clearly evident after a longer time period (often retrospectively), such knowledge
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may encourage behaviour that focuses only on shetéem goals and needs especially among
rural dwellers(Lata & Nunn, 2012)Additionally, according tMitchell and Tanner(2008) more
effort is needed to look into the intergenerational transfer of poverty and vulnerability to climate
change. By using a muktcalar approach to addressing climate change, thadgl| of assuming
that targeting one scale causes automatic and positive cstl effects into the next one
(Gregory, Ingram, & Brklacich, 20@5¥likely to be avoided. Indee®elling et al.(2008)caution

that spillover effects of adaptation on one scale, both spatial and temporal, canraonshe

adaptive capacity of other scales.

2.4. Smallholders and institutions
The relationship between smallholders and organizations has been explored widely
hNBFYAT I GA 2y Sstruttiidbentiés BfAgsodpRageincy, arid association, operating at
different levels with varying degrees bfdzii 2 y 2 Y& I Yy R & (Ameléwaz 2011)pdzi K 2 N
135). However, their engagement with informal institutions and social networks among them is
highly underdeveloped irscholarly literature. Insttutions’, both formal and informalcan
improve food security outcomes by creating an enabling environnfentsmallholders. fis
enabling environment must be structured around four dimensions: (i) pgtigrammes and
legal frameworks, (i) mobilizig human and financial resourcegjii) partnershps and
coordination mechanismsand (iv) evidencénased decision makin@g-AO, IFAD, & WFP, 2014)

This sectiorstarts withan exploration on what is known in this topic and the potential for existing

A G dzi A

7 The rest of the thesis will 8y G A F& 2NHBFyYyAT FGA2ya +F& WF2NNEE Ayad
5820ALGA2Y

ySis2NlaQ sAtf RSLAOG €20t FNNIy3ISYSyidas 27 |
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social institutions to better support smallholders in meeting their food security needs as they

accomplish other livelihoothrgets.

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 atuie feha
common cultural identity, these social linkages also offer central organizing prin¢illea et
al., 2012; Never, 201®) Ly NI OA LIN@ sl ifistittidnsicfive ghslpE to, awhilst being

reproduced byrepeattR NP dzy Ra 2 F O dziPélRny et AR 208 KIEIP A 2 dzNE

Social networks play an important role in increasing smalliélBeQ R@aRihgicapéacify and
should therefore be targeted when strengthening policies that address climate cl{#&ogsta
Michlik & Espaldon, 2008; Burke & Lobell, 2010b; Si¢ideke, & Walther, 2011)n the adoption

of agricultural technologyDeressa et al2009)state that social networks can act as conduits for
finances and information, and offer cooperation to address common challenges. Social groups
among farmers offer solidaritflaube, Schraven, & Awo, 201&)d are an effective medium
through which innovative agricultural techniques can be conveffgdt, Hickey, & Curtis, 2012)

as well as sharing risk @roffering reciprocity especially during periods of cri{Eisksen et al.,

2011; Osbahr et al., 2008; Treerup, 2Q12)

2.4.2. Social networks and climate change
Although climate change can also weaken social netw@fkserup, 2012pr expose existing
institutional weaknessegMitchell & Tanner, 2008)literature has increasingly asserted that
social institutions play a centrable in contributing towards climate change adaptati(ingle,
2011; Granderson, 2014 owever, institutionscan also inhibit successful adaptation responses
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(Amaru & Chhetri, 2013; Engle & Lemos, 20di6te they are also deemed to be inherently
conservative(Gupta et al., 2010)As suggested bgupta et al.(2010) it is necessary for
institutions to constantly take advantage of and incorporate new information related to current

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

While climate change effects are cressctoral(Lata & Nunn, 2012smallholders in developing
countries also face geder challenges from climate change since institutional capacity in those
regions is deficienfAdger, 2006)The lack of knowledge integration across differestitutions
(Eidt, Hickey, & Curtis, 2012anging from interactions at global to local levels, can hamper the
progress of smallholders. Likewise, indigenous knowledge is impof@ggory, Ingram, &
Brklacich, 2005and the inclusion of this local knowledge based on experidieiksen et al.,
2011) can impart new skill§Osbahr et al., 2008and sustain institutional measures geared

towards climate change agbtation.

2.4.3. Social networks and governance
Weak social networks give rise to lower cohes{@uechler, 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 decisiomaking processegAdger, 2006) 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 démirmaking.

8 Marginalization among farmers is not unique to sBhharan AfricaColesand 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 disconnect@dimaru & Chhetri, 2013)Agenc§ needs to exist

allowing for full participation and interaction with differing powersorms and knowledge

(Brown, 2011) Framing this in a stronger contel®obinsonand Berkeg(2011)state that where

new challenges emerge requiring adaptation, it is unlikely that any one party will have all the
necessary information. This theréidS OF t f & F2NJ I WRSt A0SNI GA2YQ
f SEFNYyAYy3I0o NI GKSNI 0KFY YSNB Wpibdictioh 6f krialddige2 y QX |
which can begin by seeking consensus on defining and understanding what the challenge is

(Robinson & Berkes, 2011)

The topdown models of passing information from governme@gencies to communities have

often proved ineffective and the woulde beneficiaries unresponsieata & Nunn, 2012)As an

option, aninclusive platform can be modelledrfi@cases where government extension services

I NE NBXLX F OSR o6& Y2NB Yf20Fffte NBaLRyaArAgdS AyTF?2
priorities (Challinor et al., 2007, p. 3915ForMunangand Nkem(2011) such a platform should

be aradical depaure fromtopR2 gy I LILINR I OKSa G2 | Y2 WR8IngPRSY20
etal.,(2008)01 f £ F2NJ WNEB Tt SEAQPS I20SNYyI yOSW 6KSNB | ¢
collective decisions.

Informal networks have also been known to influence théiS§ Y6 SNBE Q NXBf I GA2YyaAKAL

organizations such as insurance providérsserup, 2012)Members of informal networks have

9 For an indepth report on human agency and environmental systems, @iermann et al., 2009)
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a sense of trust within their social groups. It is therefore apparent that building trust and

legitimacy las the potential to improve adaptation to climate chan@gintjens 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)seurity. 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 developioguntries,food access and availabylifor 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 otilization merits greater attention.

This background review reveals that existing scholgrdargely does not emphasize that
avyltt K2t RSNAQ | LILINRFOK (2 F22R aSOdNAGée Ara 41
more concerned about meeting their livelihood needs from what they produce rather than

having the appropriate and recommeed 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 o$tability is still elusive at global and regional levels. For the household and

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

subsequent chapters.

Smallholders in developing regions such asSabaran Africa require an enabling environment
to realize and maximize on their full potentidf this is provided, the households and region

would make progressive strides towards sustainable food security and imgheuequality of
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life. Such an environment should provide for improved decisaking by smallholders with

special consideratioof their food production as a means for sustaining their livelihoods.

Where climate change concerns emerge, a discussion on risksnaadainty is warranted. For
many smallholdershowever, encounters with uncertainties and risks occur daily and they are
constantly negotiating and adjusting their activities to mitigate or cope with them. Exangple
these include: whethethe seeds they plann a particular seasowill do well; if the pesticides

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

to getproper 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 wgonments is a prerequisite in the fight against
hunger(FAO, IFAD, & WFP, 201while this calls for improvementa higherlevel 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 underpinninganddevelopment of theresearch

framework

t 2 AGAOLIE YR AyadAaddziazyl f Ay Tt dzSFprénSedial,Y | & )
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 chapterfeglison 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 provid@the third section providethe context of the

research setting, participants and éthl considerationsThe last sectioexplainshow the data

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

to come.

3.1. Insightsfrom political ecology
ThetermWLR f AGAOIf SO2f238Q gt+a O2AYSR Ay (GKS wmpr
such as soil degradation had become highly politicigddumann, 2005)The term gained
momentum when call$or changes of unsustainable ways of life were linked to concerns on
LJ2 a i S N ( & (@tkinsah, S199fL)Bofititay egology is thus influenceglthe broader field 6
political economy especiallyelated to agricultureand environmental degradatioiiForan et al.,
2019® { GdzRA Sa 27F foid onihd @lationshp GeweenYikdividual and group
preferences, with scale and level issues at its €¢@ibson, Ostrom, & Ahn, 2000, p. 23B)
order to implement changes at different levels (e.g. reduction in soil degradation), there is a need
to acknowledgespatial heterogeneity, variability and ndimear 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)n 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 householdgrosess
rather than aproduct (Brown, 2011) This caH for a better understanding of underlying factors
including householdevel risks (such as switching to new farming technologies @mahging

farming environments)social identities and perceptions.

3.1.1. Social identities influence perceptions of risk andnerability
G{20A1f ARSyGAGE NBTFTSNR (G2 |y AYRAGARIZ f Q& |
both an aspect of self and social perception as well as an influence on risk perception,
perception of information and perception of sef ¥ T A Biar®,8E&akin, & Lop&zarr,

2011, p. 67)

Risk must therefore be assessed beyond physical thraatsconsiderhow people understand
themselves and the world around them. This implies that perceptions of riskmacgssitating

a case by case basis assessm@vyer & Minnegal, 2006)Additionally, riskscan kad to

potertial benefits as well as causdetrimental outcomes.Lessonsfrom an agroforestry

promotion projectindicatedthat poor farmersaremore concerned with providing food for their

families and knowingly forgo taking risks of venturing inew farmingtechnologies that nght

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

W2 LILIR2 N dzyAGe aASSTUSNBRQ 6K2 YI & @Sijersnalc 2084y 3 KA 3
the absence of optionsuch as insurancthat 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, 2011Riskaversion is also observedhen people have a low
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capacity to cope with significant changes saslpikes in input price~AO, IFAD, & WFP, 2013)
However, #itudes are transient therefore views towards risk do chand@lwang, Siegel, &

Jargensen, 2001)

Environmental issues and risk are both socially constructed and culturally influéhoéss,

1998) Similarly, cultural experiences in combination with historical experiences shape responses
to perceived or experienced rigkorsyth, 2003)#¢/ 2 Ay A G A @S 0 A | dudls dd 6oD dzNA
alter their behaviour when they encounter chandBurke & Lobell, 2010b)For instance,
smallholders may not be aware that changesheir environmentare due to phenomena such

as climate change. They may therefore continue with their old practices as a response to (or
irrespective of) the chnges. This underscores the importance of unmasking the social
dimensions of climate change with the equal weight that scientific analysis ef@rgsderson,
2014 'yl f232dzat ey LIS2LX S KIF @S 06SSy (yz2éy (2
seek and processnformation that is in line with their belief¢PahtWostl, 2007) further

solidifying their perceptions.

Political ecologyscholarshipis cognizantof the unequal distribution ofcosts and benefits
betweenweakerandstronger (or wealthier and more powerful) actarsvith the former bearing
more burdens and the latter reaping greater benef(Bryant & Bailey, 1997ften fueled by
selfinterest, stronger actors deliberately control the distribution of power leading to increased
vulnerability among weaker acto(ddger, 2006)Meaningful progress in addressing these power

inequalities can only be achieved tigst acknowledging that thegxist.
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3.1.2. Decisioamaking under conditions of uncertainty
A broader framing of politida S O2f 23& AGNBLIX I OS&a | aadzyLlixzya 2
LISNY I ySyOS 6A0GK AyadlroAtAdez RAA&SI @4&umand, NR dzY =
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 stage 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 maderusdch conditions.
A person who is uncertain expresses a lack of confidence on the level of knowledge they possess
about a particular issugsigel, Klauer, & PalVostl, 2010) Risk is applicable when actors are able
G2 FaasSaa (GKS tA1StAK22R 2F OSNIIFAY S@Syida 20
y2 adzOK | &4aSaaDWyef & Mihnégal L2B0B,5A2p f S @ ¢
Assumptims exist on howesponses to uncertainty vary. For instance, attemptsatimlress
uncertainty in their livelihoods may see farmers at local levels use coping mechanisms that are
viewed ageactionary.On the catrary, higherlevel institutions appear to practicanticipatory
approaches(Osbahret al., 2008)and plana 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 decistomaking rely on four main factors. First is thwgger or
motivation for making the decision. Second is #epected outcome(sjom the decision that is

to be made. The third fdor is theavailable informatiorand its related attributes of accessibility
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and accuracy. Lastly, the decisimaker must consider thé&rade-offs which are often dynamic
and change with time. These factors will emerge in later chapters as the analiisl bff f K2 f RS NZ

responses is presented.

3.1.3. Examining complexities and interactions across scale
Events that occur in one place may have far reaching effects in an@benlogistshave made
calls that emphasize the contextuaiderstanding of plackased evats, e.g. soil erosiohefore
consideringnon-place based factor@Neumann, 2005)Thus,while external factors elsewhere
can affect local conditions, a deeper assessment of the current situatithe locée of interest
remainsa prerequisite Political ecologyacilitates the understanding of local activities driven by

non-place based force@Bryant, 2001)

Issues related to food security and climate change span multiple temporal and spatial scales. For
example, climte change is driven by global factors and yet its effects are highly locdiized.
similar vein, the food security of smallholder farmers is affected by (and also affects) external
factors. However, their local conditions must be fully understood priaireoving linkages and
examining interactions with external factors that can act as either drivers or inhibitors of food

security.

3.2. ResearcHramework
GC22R 2FFSNE | dzaSFdAd AyaAirakKid Ayd2 (GKS g2NIR

toaccumulag y 2F OF LA GEE X F yR ((Rriednand, 3998 K883 R | YR O:

Food security is central in both anchoring livelihoods of producers as well as supporting
economies reliant on agricultural productivity. This section links the intellectual rootasdisd

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 considettezl 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 decisiemaking proceses 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 considerationgthey 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-8akaban
Africa and feattes more prominently among smallholder farme@mallholders must surmount
numerous challenges to ensutigeir own food security as well as provide surplutes they can

sell to meet their livelihood needs. Many of the obstacles faced by smallholderdrigen by
external forceshat increase risks of food insecuritue 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 hagagaged 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 smallhold@rsthis basisthe overarching research question

is formulatedas follows

Are the existing institutional support arrangements sufficient to strengthen food security
FY2y3a aldd YSyelQa avlitfK2f RSNA Ay @OASg 2F Of
The following research stduestions have been formulated in order to address the question

above:

1. What are the existindood securitconcernd Y2y 3 aiG® YSyel Q® avlffK

2.2KFG FTNB GKS SEA&aldGAYy3dT OtAYF(GS GFINRIOoAtAGE
smallholder farmers?

3. How do institutional arrangements in the region support the farmers totdrolf®od

security?

The above sulguestions 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 eacthefsubquestions, was intended to create

building blocks that would produce a response to the overarching question.
Research approachnd rationale

This research is firmly anchored in the broader fields of food security and clidyagmics
(variability and change)it probesthe perceptions and experiencesfoiod security concerns at

the householdlevel The research is guided by the food security dimensionavaflability,
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access, utilizatiorand stability. A household untf in this research is defed as thegroup of

individuals either living within the same homestead or outside of it, but whose primary food and
20KSNJ f A@St AK22R ySSRa I Mdbm r¥sBuicesBald ¥ agriguBure dzy A (1 Q.
are positively correlated to high leved social capita{Traerup, 2012)Therefore, this research

seeks to understand how various forms of social capital through institutional arrangements

puls
QX

AVTFE dSyOS | K2dzaS$K2t RQarhe digcdSdnsh ok 2l2nBtgrehmyc® willf 2 2

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 reseatrdbutors

and how they wee 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 Whileengaging with the various researctntributors, maintainngthe dual role of
both a researcher and a learnems necessaryAs a researchersharel my research knowledge
and experience in order to enrich treontributors) dzy RSNRGF YyRAY 3 2F ONRI R

research topic. As a learndahe role mandated listening openly and objectivelyctntributors

02 KAfS GKSNBS Aa y20 | dzyA@SNEIFf R S$ahafah ifkica ghat BofiseholdsWK 2 dza S K
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, thre is often an identifiable node that links the members. In this research, the focus is on the farm as

GKS ARSY(GATAFIOES y2RS® C2NJ o0 NRI RSHIk @998) Guravatkiasga 2y (GKS W
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contributions and asking questions for purposes of clarification rather than challenging

viewpoints.

Transparency Interactions withcontributorswere transparent. From the onsettexdained the

purpose and expectations of the resear@fwell aghe potential gainsve allstood to realize

from participating inthe studp LYy y2 AyaidlyoOoS 4gSNBE WiNKRO{ | dzS.
given to thecontributors for benefit of the researia.

Confidentiality: The research guaranteed that the responses provided bytmributors would

not be shared in a manner that would identify them. Whereas in cases of focus group discussions
some of thecontributors knew each other given that they werdrawn from neighboring regions,

the research did not require their responses to sdHntify for purposes of distinguishing

individuals.

Sensitivity. The research remained sensitive to the needs and commitment otdmtributors
For instance, care wasken to avoid extensive discussion sessions or lengthy interviews. Further,
the research was conducteduringa season when the farmers were less busy on the farms thus
incurring minimal interruptions to their daily workload. Additionally, durif@gcus goup
discussionsHGD} response mediation was important &nsure that each of theontributors

had an equal opportunity to offer their inputs.

Compliance Prior to the recruitment of researctontributorsin 2013, the research adhered to

the required conhJt A I yOS 3JIdzZA RSt AySa aSi o& /INIShz2y ! yaA
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 thehrpseanit

have been successfully submitted over the last two years. As such, the research has maintained
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the required levels otompliance that complement thguidng research principledescribed
above. Examples of compliance include, the signing of ebrfsems with researcleontributors
(see AppendicesB.3 and B43X GKS | RKSNEyOS (2 O2yFTARSY(ALl

information and storage of digital records in passwseture devices.

3.3.2. Embu, Mt. Kenya region: description and justification for sability
A brief history on settlement and the rural development in the study region can be traced to the
colonial periodt! 5 dzZNA Y3 . NA Gl AyQa O2f 2yAlf NHAS Ay VYS)
agricultural lands, White Highlands, wesarmarkedor Eurogan settlement(Soja, 1968yvhile
Africans were confined to overpopulated reserv@gutu, 1993)There was resistance from the
indigenous population giving rise to the Mau Mau Emergency. At the height of the Emengency i
1954,the Swynnerton Plan was launcheda ! LJX 'y (2 AyiSyaiafe (GKS F
I ANRK OdzAf G dzZNBE Ay YSyeléd ¢KAa ol a4 K2SOSNI F20dza
(Soja, 1968)mainly the highlands, and further secluded the arid region whose potential for
agriculture wasleemed low.
YSyelQa KAalu2NR 2F fFyR NXasSaGatSyYSyd Aa yz2ia dz
O2ft 2y Al f LISNA2R Tl @2d2NSR 9dzZNRP LISy aSidft SNBE Ay
Y20 GSTFFTSOUGAQDSE e 260 DeBlifsiSORaévN Laris Grdinkricisaf 1902 BliR  dzy’ R
1964; Ogutu, 1993; Soja, 196&)nder this ordinance, European settlers could secure grants to
own 640 acres of land. The Swynnerton plan was used as an economic &ndlgobl to control

the land that belonged to Africans. ltbjectives were two prongto replace the African land

11 In this section, a few highlights of pestlonial 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 researchlhteston
(1987)and Alila(1977)for a more substantive history on @rand postcolonial agricultural policy in Kenya.
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rights d¢ructure with an AngleSaxon ando consolidate scattered parcels of land into larger ones
for better husbandy (Githinji & Cullenberg, 2003Yhere 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 densthiese was increased erosion

and declining food iglds(Ogutu, 1993; Slater, 1973)hese dynamics led to the outmigration
resettlement inother regionssuch as Embu that lagutside the White Highlands anthe

established African reserves.

After Kenya gained stindependence in 1963, the government put in place several policies to
AO0AYdzZ 4GS | IANRKROdZ GdzNF f INRSGOGK |yR AYyONKIFasS a
carrying out land reforms, providing agricultural extension services and availing funding fo
research (Freidberg & Goldstein, 201®) . SG6SSYy wmdpcn YR M®PTHI Y
instituted land reforms that distributed over 400,000 hectares to smallholder farmers from large

farms that had previougl been owned by white settlers. This led to a growth in market
agricultural output by 6.4%&Githinji & Cullenberg, 2003After independence, Kenya was divided

into eightprovinces. Embu was established as the administeatapital for Eastern Province and

was a hub for processing agricultural commodities such as tobacco and dMimon &

Ofcansky, 2000)

Presently, Kenya is divided into 4¢ounties, whichwere enacted in the new constitution
promulgated in 2010. Prewsly, the 8 provinces, which were the largest administrative units
comprised ofdistricts that were further suglivided into divisions. After the new constitution,
districts were merged to create the newounties, whicheffectively saw some provinces died

into several countiesAdditionally, the divisions were reorganized to form fdunties, which
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then form the counties. For example, Embu County haslscounties and 11 divisionshe
county system of governance and administrative boundaries onlyedata effect after the 2013
general elections. The fieldork 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. administraivand socieeconomic, regions can be defined by
climatic attributes into agreecological zones (AEZs). Accordingdetzall, Schmidt, Hornetz, &
Shisanya(2006) agreecological zones (AEZs) are established based on a combination of
GSYLISNY GdzZNES> LINSOALAGEF GA2Yy S SOFLRNIGAZ2Y | YR
Kenya is divided into seven main AEZs based on the annual mean temperd@ageld et al.,

2006)as shownn Table3.1 below.

Table3.1: The main agreecological zones (AEZs) in Kenya

TA UH LH UM LM L/IL CL
Tropical Upper Lower Upper Lower Lowland/  Coastal
Alpine  Highland Highland Midland Midland Inner Lowland
Lowland
Annual Mean 5 15 10¢15 15¢18 18-21 21¢24 >24 >24

Temp (C)
Source:Jaetzold et al. (2006)

Further, as showrin Table3.2, there are seven belts based on moisture index and annual rainfall

that span the main zones.

Table 3.2: The severmmoisture belts that span the main zones

Zone 1 2 3 4 5 6 7
. . Semi Transitio S . .
Attribute Humid Subhumid humid nal SemiArid 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 rainlmm) 11002700 10001600 800-1400 6001100 450900 300-550 150-350

SourceJaetzold et al. (2006)
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The research was conducted in EmBounty, whichlies on the South Eastern side of Mount
Kenya.t KS  Os2Ndwsh Me<lern apex starts at the tip of Mt. Kenya spreading outwards and
downwards to the lower regions. The study area from which the reseeoalributors were
drawn was in the Upper Midland zone and included belts 1 through 4 (humiehsuid, semi

humid and transitional).

Key:

TAC Tropical Alpine
UH¢ Upper Highland
LH¢ Lower Highland
UM ¢ Upper Midland
LM¢ Lower Midland
IL¢ Inner Lowland

Figure3.1: AEZs in Embu County with ellipse showing catchment region of smallholders in the study.
Numbers indicate respective moisture béiset Map of Kenya with Embu Courttighlighted.

Created with ArcGIS using Kenya administrative base map Higoi/www.diva-gis.org/ and AEZ base map on
temperature and crop suitability by the International Livestock Research Institute (ILREVEES s
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This research region is demarcated by the ellipsBigure3.1, which bears the map of Embu
County with the different AEZs indicated. Within the catchment area defined by the ellipse,
LI NJi A OA LJayyaii attitddesF thalidughly ranged from between 125070 meters above

sea levelThe 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 oalairifie

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 engagéeath livestock and crop farming.

3.3.3. Engaging researchkontributors
The research engaged fifty researotntributors 80% of whom weresmallholder farmers (20
men and 20 women) drawn from the region described abdveided by the research question,
the smalholders were selected on the basis of their exposure to working with both formal and
informal institutions. The smallholders were drawn figeveral villagesvithin the catchment
area shown ifrigure3.1 above, wheth 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,
governmetn services, schools and sources of agricultural inputs and information. Some of the
F YSYAGASE GAGEE F2NJ FFENYSNEBEQ | ANAKAOdzZ (dzNI £ LINI
county and district headquarters for administration and agricultueavges, a depot for the
blFridA2ylFf /SNBFfa yR t NRPRdzOS . 2FNR 6b/t. 0 (K
well as a centralized public transport terminus. Hence, all farmers lived and farmed within

relatively close commuting distance to Emtown, which serves as the county headquarters.
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The farmers were distributed acrosscage groups as shown kigure3.2. Fifty eight percent of
the farmers who participated in the research were above 51 yeaagefwhich is representative
2F Ly F3ASAYy3I Tt AdosMda Qbservatioddzmorily Xa2nying communities in

developing countriegFAO, CTA, & IFAD 120

>71yrs
10% 20-30 yrs
5%
31-40 yrs
7%
61-70 yr
23%
41-50 yrs

20%

51-60 yrs
25%

Figure3.2: Perentage distribution of participating farmers across six age groups

Farmerdistribution in the study by gender and age group is showrigure3.3.

10 m Male =~ Female
8
N
g 6 N N
3 , N N
© 4 § ~ % \::s
N N N . N
N N N N N
BN l% NI N
N YR K KR
20-30 31-40 41-50 51-60 61-70 >71

Figure3.3: Distribution of participating farmerby gender and age group
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Among the 40 farmers, the largestfarm size was 2.4 hectares (ha), while the smallestarea farmed
was 0.05 ha. The averafgrm size was 0.64 ha while the median size was 0.51 ha. 80% of the
farmsin subkSaharan Africa (SSA) are said to be less than 2 he¢kdaiess & Orr, 2014)n Kenya,

a majority of smallholders farm between 0.2 tdh8ctares of land (Kerer, 2013)therefore the

smallholders participating in this research warepresentative of this smafarms dynamg.

The rest of the researchontributors were identified as nofarmer informants who had
experienced working with farmersin the catchment area and offered different perspectives. They
included representatives from agricultural research institutions, igtridt agricultural office,

financiers and amagrodealer

Table 3.3: Timeline of research project activities and key features
Timeline Research activity Notes & key features

1 Reviewed research proposal to refine questions for use in focus

Prefieldwork group discussions and interviews
May ¢ Aug

2013 preparations, 1 Obtained necessary ethics clearance from CUREB
Ottawa & Embu 1 Obtained research clearance Government of Kenya
9 Familiarized with study area andganized logistics
Focus Group 1 4 FGDs held between tJ.‘hnd.23d September
Sep 2013 Discussions (FGDs), 1 Total of.24 farmer-s from 8 V|IIages.
9 All sessions held in a neutral location. Average 2 hours
Embu ' Audio recording and use of flip charts for note tai
1 Compiled and catalogued field notes
1 Transcribed audio recordings from FGDs
Preliminary data 1 Used NVivo software to organize transcripts, identify themes anc
Oct 2013 ¢ analysis, code
June 2014 1 Prepared and submitted field summary repoct ¢committee for
Embu & Ottawa comments
1 Findings incorporated into questions for next round of FGDs and
interviews

1 1 FGD held onstAugust with 7 farmericontributors selected from
FGDs held in 2013
Review FGD, 1 Purpose was twdold:
Embu a) Togroundtruth interpretations of previous findings
b) To dscuss any changes since 2013
1 Session informed areas of focus fordepth interviews

Aug 2014

12 Carleton University Research Ethics Board
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Timeline Research activity Notes & key features

1 16 interviews held ofarm between 1% and 2Bt'August
Farmer indepth 1 Sessions were audio recorded amotes handwritten. Average 30
Aug 2014  interviews. minutes each
Embu 1 Farmers drawn from several villages, namely, Rianjeru, Ngoman

Kangaru, Githimu, Kivutiri, Kamwinja, Kiriari and Kariari

1 Several informants wding closely with farmers in the region were
Non-farmer informant interviewed
interviews, Included agrodealer, researchers, agriculture officer
Embu & Ottawa One session was via Skype, the regpénson
Note-taking and audio recording done in sessions

Sep 2013¢
Aug 2014

Trarscribed audio files from the interviews

Identified new themes and built on previous ones

Used NVivo software to organize themes and identify key finding
e.g. using search and query functions

Sep 2014¢ Data processing,
Jun 2015 Ottawa

=a =4 =4 =4 -4 -9

Used themesfrom field findings as guide into scholarly articles

1 Incorporated literature articles into the NVivo project for
comparison with field research findings

1 Preparedoutlines of thesichaptersand discussed with supervisor
prior to drafting full chapters

Desk studies and
Jul 2015 ¢ Ppreparation of draft

May 2016  Mmanusript,
Ottawa

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 dsstens (FGDs) anddepth interviews. The key
infformants were also interviewed and their contributions were enriched by available grey

literature and peefreviewed publications from desk studies.

In summary, each of the data collection methods descrilpeBable3.3 above were selected for

their suitability in answering the research questions and-guéestions and their use was guided

by the matrix shown ifrigure3.4. TheFGDs and interviews we 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.
4 N N N Y ™\
Research a) Ifocus group b) Fa_rmer_in-depth c}ilr\:?onr;aarrr:;er d) Desk Studies
Sub-Questions discussions interviews interviews
1). What are the Mapping Views on food . .
existing food e household security and Literature review
security concerns food security & livelihood working with on the current
among Mt. farmer practices dynamics, risk smallholder status of_ food
Kenya's . perceptions & farmers in the security in the
smallholder practices region region
farmers?
2). What are the .
. . . . At household
existing climate Discussion on e e glli?r\g:tgghan o ) )
variability and perceived ! : 8 L|teratu_re review
- weather or and its effect d evid £
change concerns climate change climate risks o oallholder and evidence of
among Mt. Kenya's and farmer : & . climate change in
] perceptions farmers in the th
smallholder experiences responses ! e region
farmers? FEEIa]
3). How do At household Discuss
institutional : Explore the Igvels, identify G T
arrangements in vital support JEiE
the region support e services sought priorities & of support
farmers to bolster SUHIETEERETE & from formal & Gt services rendered
food security? received informal institutional to farmers
: e T collaboration
. AN AN AN VAN J

Figure3.4: Matrix indicating use of research methods to addressaudstions

3.3.4. Implementation: research design eets research realities
During the field studies, several aspects emerged that highlight the research realities that | had
to navigate. While these realities had the potential to set limitations (external conditions) and
de-limitations (selfimposed constints) to the research,However utilized them to strengthen
the credibility and dependability of the research. Essentially, | used them as ldkadsbaped

the research andpresentsome of the research realities in this section.
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Transitions in govemance In March 2013 following general elections, Kenya had a new president
and an equally new administrative systeAfter these electionsthe county governance system
stipulated in the new Constitution (promulgated in 2010 after a national referendookeffect.

At the time of myfieldworkin 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 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, sincehe research wasanducted in the same year as #tsenew changes,

the District Agricultural Officer (DAO) from the previous administration was still in office even
though a county head for agriculture had been appointatthough thisdynamic of transitionk
governance had not been factatein my research designt displayedconflicts and gaps in
institutional administration andgovernance, whichplayed out with detrimental effects to

smallholdergt3

Managing expectationsThere were several instances whdrkead to manage the expectations

of the contributors As an outsider to the local community, | had to make a conscious effort to
explain what my role was and what tleentributors should expect of me. By way of establishing
trust and introducing myself sharedmy 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 pioces were divergent from the established protocols under
the previous district agricultural guidelind€ounty Assembly of Embu, 2014)
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some had hoped that if | was working for or with the government, | could help broker better

linkages to services that they sought from various offices.

Navigating age and gender dynamic#&s a female researcher, | was mindful of jepesting
gender concerns while working in the field e.g. traditionally, young women do not speak in front
of male eldes. Similarly, given that majority of the reseaigntributorswere much older, | was
conscious of positioning myself as a researcher while respecting the gender and age dynamics.
Navigating theselynamicgequired promoting myself first as a learner arldg@ng emphasis that

my primary role was to learn from the farmers and ottentributors However, where it was
necessary to demonstrate my knowledge, | made an effort to do so. For example, during one of
the discussion groupsa farmer asked why they hdmben planting trees as advised and yet the
expected reliable rainfall patterns had not resumed. | took the opportunity to offer a-legsion

on the dynamics of anthropogenic climate change.

Improving credibility. | made use of various methods as a meahwalidating my research
findings. First, | organized the focus group discussiachthat at least two participants were
drawn from the same area. Whereamallholdersgave their individual experiences, they also
had an opportunity to comment collectiwebn the livelihood dynamics of their area. Second, the
final focus group discussion held in 2014 was a way of validating the data | had collected
previously as well as the synthesis | had developed from its analysis. Third, durfrejdiverk,

I was livng with family friends within the catchment area of my research. Spending time in the
locale during periods where | was not necessarily collecting data allewted time to make
complementary observations e.g. on the lifestyles of residents to informbilyger picture.

Fourth, there were many nuances in tiel NJYrSdydas®s thatemerged especiallyduring
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group discussions, whichvarranted followup. For instance, having mixed groups with both
gendersallowedfor one gender to address the other. Onesebpvation was that therexisted
more programs to support women and youtts compared to men. This suppdrad evidently
empowered the womenwho were not shy to offer their opinions in the presence of men. This
was counter to the historical pictices in fican cultures where men were considersdperior

andhence their opiniongarried more weight than thoseoiced bywomen.

Complementary activitiesThree major activitieoccurred during my time in the fielthat
complementedthis research. In miduly2013, | participated in a threday residential training

on the Agricultural Production Systems sIMula{@PSIM) program. The program focusedchow
weather and crop informatiogatheredfrom farmers can be used to create productivity models.
The trainig 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 engtégamners as
researchcontributorsas 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 | later applied with my reseantributors.

Secondly, during my stay in Kenya for fiddwork in 2013, | had an opportunity to carry out
some consulting work for the International Fund for Agricultural Development (IFAB). Th
provided me withan ideal working space for my research desikdies at the United Nations
hTFFAOS AY bFANROA 6! b2b0 gKSNBE LC!5Qa NBIAZ2YI
consulting work was a background paper on the status of climate charigenya, whicthad a

direct contribution to one of myesearch building blocks.
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Thirdly, two of my consultantolleagues and | 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 conductedotwell-attended trainings, one in Mombasa

and another in Nakuru, where each had over 70 participants. | had developed a carbon footprint
calculation exercise that allowed the participants to reflect on their own contribution to climate
change. These traings offered lessons for later engagement with my researahtributors
especially building on communicating complex dynamics (of climate change) with clarity and in

simple terms.

3.4. Data analysis and presentation
This sectiondiscusss the data analysis proeduresfollowed 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 resear.gbrimary and secondary.
Primary data was gathered from engagement witbntributors in audio and hanevritten
F2NXIFGE 6KAES &aSO2yRFENEB RIEGOlF g1 & 2-oetiewkd/ SR
publications. Primary data (recorded audio files from FGDs and interviews) required more
manipulation and handling and for which NVivo, a saftevthat aids qualitative data analysis,
was used. Knowledge on the use of NVivo was garnered by watching video tutorials and following

GSOAYEFNBR FTNRY (GKS  YuwldsfirteitidabBA b addith® e ( S

following books Qualitative Data Analysis: Practical Strateg(@azeley, 2013and Qualitative
Data Analysis with NVivo"®Edition(Bazeley & J&son, 2013)offered practical guidelines on

the processes.
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http://www.qsrinternational.com/

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 audiofile while typing the words as they were
aLR1Sye® 9FOK aLlSI{SNna ARSyGdAdGe ¢l a O2RSR
attributed to them i.e. using a separate line for each speaker

c) Once transcription for an audio file was completes text was tansferred toMS Word
format for ease of text correction and formatting.

d) All the transcripts were then printed for a manual retdough and identification of
themes. The use of colored highlighters and flags made it easy to mark and distinguish
between tremes.

e) Theedited MS Word transcripts were then transferred into NVivo. Using the identified
themes from the manual reathrough, coding was carried out by creating nodes where
similar points were classified together.

f) Once the coding process was completedall transcripts, a table with all the nodes was
generated and some were 8f I 3aA FASR ONBOKAYRQ Wi KEBB C

nodes. A sample of node®ded in NVivas shown inTable3.4 below.

Table 3.4: Sampleof nodes used for codingn NVivo

Node Description Source Reference
Resources Resourcesthat a farmer needs to be productive 37 336
Financial Capital The financial resources necessary foraholders 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
Hvbrid Seeds & Seedlinas Improved \arieties of seeds and seedlinas 13 34
Pesticides Incudes insecticides and herbicides 12 24
Traditional seeds produced from stocks held from past seasons 8 11
Labor Mainly manual/lhuman but alsdivestock e.g. oxen 12 30
Land That a &irmer 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 exampleResourcesvas the main node with six descendant esdincluding labor, land
and water. One of the descendant nodesputs had five different nodes beneath it. The
Yoarcegxrolumn indicates the number of transcript files that have been coded to a certain node
while the Yeferencesxolumn contains the tal 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 W$rueger and Casg2009) They propose a cluster of concepts for the coding

process, three of which were useful to the process above:

a) Frequencyg how often an item or theme was mentioned
b) Extensivenesg how many different people mentioned it
c) Intensity ¢ the level of passion with which a theme was discussed. This was an indicator

2F OGKS LI NIAOALI yiaQ LISNOSLIGAZ2Y 2F AYLRNII

The nodes andiemes developed above in turn gudithe literature that the researcfocused

2yd® C2NJ Ayaidl yOSs ik of fertilvdf Bdth QliteNalbird séarghaos the (0 2
sametopic from various published sources. The literature sources (mainly as PDF files) were
added into the NVivo project and coded the same nodes identified in the above process. In

this manner, responses from the researcbontributors were analyzed and compared to

secondary data from grey literature and other published documents.

The use of queriegésearches)n the data analysis process was helpful in identifying areas that
had previously not ben coded. For instance, the coding rigksthat smallholders face was a
deductive process, i.e. from the opinions they expressed, implying that the smallholders may not
ySOSaalNAfe dzasS GKS 62NR WNR A Q , hoyeved, R BdsNJ RS & (
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possible to run a querfF 2 NJ G KS (GSN¥a WTI NI Sndig, whighiRereWNRA a1 O
analyzedand comparedi 2 G KS avYl £ f K2f RS NA QriskéBodelLhgréf@es O2 RS
whereas the research findings wermgeneratedthrough analyazig and comparingdifferent

themes,the use ofNVivo significantly eased and facilitated the process of data handling.

3.4.2. Chapter summary
h@dSNY f 3 GKS NBaASHNOK LINRPOSaa Aa Fo2dzi Wt AGS
livelihoods in locatontexts 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 neflarmers. This research employed a mixed methods aapin
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 andfaoners to
probe key questions further. The research participants were tréatecontributors and their
broader views were corroborated by a second FGBrtmundtruth initial findings. The research
findings presented in Chapters 4 through 6 are framed in this coni2ixéct quotes from the
smallholders are used to give contextchemphasis. These quotes are presentedmniitalicized

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
smallholderfarmers. This chapter is dedicated to exploring responses to the researeh sub
questonW2 KI 4 NP GKS FT22R &a4SOdzaNAG& FyR NBflFGSR O
NB 3 A Bhe ddapterexamines the underlying issueshapingd Y I f f K2 f R Sriyinlile T2 2 R &
giving them a platform to share their experiences on the question.

Section 4.1discusseghe livelihoods of smallholders. Guided by the established food security
dimensions of availability, acsg, utilization and stability,eStions 4.2 throgh 4.5 present

avYl ff K2ft RaeNS offbotNdeEiMEirthe study area. Section 4.6 discusses broader food
aSOdNRA e aO0OK2f I NAKALI gKAES AfftdzYAylFGAy3 K2g f

exiding knowledge. The chapteoncludes with a sythesis of the lessons learned.

4.1. Negotiating and strengthening livelihoods: The foundation and evolution of
farming
Thelives of smallholder farmers revolve around sets of activiidswing themto meet their
daily needs. Over time, their livelihoods eal elements ofliversityand dynamisng the former
Is evidenced by increasing the range of activities while the latter is showdasetanginghe

types of activities. Therefore, smallholder farm@rs f A @ Balveleudl2edioRel time.

Evidence from MtKenya smallholders demonstrates the evolution of farming activities can be
viewed as eithernegotiating or strengthening livelihoods. In the case of negotiating, the

smallholders at least engage in farming activities and trade food produce to meet tadindiod
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needsq surviving At best, they may increase their investments in farming e.g. through irrigation
in order to increase their productivitythriving. Another set of activities appear to be undertaken
for purposes of strengthening their farmirdgrived livelihoods, namely incorageneration from
wage labour and employment. The next two subsections will explore these attributes of
avrfttkK2ft RESNBRQ f AQSt AK22Ra®

411.W{ dINDAGAYIQ 2NJ YWIKNAGAYIQY ¢NIyairdArAz2ya
In the convational approach tofarming, a smallholder usesvailable resources to grow food
YFEAYyE @& (2 YSS{ (K $he study redealed hat Bl@ep RRrmafsS GitR fower
expenses and physical energy to pursue farming intensively, tend to adopt the camant
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.

Focuggroup discussions and interviews with Mt. Kenya smallholder farmers revealed a transition

from conventional to agribusinesd®rming. The agribusinessriented farmer produces food

cropsto sellfor profit. Among the smallholder respondents, those who ergghg agribusiness

had a different mindset and motivation driven by the need to generate higher incomes and enjoy

a better standard of living. Thgbservation emerged from nuanced respondssconventional
smallholders that were distinct from those of algusiness smallholders. An example of phrasing

FNRY (KS O2y@SyidAazyl f T N Salleastd gicoiekng/ costdmia i1a 2 F
contrast,the agribusinessrientedfarmerst N3 Y 2 NB € A | tBefadm shauld gay fori S G K |

itself and Imake a profif.
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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 applicatiofise agribusinessriented farmershad
access to a steady supply of water given tinair choice crops were mostly vegetables. For this
group of smallholders, their decision to venture into algusiness is driven by two other reasons:
meeting a high demand for fastoving daily food crops; and the ability to farm all year round.
Many dets in Kenya often include the consumption of a cooked vegetable at least in one meal.
Leafy vegetables such as kales, collard greens and spinaatoea@ontable foods As one
participating farmer attested, iB productionof these vegetables was insufcit to meet the
demand of theneighbourhood surrounding his farmvhere his clientele is drawnFarming
outside the rainfall seasonsablesanW | 3 NJA LiNg@ly/tiedzpldiuce in the absence of a
market glut thereby fetching better prices. Within theudy area, some businessiented
smallholders shared experiences of seeking best market prices via mobile phone prior to

delivering their produce.

4.1.2. Employment and incom@enerating activities

(a) From norfarm activities

Smallholders in the study reporteghgaging in notiarm incomegenerating activities fotwo

main reasons. Some ventured into incomarning activitieso capitalize on an existing market

or demand while othersitilized their skills in a particular tradé female respondent in her late
60ssharedthat for thirty years, sheooked and soldoodstuffs 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 8 2 G KF 0 &KS (2 2R NGB Kiybthed NIpohdentdzLd K S

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 &tgherprice than what he would

have earnedfrom selling to the local dayr An example of skilled trade was offered by a male
farmer with building experience who occasionally worked as a construction foreman. Besides the
WRNE aLXSfttaqQ Ay o0SisSSy 220 O2yiGNY Olazr (GKS 2
defaulting dients 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 ex#®mple.
migrant worker, hemoved into the field study area to work as a labourer in the construction of

a government institute. After four yearand 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 eadily available.

The young man, a successful farmer of vegetaBlesred that ncome derived from farming vga

more lucrative than wage labour. He alearnedbetter returns from farming in comparison to
income froma motorbike taxi business thdte and lis 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 orfarm activities

In the past, the farmersh the study would barter labour wherein they would work jointly on one

FTINY YR GKSYy R2 (GKS al YS emphasizkdhat tid tkaitd@aiE F - NI
YR NBOALNROIf I 02 da\P iLpNG | §/linashEbiEntarddnédiindawr] v 2 6 Y
of wage labour. They added that any form of benevolenfree labour wa 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 wagegshe 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 tento 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, thelabourersmove from one farm to the next enquiring about the wagéered

prior to committing to the highespayer.

4.2. Availability
l'a adzYYFNAT SR FNRY fAGSNY GdAINB Ay ¢Fo6fS nHomz F
AARS¢ 2F F22Rd | 26SOSNE NBKaLRyasSa FTNRY avlffk
their produdion processes but not necessarily well repeated in literature. &ction 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 productionSection 4.2.2 offers a discussion on peproduction processes

centered on harvest management.

4.2.1. Preproduction processesavailability and acquisition of inputs
A review of literature on food availability indicates that food security assessments begin when
food has already been produced. Thisude on the supplgan maskhe pre-production processes
(e.g. acquisition of inputg)equiredin place before smallholders can produce food. Smallholders
gave their experiences with seeds, fertilizeranure, water, treatments, livestock feeds, labour

andland.
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Seeds

In preparation for plantingwhich is often triggeredythe start of the rainy seasothe types of
seeds to use remains a paramount issaesmallholdersFnancial resources to cover planting
costs are lower fordrmerswho opt to reuseseeds from the previous seasdRarmers who
choose to plant improved or hylatiseeds often have to allocapart of their planting budgeto
purchasethem. During the focus group discussions, it was evident that the farmers aware

of relative market pices for seed@ their region. Howeversmallholders 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 sts.

There was consensus among the farmers #edping 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 seedDuring lean financial seasons, some farmers plant both improved and
traditional seed. 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 incieaksease

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 oréglized tieir purchases were counterfeit when their
crops underperformed or failedlhe 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 hadtackledrisk 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 compemsedidd be

inadequate for the smallholder to meet their food needs until the next harvest.

Smallholder farmersobtained knowledge on improvedeeds and seedlingsom interactions

with government agricultural officers ¢hrough theirengagemers with various organizations.
Smallholderscommonlybenefitedby organizing themselves ingroups ¢ with examples ranging

from banana seedlings, strawberry and onion farming. The smallholders have occasionally
utilized group membership to purchase seeds, nurtunent in a common nursery and later
transplant seedlingsto 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 otlaeops such as beans, they opt for traditional seeds
GKAOK KIF@S 06SSy LI aaSR R2¢y UGKNRIZAK GKSANI FIl Y
A deeper level of engagement between organizations and smallholders was apparent for those
who farmed French beans mainly in the higherioegand with access to irrigation we. This

group, receivdthe seeds as part of their inputs package and have the costs deducted once they

O«

KIR RSftAQSNBR (0KS KINWSata (G2 (GKS O2YLI yeéQa
Fertilizer & manure

G¢KSasS RIedas grROKAMGE I NI AINRIGS NE
The older farmers reminisced thgmastfarming days when fertilizer wdsardly used. Bclining
soil fertilityled to the introduction ofmanure and mineral fertilizers. The high cost of fertilizers

was echoed numerous times durisgnad f K2 f RS NBA QiscFs®re daitl in@riN@veplith

many calling on the govemment to intervene and lower the costs
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Smallholders shared experiencegiwmanure use on their farms dmoth owned and leaseldnd

On leased farmspwners prohibit the us 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 permittétbwever,
compromised productivity isalso 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-topttle
equivalent of fetilizer 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. (eahcnonium nitrate).

During the focus group discussiofarmers indicatedhat 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 sbil testing at the local science lafatories waghe 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 thee 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 schee project

Facilitator: |1 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 espg 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 adde and make more holes in the pipes,
people would not be able to farm.

Farmer 2: Atthe 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 waeér.

The study aredies onthe slopes of Mt. Kenya and has a relatively good supply of surface and
ground water giving rise to a number siallscaleirrigation schemes. Farmers attested that
availability of irrigation water allows for switching plargimlates 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 alreadyal 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 intatheir 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 therare 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 acess to more farmers remains significaimherefore, although a constitution and

governance rules are in place most of the irrigation schemes, the demand ressitates 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 ceealr@ason 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
(WRUASs) under the Water Resource Magmgnt 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 smallhels complained of irrigation projects that failed to take off even

after they had made the necessary contributions for several years.

For the majority ofsmallholders in the area who do not have access to irrigation water, there is
the temptation to tap nto 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 riskg 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 arebtricted useof 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 feach 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 thestudy areaa YI f f K2f RSNARA 2FGSy €tAYAG (G4KS d&AaS
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31 NRS Yy & dcate& dlode to-thedBomestead and dedicated for growing vegetables such as

kales and spinact foods that are used for household consumption.
Treatments:herbicides and pesticides

The incidence of pests and diseases in the farms necessitate the useathénts such as
pesticidesor herbicidesfor pest and weed control. Besides the challenge of high costs, the
smallholders stated that some of the treatmenigre ineffectivefor two reasons. First, there

wad SPOARSYOS 2F NBAAAWHNYIS eQOoIKADK GRFSONES O

FLENYSNEQ O2yOSRSR GKIG OF&asSa 2F AYLINRLISNI dza s

dosage or wrong timing were common.

Smallholders rely on heuristic knowledge by using the same treatments thgtaheaccustomed
to. They acquire new information from the agrodealers where they purchase their inputs and
occasionally from agricultural extension workeResistant pests and disease stramay be as a

result ofinfrequent update tod Y I £ f KkaddwRdgd\da €ffective treatments.

The timing of treatments and disease interventialso emerged as a key concern. Sowarfers
who reared chickensad suffered huge losses from faatting diseases. Often, they had
observed symptoms in their stock (such d®oping or lazinessput had not treated their
chickers on time. Others suggested that the best way to curb the losses was byreméng as
soon as there were rumours thatfawl diseaseoutbreak had been reported in a neighbouring
region This points @ agap ininformation-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 haveative and appealing
produce that would command best prices at the market, smallholders spray their crops with
treatmentsa dayor two before harvesting andelling athe market This practice occurs mostly

on highdemandhorticultural produce such as gea leafy vegetableand 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

Rearindivestock such as cows, geapigs and chickens commonamong smallholder farmers

in the study area. As with food crops, livestock rearing meets the home consumpis@tsas

well asgenerates income from theale of produce (milk from cows and goats, and meat or eggs
from the chckers). Allfarmers who kept cows practiced zero grazgthe most significant costs
were the animal feeds and intensive labour needéde preferred feeds are a combination of
processed animal feeds purchased from stores, Napier geass{setum purpurgm), and maize
stovers (the stalks left over after the crop harvest). The smallholders faced chalbksspesated

with high pricef processed feeddHowever, in the case of Napier grass and stovers, the biggest
challengs werethe associatedabour andtransport 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 croppiagd livestock keeping was showcased in the
discussions and interviews. Farmers who had received samengon 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 erich the soil until the next seasorThey viewed this as a trad#f since they

use stovers to feed their cattle and reduce costs of purchasing processed feeds. On the other
hand, having livestock allows them benefit from lower purchase costs for fertideras 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 maintabomfortably.
Labour

On-farm labour is provided biousehold members as well as outsourced to casual workers in
the area. The farmers stated that they had the ability to worktheir farms although they were
occasionally constrained in affording wagespay their labourers. Aey concernwasthat the
availability of manual labourers could not be guaranteedhin future since most of the/outh

are becoming moreducated and may opt to work elsewhere rather than on the farms.
Land

Dividing land is almostoming to an end in our ardgroupf | dz3 KUinl&sblg®Xeducate

a child, right now there is no land you can get in our area. Like thigspeakerpoints to

man seated next to himg lucky their farm is large and he will get about 1 acre. He has 4
sonsand including himself, are those not 5 peopfePhat acre is just single plots. Those

sons have already married. He cannot divide the land. Maybe what he can do is show you
GKSNBE e2dz Oy o0dAf R 82dz2NJ K2dzASX¢KEmnBweh & Yy 2
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 farthers i

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 lagely 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 ndéers. The abovequote 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
farmerinher60% I & LINRPdzR (G2 NBLR NI GKFd KSNI FIFNYAy3
had requested him to research online on strawberry farniagt practicesind was able to apply

the knowledge successfully.

Shrinking land sizes have compelled smallholder fastee 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 conerns wee raised by the farmersost, 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 thewees
chargedShillinggShs) 1,000 per acre per seasbnwhile the highest paid Shs. 5,000 for a 0.25
acre parcel per season. The latter amount is considerablyehigince the land parcelis

connected to an irrigation schem@éhe second concern was untainty of lease land availability.

K

Thelessof SdaSS GSNX&ax NX 2y Wk 3ASyiftSYlFyQa | INS

farmer and the land owner. Many farmers reported that most times they are uncertain if the
farm will be available to them ihé 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 pemssa, the actual duration of leasing the land is six
months. Therefore, each year will have 2 leasing seasons i.e. six months each.
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limitations that may be put in place by the landowner.g. forbidding the planting of certain
crops orthe 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. Postproduction processedharvests ad harvest management
The smallholders in the study were all maize farmers. Although there was a significant variation
in the land sizeshey dedicated to the croghe two main types planted in the region were Hybrid
614 and Duma 43l able4.1 showcases some of the yields realized or expected by farmers in the
research arealhe table also indicagghe household size as declared by the farmers. This size
AyOfdzZRSa I|ff GKS LISNR2ya gd@oduReSthJgeRthei? fpod (i K S
requirements and other livelihood needspon harvest, the smallholders dry the maize, thresh
it from the cobs and padke graingnto 90-kg equivalent bags. From the values given by Farmer
2, 3 and 4, the average maize yiefd9 bags of 90 kg each per acre. This is equivalent to a

productivity of 810 kg/ac or approximately 2 metric tons per hectare.

Table4lY . AStR& NBFt{AT SR o0& aStS00G FypdhetdHomEGDsSELISOGSR |

Household Size Land size (acres) Productivity (90 lg 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 3adults & 1 child 0.5 (3) Maize | (2) Beans
FGDO1 (Hypothetical) 2 adults & 3 children 1 (10) Maize | (3) Beans
FGDO02 (Hypothetical) 2 adults & 4 children 0.25 (2) Maize | (1) Beans
FGDO04 (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 aac In one such possible case, @mallholder lamented that
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she lost her whole maize crop the previous season. The farmer (whdded farming there

since 1972) had bought maize seeds from an agrodealer and when the seed failed to grow the
first time, she replantedhe same seedafter a few weeks with no success. An inspection of the
packet from the leftover seeds (which she hathreed) indicated that the variety is suitable for
areas that are between 860500 meters above sea levgh.a.s.l) Given that her farm seats at
1516 m.a.s.l., itis questionable whether the seed was suitdeever, owing to the high levels

of fraud anong agrodealers, the farmer concluded that the seeds were counterfeit.
Harvest management

Although food production remains central to securing théirelihoods, smdlholders must
managetheir farm yieldsin the best manner. In the study area, harvest ragament is a
household level affair and no shared or communal storage facilities exist. Harvest management
practices are diverse giving rise to varied expecas. Two harvest seasons existfween July

and Augustand between late December and Februaior 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 loWowever,mostfarmerscan only keep it for two months as
urgent cash needs compdhem to sell, often at lower prices. Farmers understood the

detrimental impacts of market gluts to their potential incomes.

According to the smallholdershe second and perhaps most pressing challenge on harvests are
the attacks by pests such as weevBsmefarmerspurported 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 hav one type of weevilnicknamedOsama 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 appctellic?

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
machne.

Farmer 1: Itis bigger than the other types. It even eats plastic and even gourds

Facilitator: | will enquire from the agriculture people what its real naméSis.

Farmer 3: That is the one finishing people.

As damaging as these weevils were mitpd to be, the smallholders were not investing
adequately in proper st@ge materials. During thaliscussionsession aboveone farmer
generated the interest of the others in attendance by sharing information on a new type of grain
storage bag that wasripenetrable by weevils. As trgiscussion wound up, one female farmer
called upon the government to intervene omprovedstorage practices. Specifically, her plea
was for a return to traditional preservation methods that were less pervasive and posedsless

to incidental ingestion of chemicals.

Based on the lack of storage facilities for horticulumoduce and their short shelife,

smallholder farmersin the study expressed the need to have nearby industries to which they

could deliver their prodee for valueaddition. 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 @ a larger grain borer and characteristics as described by farmers in the study were corroborated by a
FI OGaKSSi GAGE SR ahat Yl RSadNRea YIAT S¢ I dzG K2 NSR 0o @&
http://www.plantwise.org/Full TextPD F/2010/20103333602.pldAst accessed 3rd August, 2016
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pastes or canning for longer shdéife products.During the study, one farmer revealed that he
belonged to a group with fellow smallholders where they had started ahstif cottage indusy

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, gneyp
each produced crops thawere later processednto snacks or floue.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 sellalgleods such as crisps, flour and baked goods. Lastly,
they also marketed and sold their vakaelded produce making larger profits than they would
have for the raw food crops. His experience highlights the possibilities of improved livelihoods if

smallholdes are linked higher up in the food value chain.
What to keep, what to sell

Like the ones | had here [hybrid chicehwas being offered Shs. 1,500 each but decided |
could not sell. When I calculate how much | buy meat at, | decided to eat minefdunad
cocks which we slaughtered and we ate. When | calculate that | 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. | decided
to eat with my children.

None of the respondents werselfsufficient 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 cherk@mvhile

some sold them for good profits, especially during festive seasons such as the Neandear

Christmas, others opt to keep for domestic consumption. In the above quote, one may wrongly
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assume tht the farmer prefers to buy 3 kilogramslwéefrather thanone chicken. However, his
logic is that were he to provide a meal of chicken (considereelicacy) to his family, he would
have to spend Shs. 1,500. This cost is significantly high so he would rather rear his ownschicken

for consumption.

The smallholders prefeedto keep their harvests of beans for home consumption. Many Kenyan
dietscomNRA &S 2F | &0l LX S RA&AK yR | Yajab@maoe ¢KS
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 neotdease more

affordable than meat. One female farmer shared that most mothers would keep the beans rather

than sell and uséhem as a stew while varying the daily staple food.

4.3. Access
Although food may be adequate in quantity, its access at householddoridual level may be
limited. As perTable2.1, literature broadly defines food access through two streaqphysical
and economic. From the engagements with smallholders, issuésodfaccessemerged from

discissions orcost of farming, incomes and purchasing power as agtharkets

4.3.1. Cost of farming incomes and purchasing power
The FGDs conducted wigmallholders elucidated the extent to which cost of farming was of
great concern to thew. They offered narriaves with examples on how the costs of farming have
increasingly been othe rise. These high costsiaputs were blamed for poor farm performance
and provided a platform for compromises g@roper farm management. Farmers who invedt

more into their faming wee better placed to makéigher profits from their farm production.
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Efforts to determine the costs of farming among the smallholders were made during the FGDs.
¢KAA gl a Iy SESNOAAS 2F woSad Saidayvyldobhkeo | a
expenses.They however had a good sense awsts of farm inputsn the region. Additionally,

they could predict iftheir harvess would yieldsurpluses sufficient to cover the costs of inputs.

This ability to estimate expected returngroved to be a good validation process as the

calculations on cosif food production werediscussed

A

Figure4.1: Hypothetical household food security scenario generated during an FGD

Notes onFigure4.1
A: Household comprising of a male and female adult plus three children farming on one acre

B: Expected seasonal harvesfilO bags of maize and 3 bags of beans (90 kgs each). Family keeps all the beans they
harvest but sell$ bags of maize to meet household needs. Fgate price per 90 kg bag of maize is Shs.
2,000

C Costs incurred farming an acre of maize and beans in the seasansport, fertilizers (N.P.K. 23:23:0) and top
dressing (C.A.N.puma maize seed variety, gsticides and labour costs

D: Additional income from livestock in the homestegdne hen (nwera) sells at Shs. 500 while adXg cock can
fetch Shs. 1,500, a litre of cow milk goes for Shs. 45 while goat milk sells at Shs. 60
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Taking advantage of snialk 2 f RSNB Q SELISNASYOS Ay YIFATS FI NYA
out ¢ 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 tbree of

Table4.1 presented earlierFigure4.1 showcases notes taken on a flipchart during one of the

focus group discussions where smallholders constructed a hypothditzesehold 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 veagring jobs among each
other e.g. income from sprayingaps and other farm work. While the extra income narrows this
deficit, seltsufficiency from one season until the next was a challenge for most of the farmers.
To address this challenge, farmers pooled together in social or comnterest groups for

additonal food security and livelihood support.

4.3.2. Markets

hy YIFENJ]Sias GKNBS (1Se O02YLRyYySyidta SYSNHSR FTNRY
timing, connectivity and regulations.
Timing

CFrNXYAY3 Aa 322R 0SOldzAS AT Rhawgzkaleklziabb8ge, T 2 NI =

managyAfrican NightshadeJhania(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 heregaibo FA S ' £ f 0O02YS KSNB

money because this is for daily business. You will not hathasiaand they just stay there
because everyone eats food daily.

As with other commodities, farm produgssubject to market forces and therefore pronettee
Nz Sa 2F adzZl)X e |yR RSYFYR® CNRY (GKS FI NI)SNE
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between those who engage in agribusiness versus those who only sell off their surplus harvest
(conventional smallholding). The former group was more attuned todtiferent elements at

play and what one needs to consider if they are to fetch a higher pricthéar produce. The
agribusinessninded farmer tries to maximize their farm productivity and better market
experience for maximum profit in two main waystsEi 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 baselrhese two approaches are demonstrated in the @&quote from an
interview with amale farmerwho 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 entpeeneurial farmer was a reversearket systenthat did not
conform to thecommon practiceof the trader taking the goodsin bulkto 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 househddsa
result, the clients can only buy sufficient quantities that would be consumeddayaor twog

thus formingregularrepeat customers
Connectivity

G, 2dz FINY O0fAYR{&@éD G, 2dz R2¥Y®DI (y26 K26

5

Integration into local and neh 2 OF f  YI NJ SGa Ay¥FfdzSyoSa FI N¥YSN

pronounced among smallholders whoegv tea and coffee. Their produce is linked to external
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markets whose pricing is significantly influenceg international forces. r8allholders felt
disempowered in maximizirthe sales of their produce since they more often than not did not

know a prioi 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 fargate gicing.Farmers rarelgoordinate toshare transportation

of their produce to the marketsHowever middlemenLJS NF 2 NlY WwO2f f SOUA 2y NHzy
from several farmers. These brokers make better margiosrued from the differences between
farm-gateand final market pricing. The best evidence from the study was on the brokerage of

milk. Farmers delivemilkto 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 pacKa@iesides 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 respondentsjone shared havingsed mobile phone applicationsoie stated that

where they take their produce is determined by information on best marketsudph phone calls

placedto people in other regions. dwever, selling in distant markets comes at the riskeing

220N OAT SR | & 2 d& KERQR SN I 2RetsWaadingltb po& Ndles | Y R«
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 dayetifiarmer 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. Secondliey make thiglecision and are able to transpdtteir produce farmers
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have todetermine where else to selfor profit. They must also consider that their produise
perishable. In response to this, onerkicultural farmer proposed setting uprocessing plants
that would valueadd to perishable goods e.g. the conversion of tomato#s tomato paste,

whichwould have a longer shelife.
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 ifitis 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 issug 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 their produce The leviesre based on the quantities they
bring into the market whether or not one has been able to make sdRegulationsarein place

to ensure consumer safetylThey are implementedhrough control mechanisms by the local
governmentand focuson 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 healtledtss whocatch

them as they sell milk to their neighbours.

The above quote highlights two other issues. The first links to pastvest management,
especially storage and handling, as discussed previolibky.issueunderscores the existing

knowledge gp on harvest handling practices that can reduce gwstduction losses. Secondly,
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it was apparent that the regulations are often vagpeoviding an opportunity for abuse by the

enforcing officers.

4.4, Utilization

GLOG A& y2i dzyO2YY2W3I&z2 a2SEal R NBAEG O NSt RA ¥ 32
The utilizationdimension encompasses the ability of an individual to acquire the necessary
nutrients from the food they consum@AOQO, 2008a)nteractions withsmallholders regaledthey
havealevel of awarenessegarding nutritioron the basis of their knowledgenavhat constitutes
a balanced diet. Howevethey stated that food nutrition was not fully practiced atthe household
level indicating a gap between knowledge andgiiee. Respondents in the study area exhibited
dietary adaptation, which is a global trenor 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
Sability implies the maintenance of an uninterrupted state of food secuFtod security among
smallholders in the study area is unstable. Bheallholders define their food security in seasonal
timeframes Hence temporal pespectives are of primary importance. These temporal
perspectives are demarcated by the length of the growing seasomathe period between one
KI NoSaid FyR GKS ySEdGe wSalLryasSa G2 GKS adla$s
the questiond K2 ¢ Y dzOK FT22R g2dz R @2dz ySSR incagnitioh a & F NJ

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 thatoatside 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 subsecti®rhave 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.

461.{ Yl f f K2f RSNEQ ®BRvdtiRn theididainedd Stéategless v S &
Mt. Kenya smallholders negotiate and strengthen their livelihoods, through diverse and dynamic
activities. Smallholders engage infarm and offfarm activities geared towards meeting their
food needs and other dailgequirements. 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 foodusitg. 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. Thdrieictional relationship between
food security and livelihood security seems to be largely absased 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 stueks (FAO, 2012; FAO, CTA, & IFAD, 2014; Miruka et al., 2@t 2¢veal
agribusiness among smallholderss &ey to their economic empowerment and livelihood
improvement. The economic development of smallholderainly through increased agricultural
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productivity, has been recognized as a model to reduce poverty levels especiallsalrareas

(Birner & Resnick, 2010 turn, thisaffects howsmallholdersengage with urban populations

(Djurfeldt, 2015) For instance, in pursuif economic stability, studies in India show that self

SYLX 28YSyild YR SYGNBLNBYSdINBKALI I NS LINBTSNNBR
(Harris & Orr, 2014)This trends achievable in other regions.

In Kenya entrepreneurship based on agricultural produce is referreda®kilimo biashara
(agribusinessy aterm that wascommonlyused by farmergracticing agribusinedgs the study

area. This concept of farmirgsa-business was formally stipulated in the AgricuttuSector

5SSt 2LIYSyd {GNXaGS3e o! {5{0 dzy RS NFAG, K814) dzY 6 N
Agribusiness is a more lucrative approach for younger farrffeh®©, 2014; FAO, CTA, & IFAD,
2014)who are eager to have steady cash flowgribusinessffers 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 li-arm'’ have taken root in KenyéFAO, CTA, & IFAD,

2014) riding on the deep penetration of mobile phone usage and wide network coverage.
However, agribusinessriented smallholders face several challenges based on the informality of

their business and their lack of participationeconomies of scalgAO, 2012)These challenges

may require strong institutional linkages that integrate them better into value chains and

markets.

Smallholders are motivated to engage in flamm activities and geerate additional income due

to the seasonality and yedo-year variability in agriculturéBurke & Lobell, 2010a)he income

17 MFarm offers a mobile phondased trading platform that links subscribed farmers and buyers of agricultural
produce. Their online site affs updates on prevailing produce prices as well as information on best farm practices.
Seewww.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 négwrm income is drawn: (i) employment

for wages, (ii) selémployment, (iii) income from properties, (iv) remittances from within the
country, and (v) remittances from international sources. Among Mt. Kenya snushsobnly the

first two, wage and selfemployment, were dominant. Gfarm wage labour is more sensitive to
seasonality as incomes are affected by level of agricultural output and producfidiygins &

Keats, 2013)This was supported by similar observations among Mt. Kenya smallholders.

4.6.2. Pre-production processes key to food security
la | O2YYSNODAIE FyYyR adoairaidSyOS ONRL#grans AT S
(Brooks, 2014and forms the staple dietsf many Kenyan ethnic communitiednsurprisingly,
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, 201A¥ 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 2(Bheahan, Black, & Jayne, 2018) the farm level, the
decision to switch to newer or improved seed varieties from traditional types is often hampered
by ignorance, costs or perceived rigBurke & Lobell, 2010b)n many instances, the costs of
improved seeds are a significagxpense, with higher prices occurring when demand for the
seeds risegRao 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 c#reéd seeds(Muthoni & Nyamongo, 2010)Although notyet
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widespread, the commercial production of traditional seeds is contranytiat some scholars

(Challinor et al., 207) had deemedoossible in the African context.

The decline in soil fertility expressed by farmers has been recorded in other parts of Africa
(Amekawa et al., 2010)ecessitating the use of manure and mineral fertilizers. On the basis of
quantity applied per unit farmed, African farmers lag behind heit use of fertilizer in
comparison to those in developed countri@glapfumo et al., 2013; Wiggins Reats, 2013)In
Kenya, an increased demand from smallholders coupled with better access to commercial
fertilizer saw its usage double natiovide in the period between 1990/1991 and 2007/2008
(Sheahan, Black, & Jayr2©13) The concerns raised by smallholders on the ever increasing costs
of fertilizer have been linked to higher fuel pricg$anjra& Qureshi, 2010)As a result, farmers

cut down on fertilizer usage which consequently depresses crop produc(i&rga & Jayne,

2011; Chamberlin & Jayne, 2013)

The Kenya Seed Compargcommenddertilizer applicatiorrates 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 plantifenya Seed Company, 2015bhe 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 irSsiiaran Africa
which ranges between 8 and 10 kg per hectéf8O, 2008b; Mapfumo et al., 2018)f 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 ihet study that availability of irrigation water offers significant

advantages havalsobeen made elsewhereséeBurke & Lobell 2010bMany 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 cai@riyoks,

2014) Unsurprisingly, there islagh number of smalscale irrigation projects in theegion, which

now face challenges of overusghis is in part driven bgoodwill andthe sense of community
reported earlier where drmers seek to maximize mutual benefils.the future, it is expected

that increased water scarcity rather than decreased availability of arable land will pose a greater
challenge to food production globalfiAanjra & Qureshi, 2010Regular 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 caloie needs of the current populatioriBurke & Lobell, 2010a)The most nothle
contribution towards this growth emanates from technologies adopted during the Green
Revolution(Amekawa et al., 2010; Granoff et al., 201Mpwever,food productionincrease is
uneven across different global regions and within different farmmgmunities 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).ow productivity in sutsaharan Africa has
often been blamed on soil degradation from nutrient depletion and erogi®itler et al., 2009)
as well as orthe poor uptake of new technologies that would be more benefisiala-vis
traditional methods(Eidt, Hickey, & Curtis, 2012 scholarly literature, the gap betweectual

YR LROGSYOGAlIf @ASt Ra A(Burkéd Fb&8INIDE Foil subSahadran (i K S
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of their maximum potentia{Wibberley, 2014)

The two maize varieties mentioned earlierNS A RS f T 2 NdliiudeS a i dzRé NS 3I;

Table4.2: Expectedmaize yield projections byeedcompanies

Variety Release Produced by Production zone Maturity Expected jeld
date (m.asl.) (days) (kg/ha)

Hybrid 614 1986 Kenya Seed Co 15002100 160-190 8,450

(H614D)

SC Duma 3 2004 Agri SeedCo Ltd. 800-1800 120150 6,500

(SC 407) (SeedCo Kenya)

Note: Hybrid 614 data drawn fronAfrica Seed Trade Association (2013) and Duma 43 data from Kenya Seed
Company, (2015a)

As shown n Table4.2, the varietiesHybrid 614 and Duma 43 are ideal for an altitude range of
800-2100 meers above sea levéin.a.s.l). ie smallholders farmed in areas that were between
12401770 m.a.s.lAsindicatedin section 4.2.2., the average estimates from maize yields realized
by smallholder farmersin the regionwere 2,000 kg/ha. When compared to projected yields give
by seed companief®r the two varieties as iTable4.2 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 potentiaireas of Kenya indicate that higher yields are realized from the use of
hybrid seeds versus ordinary ones irrespective of fertilizer(@segya & Jayne, 2011; FAO, IFAD,
& WFP, 2015; Mather, Boughton, & Jayne, 20E8yher yields maabetter incomes and lower
poverty levels as was corroborated by a study from analysis of-2000 data byMathenge et
al.(2014) However, inthe absence of instruction on propse, some farmers who opt to recycle
hybrid maize seeds have observed increased incidence of the Maize StreafGittusu, 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

96



(Headey & Jayne, 201dy) inappropriate dosage and type of fertilizer is ugbtather, 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 improvesth productivity.

Cosing the yield gap is best achieved through better management pra¢i@e3, 20153uch as
improvements on sulmptimal weeding (FAO, ISD, & TWN, 2011n Kenya, agricultural
productivity is said to be on the declindmaru & Chhetri, 2013and inherently, crop
productivity is sensitive to climate variabilit@€hallinor et al., 2007; Meijer et al., 2014; Ziervogel

& Calder, 2003)Asa response to the decling its Vision 2030Kenyaformulated policieghat
would boost agricultural productivity through seeds, pesticides and fertilizer use as well as
investments in agricultural researgirAO, 2014; Miruka et al., 2012These government
initiatives increased the number of playemho engage with smallholders and aadtllevels of
bureaucracy thasmallholders 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 smallholdefarmers.

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. Humidityinduced aflatoxin, theft and attacksy pests often hamper these efforts.
The postharvest losses reported among the smallholders in the study are a snapshot of the 30%
losses in harvested maize registered by farmers across K8pgea, 2013Dther studies among
maize farmers in Kenya indicate that most can only kibepgrainfor two months as urgent cash

needs compel them to selFAO, 2014pften at lower prices. Some smallholders added that their
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harvestsare alsalirectly exchangetbr 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 &aihgtin 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 beedbuyerwhile at another time be aet seller
(Barrett, 2002; FAO, 2011, 2014; Sheahan, Black, & Jayne, 2013; Stephens et alTI29012)
definitions ofnet buyerandnet sellerare 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
diversifyinginto incomegenerating activities offiarm (e.g. rearing chickerfor meat and eggs)

as well as offarm (e.g. seeking employment). Access to food at household levels must therefore
be assessed by examining incomes and expenses as well as existing f{éirigsean
Commissio{EC) & FAO, 2008%ince 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 producgBurke & Lobell, 2010a)

In section 3.1.3, there was a brief discussion on the complexity and interactions acros3 keale
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 shrinkimgl Isizes, water scarcity, and high costs

2F Ay Llzia o {-pfddictiork @dcdr<eNiBvdve thi2 iatéraction at regional levels with

various marketsWith increased globalization, power balances between farmers and retailers
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have shifted to the lat#r group(Gregory, Ingram, & Brklacich,@), thereby undermining the
oAt AGE 2F avYlrfftK2f RSNBRQ FOUGAGAGASE (2 oS SO
smallholders dealing with coffee and tea who have to sell their produce to international markets
but through brokers such as factes or ceoperatives. These farmers complained that
comparison, the brokers made more revenues from the transactions yet the fanmeestook

the production.

4.6.4. Utilization and stability remain elusive among smallholders
Mt. Kenya smallholder farmersdinot 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 trendsvhich are common in urban areas where lifestyles are
more fastpaced (FAO, 2004)are now observable in rural areaSnallholders are primarily
concerned withfeedingtheir householdsby growingproduce on their faams 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 &rmers was largely absent. Thenvironment where farmersnegotiate 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 though the four dimensiong they are not of equal weight. The many concerns
raised by farmers rest oavailability and accessand until they have successfully been able to

guarantee these, smallholders will not be keen on titiéization and stability dimensions.
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4.6.5. Related concerns among smallholders
Discussions with smallholder farmers on matteedated to food security revealed several
concerns that transcend the production and consumption of food. Thesgesbroaden the
scope through which global foodesurity concerns among smallholder farmers should be
assessed. Primary among these was the future of smallholder farming, the-unaai

relationship, and increase in disease burdens.
Intergenerational farming

For the kids to tell them to return to farmg they hear like that is a dream. You see? The

sons want that when you divide for them some land, they sell and go inton#tatu

[minibus]o dzZA Ay Saa® ¢KIFd Aa GKS FAIAKG 6S KIFS KSNE
give me the portion you would havef t 2 OF SR G2 YS a2 L OFy aSttf
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 intortheaa[khat] andbhang [marijuana] business

| say that when am alive, | never want to semiraain my place. True it is quickoney but

if you look at aniraafarmer, 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

dzy 6t S (2 dziAft AT S GKSANI INRBgyY OmustiinRivdaningfd | 0 2
work themselvesand the parents can only hope thttey will secure decanncome Secondly,

the smallholders purported that the current generation of youth were unwilling to toil and labour

for hours on farms. They instead ee to work on tasks thatequire lower investments in time

and physical energy but offer higher araister rewards. The case in point being the business of
harvesting thestimulantknown as khat Catha edulisalso locally calleghiraa, which is grown in

the neighbouring districts. Youth who harvest khat are able to work for four hours early in the

100



morning and earn a wage that would be equivalent or even more forday wages from other
on-farm work. Resultantly, the youth are then able to have more free tanallowing for
engagement in otheruses of their time, which their parents often view as nawonstructive.
Thrdly, the high levels of unemployment among the youth give rise to idleness and conggquen
there is an increase imcidences of unbecoming behaviours such asgaging in petty thefand

patronizing local liquodens.
Complexity of ruralurban relationships

The rural poor face more hunger than their urban counterpaBsirke & Lobell, 2010a)n part,
this arises from documented urban biases exhibited by government policies that favour these
areas over their rural counterpar{®jurfeldt, 2015) Smallholders added a different perspective

to this ¢ one where the relationship betweethem and their urban kin is not mutually beneficial.

Farmer 1: When you people who live in Nairobi come to the village dgonot count that
your eating $ an expense, bathing is an expense and cooking is also an expense
[Group chattersKWhen that chidl 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, chiskaal theysay 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: Sothey 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 ditipate returning to their homes loaded with harvests from the
smallholders. The urbanites seem detached from livelihood strugglesof 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
I 0O02YY2RI 4GS GKSANI daNbBly NBfFGABGSEAQ RSYlFyYyR&A& N
al®d YSyel Qa avlfftK2f R RSNE ddihstdobiliegnpragduiciSy fAdrINE L2 &
growing African urban populations and the livelihood strategies of rural people must be

negotiateR {Flora, 2010, p. 126)
Increase in disease burden

G/ FyOSN) KFa 0SSy 2y 8KS AYyONBlFasS Ay
As earlier mentioned, sntiholders are aware that dietary patterns and preferences have been
changing as reflected by the foods consumed in their househditiey recognizé¢hat 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 pressucediseases 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 affecis piheductivity, itis

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
smallhdder farmersThe chapterd S3 'y o0& 2FFSNAY3I Ayarakida Ayidz
revealing a trend of shifting from conventional farming to agribusindsg&ey findingis that
amongsmallholders, food security and livelihood security are inextrigibked. This is because

from their farm produce, smallholders expect to meet livelihood needs. Further, smallholders
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demonstrated that they engage in incorgeenerating activities to meet their livelihood and food
security needs. For example, from wagesreed from on or off-farm work, a farmer may use

LI NI 2F AG G2 LI @& (GKSANI OKAf RQA & ddtplarting TS S A
season.Table4.3 contains a summary of concerns related to foodwdty among Mt. Kenya

smallholder farmers.

Table4.3: Summary of smallholders' concerns related food security
Input/Resource {YIHfftK2f RSNARQ O2yOSNYya

1 The shift from traditional (poor performing) to pnoved (high yielding) seeds is ofte
hampered by high costs
Seeds 1 Weak quality control, checks and balances resulting to an increase in counterfeits
1 Knowledge gap on ideal seeds (by climate or soil) can be brokered by agrodealers w
key informants
Gatekeepers such as the NCPB and related bureaucracies can be a great hindrance
Fertilzer & access
Manure Evidence of improper application in both type and timing
Cost is the biggest inhibitor
Guaranteed water supply is seen @sanchor to inceased 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 supg
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
Competing demands e.g. using crop residues for manure or for livestock feeds
High costs both iterms of transport and purchase price
For those employing, wage spikes during peak demand periods
Shortage of farmhands either due to competing labour needs or outmigration
Shrinking farm land sizes due to population growth and subdividmnsheritance
Intergenerational concerns on who will take over their farming wherythe longer can

=a

Water

Treatments

Livestock Feeds

Labour

Land

= A=A Aa|=A=A=a = =aa=a s e

A majority of the concerns arise before the smallholder undertakes food produciibe.
literature makes mention of some of the challenges echoedkystnallholdersHowever it does

not emphasizethe 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
availabilitydimension does not offeruficient focus on the background processes that a farmer
needs to accomplish prior to making food available.
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Key lessonare summarizedn Table4.4. In the Hdvancing scholarshigolumn, italicized points
build on existing scholarship while points in regular font offer support for what is already

established

Table4.4: Summary lessons from Mt. Kenya smallholders and advancing scholarship

Attribute Learning from Mt Kenya smallholders Advancing food security scholarship
TFood and livelihood security are 1 Additional support to livelihoods among
inextricably linked smallrolder farmers

Livelihoods { social support is sought when food and fMore emphasis on the need to examine symbioti

:ivelilhood needs are not met at household yg|ationship between livelihood and food security
eve

7 Additional support forfood production among

T Preproduction processes and inputs are  gmajiholder farmers

Availability key _ _ 1A more nuanced view of the availability dimensi
' Compromises on prproduction processes s needed to highlight importance of pharvest
limit food availability processes

T Cost of farming, incomes and purchasit

power determine food access at thqAdditional support for physical and econom

Access household level _ ~access dimensions of food security
1 Timing of produce sales, market integratio|

and regulations are important

1 Given that availability and access contimTExperiences from Mt. Kenya smallholders sugg
to be persistent concerns, utilization is n¢ that the four food security dimensions are noteqt
cental to food security issues among M @and there is a need to understand dynamics acr

Kenya smallholders all dimension

This concept is largel absent from theqadds on to the many causes of insiity and

experiences of the smallholders due to t yncertainty already established in food securi
numerous uncertainties they face. scholarship

Stability g Smallholders use seasonal timeframq There is a need to reconcile the temporal scale u

demarcated from one harvest to the ne> py smallholders with that given in the food secur
rather than an uninterrupted food security yefinition of this dimension

state

Utilization

o . 1 The future of farming among smallholders
T Shrinking farmlands and the lack interest  5iready a concem at the grassroots level. There

in younger generatiops to take over farmir peed to have an engaging conversation at broa
Other from the older one raise concern among M ¢ § G&¢t a (2 a$ S1 F2NJf I &

concerns Kenya smallholders security

fThe relationship between the smallholdery offers additional support for calls to +xamine
and their urban kin is often not reciprocal. (yralurban balance
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Chapter 5.Smallholders andrstitutions

Smallholders acknowledge saikfifficiency is routinely beyond their grasp and they seek external
adzZLILR2 NI FNRY F2NXEFE YR AYF2NXYIE Ayadalddaiazy
livelihood security are linked. At the household levelailolders 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 ordusehold capacity is limited.

This chapter presents discussions on the institutional arrangements outside the household level
amongsmallholders in theMt. Kenyaregion. The firssectiondiscusses how the smallholders
engage different institutions both as individuals and as housalds. The secondection
highlighs some of thecrosscuttingconcerns emanating from these institutionarrangements.

In the third section, the discussiorwas broadened to incorporate insights from existing

scholaship. Lastlythe chapteroffersa 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 tognpautm produce, financing

and information where interactions with institutions were most prominefihe first subsection
concerns the acquisition of inputs and is directly linked to thegmaduction processes discussed

in Chapter 4. Marketing, sales arichancing in the next two sections are tied to tleEcess
dimension and posharvest management discussed in Chapter 4. The last subsection on
information and training discusses ways through which smallholders seek to fill their knowledge

gaps through ingutional arrangements.
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5.1.1. Acquisitionof inputs and farm or household resources
That cow that | 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 An0Q¢ were

told to each go buy a cow. Do you know that at this time there are no cows costing Shs.
5,0007?

As discussed in Chapter 4, the purchase and acquisition of inputs prior to the start of the planting
season is a primary concern among smallholdersecent times, they claim that prices of inputs
have escalated and some have resorted to buying the inputs jaimtiyrder to maximize on
economies of scale. For example, a smallholder farmer in her 30s shared that her informal group
had pooled togetler and purchased oniogeeds, whictlihey 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 omvaer

since the price of the seeds wepeohibitive.

Smallholders utilize existing groups to achieegeralobjectives. For example, an existing group

of farmersbelongingto a small scale irrigation scheme set a target that eax@mber would

plant at leas twenty highyielding banana stems of thehia 178 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 rgmo

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 pefasteens
expect to fetch good prices once they sell their bananas.
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Although most farmers purchase fertilizer directly fragrodeales and farm inputs stockista,

few had a fair amount of experienaquiringthe governmentsubsidizedfertilizer distributed
through the National Cereals and Produce Board (NCPB). Conversations vatiraaealer
revealed that some government subsidies for farm inputs are passed on to farmers through
agrodeales. An example of this is thiilimo Biashargfarmingas a business) program that
offered coupons to registere@dgrodeales who sell certified inputs (seeds, fertilizers, and

treatments)fertilizers from theNCPBas will bediscussed in Section 5.2.

Responses from the smallholdedisplayed important agrialture-related roles played by
religious groups in the region. Most prominent were local dioceses of the Ca@lalicch, which

had introduced livestockearing projectgchickers, cows and dairy goatsas well as chamomile
farming.According to one of th respondents, the Catholic Church hastalled a solar power kit

in herhouse that providedlighting 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 previouslyethcurr
by buying candles or kerosene for her lamps. Bundling of such interventions at the household

level yields benefits in overall quality of life.

Smallholders demonstratedn ability to acquiravater resourcess a groughrough smaltscale
irrigation sclemes. Some of these irrigation initiatives are farnatesd where they get together as

a group, formulate groject proposal and seek funding to implement it. In one such example,
some participants shared that they had been successful in securing fundimgy Rlan
International a nongovernmental organization working in the regidhe smallholders are

required to contribute through labour inputs whiliae funding goedo cover materials and

107



equipment The involvement of smallholdeasms to cultivate localwnership of the project and

improve itssustainability 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 widespreadsuccess of sucfarmer-initiated projectsis 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 hawpply connections to thEmbu Water Supply
Company(EWASCInetwork. It is apparent thatsmallscaleirrigation projects areexpensive
relative to the ability of smallholders in raising the capitéfthereas the smallholders can
contribute towards labour and the costs of piping-famm, the greater challenge is meeting the
infrastructure costs from the water sourc® the farm. Thus lies the potential of further
engagement between organizations and smallholder farmers in implementing capgabive

projects.

5.1.2. Marketing and sales
As a response to the notoriously low famgate 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 sold#lts 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 r@iin 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 17banana variety. The farmers look for buyers who need to purchase bananas in bulk
sincethey 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 omteactual
agreements with faairies, cooperative societieprivate companiesand other institutional or
large clientsFarmers in the study made use of factories to selirtbeffee and teacooperative
societies to deliver their milkandsome had arangements 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 theafmer with all the necessary seeds and inputs ,atcharvest 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 ybe wil
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 problescasise 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 fundinge 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 @ventional financing), factories or @peratives, 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 ad micro lenders. Whereathese types ofinstitutions 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 Empowermeriund (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

Snallholdersfarming coffee and teahared their experienconfinancial arrangements with the
cooperatives and factories with which they are registered. In a typical arrangement, if the farmer
seeks to obtain some credit, theapproach 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 fotheir children.Onesmallholder farmemho cultivatedboth coffee

and tea deliveed the produceto 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

LI @82dzi 2F GKSANI RSt ADSNASaAD eIKSyahdldaiNBEpgymént A
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records.

Financing from tea or coffee factories and-@geratives is however not asasily accessiblas
smallholders would wish. The smallholdéake farm inputs such as pesticides and fertilizens

credit against their antipated income from produce sale$herefore, 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 earningmits accessto farm inputs on credit. Farmers also shared
instances when thephave anegative balancat the end of the pay periadrhis they elaborated
occurs when they borrow more than their projected earnings couldecoTheir debt is carried
forward and deducted in the next pay period. It is clear that obtaining financing from such
organizations comes with tradeffs and the smallholder must prioritize both their livelihood

needs and necessities of farming.

W/ K IQ Infarmal 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, smadlders often come together and form a group through
which they can save money and support each other. These groups are locally knGhanass

and often run under the Rotating Savings and Credit Association (ROSCA) model. The common
operating principles aoss 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 medianism 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 grougontributions and interest atyearend Theschematic inFigure5.1

below shows howch financial arrangements work.
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Graup members each contribute
an agreed equal amount. Part c
the money is saved and the othe

portion is given to a member on i
rotating basis per meeting. X

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.

Individual member borrows from
group savings and complete:

repayment with interest within the
agreedgrace period.

Figure5.1: @mmon financial arrangemeatamong most '‘Chamas' (informal groups)

At the end of the cyclayhich could be the calendar year or when all membershaceived the
rotating funds,the group decides to reorder the rotatiooften through ballots Wwere 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 FarmeiField Schodly 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 potentiallybenefit 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

churchinitiated projects or those run by development agencies and private organizations.
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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) vengassually tle 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 offérem training on certain aspects of agriculture or

Incomegenerating activities.

Smallholders expressed the need for training and learning through interactions with different
organizations. This need was expressed as urgent in light of changes thatrthergahave
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 encoedaber to plant single crops in
separate sections of the farm, resulting in better yiel@s. a beneficiary of several training
programs, the farmer is able to point out that new knowledge garnered from institutional
interactions has improved her agricutdd 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 iec@ions 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 smaholders, 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 thewdnodl

or collectivecapacityt KA & LINRPPARS& | RRAGAZ2YIE S@PARSYyOS 2y
security are inextricably linked. It also demonstrates ways through which smallholders address
GKSANI K2dzaSK2f RQa @dz yySeeking exteinal suppbriyttRoughvaridusi SR O
institutional arrangements.

Table5.1 below showcases some of the inteagks from the examples cited ireGions 5.1.1

through 5.1.4 identifying the arena of engagementlairection of interplay between formal and

informal institutions.

Table5.1: Examples of interplay between institutions for livelihood and food security

Arena of o Interpla
Informal institutions piay

. . Formal institutions
engagement direction

Group of women buying onion seeq
for joint nursery germination prior to| | An agrodealersells seeds to the group
transplanting in individual firms

Registered agrodealer or NCPB s¢

Group saves for purchase of pesticid ___,, subsidized inputs to individual farme

or fertilizer piior to season onset —

Resource in the group.

acquisition Group of smallholders develop a
proposal th_at identifies their collectiv External funder provides financi
need seeking a partner fo fund 3 «—— |capital and technical support t
irrigation project. Group contbutes esfablish the proiect PP
GasslG Sldades T project.
maintaining the project

. Group of banana farmers formed K Irrlggt!on scheme manggemen

Marketing & S sensitize members encouraging the|
members of an irrigation scheme se{ =——» : .

sales — to venture into markeforiented

a whoksale buyer for their produce .
banana farming

Group saves collectively, depos

Financing money in a bank account. Charged { = Baﬂ< keeps §afe custody of groy
account maintenance <«——— | savings. Possible to earn interest.

Information & | Group identifies knowledge/skill ga —— | Officer/agent from NGO, private ¢
training and requests for training <+— | government agency delivers training
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Although the initialfocsk @1+ & 2y AYRAGARdAZ f FTFNNYSNBEQ AyidSNI
institutions, it emerged that smallholders have devised several innovative models that engage

both types of institutions. In some instances, informal institutions act as intermediaggveen

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 Yl f f K2t RSNEQ Ayy20F A GBS | NNI y3SYSsfalea | NB
bargaining power and the dynamic roles that their informal arrangements can play. Smallholders
illustrate their understanding of scale by coming together as a group sireesuim 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, itis clear that their informal groups aeshioned in a manner that is customizable to the
O02YY2y ySSRa 2F GKS 3INRdzZJP ¢KA& YSIya GKFG 4F
NSFfAIYySR (2 YSSOi GKS YSYOSNBQ ySSRaod Ly (KA:
operating mechanisms thatre 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. Smallholdersxoncernswith institutional arrangements
Previous sections hawdiscussed 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 ingtitutiona

arrangements, the farmers raised many concerns. These mainly stem from issues of governance,
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power differentals and knowledge gaps that leaves them at a disadvaniageurrent

institutional arrangements.

5.3.1. Governance, management and quality control
Thestudy region has many organizations working within the farming communities with different
initiatives. The surge of players in this arena causes a challengedndhgination effortsamong
the agencies as most initiate independent projects. This givesiro 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 offreater benefitsrealized through joint implementation of
projects. Additionally, lack of coordination between projects poses a risk of excluding potential

beneficiaries.

Among the various prproduction processes discussed Ghapter 4, smallholders areanost
concerned aboutthe acquisition of fertilizer Key concernsgnclude high costs, the tedious
acquisition procesgfor subsidized fertilizer andrisingcases of compromised qualitases of
impropriety were rampant in the operations of the NC&Beported by the smallholdersn part,
the farmers purported that they receivaequitable treatmentsince 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 @en 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 limitto the amount you can buy. Because | go
there to get my two bags and there is someort®vihas 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 thdistribution centres fo subsidized fertizer were too few to

adequatdy meet the needs okll farmers in the catchment are@ddditionally, there lacked a
mechanisro protect the needs ofPa Y £t £ Q FI NYSNR | YR Sy adaNB Sl dz
were regarded ashose with high financial capital or those whwere closely connectedo

officers working irfertilizer distribution centres.

Another concern on the subsidized fertilizer reported by farmers was the signifidagiiyevel

of fraud among the NCPB officers. Duriagocus group discussion, a smallholder narrated how
oncethey had contributed money as a group with the intention of purchasing subsidized fertilizer
from NCPBWhen they arrived at the depdbowever, the officeron duty arbitrarily askedor a

bribe of Ss. 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.Farmergurported having withessed NCPB officials colluding witbcrupulous shop
ownerswho buy the subsidized fertilizer in bulk and repackage ibranded bags for saka a

higher cost in their shops. A search through Kenyan news reports online indicates that these
fraud cases are not unique tine NCPB depot irhe region. In aVlarch, 2016 news article

twenty-two NCPB officers were reportedly interdicted due to fertilizer tHéft

Sme smallholders in a discussion group discus¢eH | £ 4 S Zailutedili raaRagdmgridf
irrigation scheme projectsOne exteme example was shared bjarmerswho had been
contributing to a proposed irrigatroscheme project since 1997 bwere yet to benefit from it.

As discussed in Chapter €ysral smallholders complained that their schemes often expand to

19 https://citizentv.co.ke/news/ncpbinterdicts22-senior-staff-over-fertiliser-theft-127127/ Last accessed 4
August, 2016
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include more merbersthan can neither be sustainday the current levels of water supphor

by the existingrrigation infrastructure. Additionally, e regulation of water usage on individual
smallholder farms is not standardized. The current regulation pracéiteson limiting the size

of the pipe,either %20r % inch indiameter, whichsmallholdes useon-farm to connectto the
mainirrigation system. However, there is no restriction in the voluexéracted, whiclcaneither

be regulated by limiting the area of the farimeit 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. Thisidproportionately affects other membeis theirrigation scheme.

5.3.2. Smallholder vulnerabilitiesand power differentials

| have not been involved in any because for them they take big farmers who are in irrigation.
Mostly irrigation. They do notallowpeépl 6 K2 ' NB WwWavYlff GAYSNERQ® ¢

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 tw issues. First, the farmersélf RSy G A FA Sa tiddicdtingai &vént £ G A Y
among smallholders, there are tietisat farmersuse to classify themselves. This recognition is
important and needs tdoe incorporated across different scajespecialy among various formal

institutions that work with smallholders. The second point rests on the issue of inclu3aia.

analysis revealed that smallholder farmers are marginalizegjet initiators working in this

region have specific criteria for selewj farmers to engage. However, it should be the role of

government to ensure thatat the very least, publifunded agricultural development projects
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are inclusive of marginalized faers. If this were the case, thebservations okéeling left ouf2

expressed in thdarmerQ &  ljabe@em®uld not occur.

In several instancesmallholders expressed disenfranchisement and the lack of a level playing
field. For example, whereas the smallholder is the producer of comtesdsuch as tea and
coffee, exclusio from postproduction 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 experiencewith tea:

You know for tea, there is a company [to which she delhvarpgroduce]. 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], | think they are also
a company. And the government is the fourthigntSo 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 ortheir experiencefrom dealing with certain typs of organizationssmallholders have
learnt to counter their vulnerabilities by spreading their risks. Almost all of the farmers who
cultivatedeither coffee or tea were registered with different factories and delivered a part of
their produce to each afhem. The firstjustification for this arrangemenwas so that they could

have more places to tap intfor financial supporte.g. securing school fees chequedich are
offered on loan against their potential produce deliveries. The second reason petsly to
spreading risks since some factories and cooperative societies have been known to ¢ollapse

leaving the farmers with huge losses.
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Similarly, in cases where public private partnerships initiate projects to support farmers, some
smallholders @imed that public officers engaged in the projeéend to benefit the most. This
allegation was also raised itases where relief fertilizer vgaissued outto the smallholders
throughagricultural offices. The famers claim some officers hoard the suppig distribute less

amounts while keeping some for themselves and their relatives.

The above exampleseveal ¥ I NY SNBE Q LISNOSLIiA2ya 2y (GKSAN ¢
differentials they often encounter when engaging with agents of different organizatidmest T

reflections were inundated with expressions of htiiey weNJS W2 dza i 2 N&Rdhgw NB T I
GKS@ | NB @dzA ySNI 6f S WgA(K2dzi EShlBolgrSallubiexrat] A y 3 |
current institutional arrangements with formal organizate disfavour or take advantage of

them.

5.3.3. Knowledge gaps and broken links
¢ KS OdNNByid Y2RSt 2F | INK OdzA § dzNINER ZBSBAICS YRR 2y A
smallholder® NX & LJbyseek exténbidn $e¥vices from government agencies adsnegse
The pside of this model allowthe government to maximize on their relatively low number of
staff employed for extension services. The downsiu@vever, is that the number of fhicersis

too few andoften cover suchwide areasthus rendering isufficient support to the many farmers.

The second challenge of the demaddven 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, h@naize 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 deirnaed

services offered via agricultural extension officers:

You know when | realized the maize is becoming yellow, | called the agricultural officer. She
told me she thought that it was Gikwafmaize streak virudput later told me it was not.
So she came and told ntas MLND and advised me to uproot all the ones that have been

FFTFSOGSRXPDEeKSAS | ANAOdA (dzNB LIS2LX S I NB y2
her, you are saying your services are demdrnaen. If someone doesn't know they have

l.j

thisdiseasE K2¢ R2 &2dz SELISOG YS G2 O02YS FyR | &j

Ald Aa GKSNB:X aKS A& adzallaSR G2 GStf LS2LX
fA1S GKIHGQd 14 £SIad e2dz KSt L) WethaB ol G2 A
when we meet in a meeting and then show a picture that this is a maize disease. You are
GSttAy3 a2YSo02Reé ¢6KSyYy Al Aa |t NBI Rdives, 22 f |
why demand something | am not aware of? You see?
The abovequote points to a thirdproblem of curking the spread of airborne or fasicting
diseasedn the agricultural sector. The current demaddven arrangements miss out on the

opportunity to reduce or prevent unnecessary losses in agriculture by taking redie

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 isufficiently dryto reduce chances of aflatoxitases. The officers scoop a
small amount ofmaize, whichthey pour back into the bigger pile and deduce the level of drgnes

by the sound made upon impadf they are not satisfied, they confiscate the grain and bury itin

a designated area to preventitonsumption 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 salesnd human consumption. HE farmers expressk their
willingness to learrproper drying procedures to acceptable levels so as to mitigate against post
harvest losses. Secondigrmers questionthe checks and balances applied by the officers from
agriculture and health departments who enforce regulations. The absehaeerifiable 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 ytetan be fed to cows. However, anothirmer in the

same discussion growpas quick to respond that maize with aflatoxinis equally unfit for livestock

consumption.

Broken links and conflistith regulatory bodies occur whemsllholders move from praudng

to selling their produce. This was most prominent among milk producers whose production levels
exceedtheir household consumption needs bate inadequate to have the farmeesrolled as
suppliers tolargedairy companiesThis group of smallholdenrgsort to selling their milk to
neighbours within their catchment aredhey however face three major challenges. First, the
smallholders complain that imstancesvhere they are able to engage a small dairy to purchase
from them, they are often given vglow prices. The purchase price is set by the dairy and often
does not favour the smallholder. Secondfincethere are many farmers whproduce milk and

sell in the same neighbourhoods, there are often more sellers than potential buyers. This
mismatchbetween high supply and low demand gives low returns to the farnmexstly, when
seling within the neighbourhood, there are often limitations and restrictions set up by health
officials. If found vending the milk in their neighbourhoods, smallholdere arrested and

charged fortrading without a license.
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where wellmeaning organizations have initiated projects aimed at promoting their livelihoods.
HoweveE a42YS | ANROdzZ GdzNIF £ LINRP2SOG-00-FTRANJ W2 ¥ 2RISH & ¢
disappointed farmer who had experienced suckBedbackshared his story on a rabhiearing

project. He was recruitetdy an organizationvith the promise thatsetting p a rabbitrearing

project would change his fortursdor 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
beenestablished This experience adds on to theany 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: fansii@aimunal,
social, collective and state or poli¢kmekawa, 2011)Previoussections discussed smallholder
T NYSNEQ SELISNRK Sy érfdgensehts WhicBnsoSpasslthé sodaldapitél tHad S
an individual or household may possess or have access to. AlthougHfitidtdo quantify social
capital(Alwang, Siegel, & Jargensen, 2001) 4 KS A YLEZ NI yd NRBES GKFG Ad
access and utilization of assets has been acknowle@getekawa, 2011)
In the study, female farmers hatbeper engagementsnd experience with informal gups than
their male counterpartsThis disputes an earlier claim by the Food and Agricultural Organization
stating that women have less access to social capital thenand are therefore disadvantaged
(FAO, WFP, & IFAD, 2022) h 1§ KSNJ a0 dzZRASAa KIF @S LRAYGSR 2dzi YS

basis of the numerous rural women grouiaustafson, 2004 However physical resources such
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as land and housing are mainly owned by me8nce theseresourcesact as collateral when

access to formal financial credit is required, women stand disadvantaged.

In times of widespread ansevere crises such as prolonged droughts, the role of safety nets is
crucial in offering support to people who are food insecure and face acute hR@«d, 2009)

AsAdger (200pLJdZNLI2 NI 4> G NBa2dzNOSa G2 NBRAzOS @dzZ ySNI ¢
a2 O0Al f A ypa2ar7) tihdafoke? thfedrdleof these safety net$smost visible in times of

crises. It however emerged from the study that safety netspme of the everydayivelihoods

of smallholders. The farmedsaw 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 ae 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 doliie hearing that the child of a member has left school

and yet we have money.

Informal institutions anchor local livelihood security astiould therefore be adequately

supported (FAO, 2010)As discussed inh@pter 4, for smallblders, food production underpins

their livelihood securityThe role of informal social networks is activated where the boundaries

2N tAYAGa 2F | K2dzaSK2f RQa FoAfAaGe G2 YSSG A
groups, the needs among indial members may be diverse. The smallholder quaédve

expressly stated thaiinformal groupsprioritize 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 anctipeathat
livelihood improvements are best enjoyefl @veryone is a 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 eachember in their grouphad berefitted from rotatory
contributions and all had bought an agreepbn 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 exampleshen grogp members purchaselastic chairgor individual usethey

can decide tocollectively hire them out during local functiornd generate income for their
group Collectivéy saving and purchasing of livestod&monstraesthat agroupQ griorities can
alsoimprove agricultural productivity. All these examples underscore findin@sapter 4 that
demonstratel K2 4 A Yl f f K2t RSNAQ FT22R FyR fA@BStAK22R

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 NG@&od ¢ 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 yety clear rules that set the boundaries
for their code of conduct. Adherence &stablishedrulesis strictly and collectively enforced. The
smallholders shared how they esteem timekeeping and their commitment to attending

scheduled meetings. For examptbere are various rules and penalties baing late in making
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contributions, arriving late for meetingsand skipping several meetings withousufficient
apologies. Fequent meetings ensure that these penalties are paid instantaneously and without
favou 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 indicate such as low corruption levels and high farm productivity and
literacy levelg FAO, 2005)Similarly, good governance is a prerequisite if economic tjraomav
national levels should translate to improvements in food secyf#&O, WFP, & IFAD, 2012)s
commendable that the Kenyan governmentshaet 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 farmerslatemental to
expected food secury 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 depoth. é&sacenario
g2df R AYLNROS (KS adz200Saa 2F (GKS 3I20SNYYSyidQa
increasedagricultural production among farmers.

Consensus building and distribution of power

Through their strutured and frequent meetingssmallholdershave developed way® build
consensus. Whereas they may take a vote for major decisions (e.g. when selecting a chair), other
means of agreement may l@mployed For instance, they may agree that a certain member is
more trustworthy and thus assign thenhd G NS | & dzNJSinady grdli menbers may
decide to select a chair who demonstrates the best leadership skills among them. However,
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power imbalances within informal groupsannot be ruled outFor example, one faner shared
that in their groupthey select some of their literate members to represent them at forums and
trainings In turn, the trained farmers are expected to transntie new information and
knowledgeto the larger group It can be assumed that those who receive the knowledge-first
hand might wield more power over the rest. €main point however, is thatmembersof
informal groupsbuild consensus by matching personal traits and abilities to roles that would

LNRY230S GKS 3INRdzZLIQ&A LINRPIAINBAAD

Informal groups among smallholders are unencun@okby layers of bureaucracy.ta®ements

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 outstandg balances are openly queried. In this manner, each member has
agency KA OK GaNBFSNR (2 Iy FOd2NQRa FoAftAGe (2 KI ¢
NHdzZ S& 2NJ G§KS RA a(8chth DeipA7B)y 2F NB A2 dzNDOS &€

At the end of the production process and upon entry into markets to sell their produce, the
agencyenjoyed bysmallholdersat local levels isften eroded. On the one hand, this is as a result

of market forcesdriven by supply and demandynamics thatdictate producepricing On the

other hand, this lower agencyccursdue to differentiated power among other market players
such as brokers and orgaeid buyersOften, 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 arrangemenasprices for the produces often set through auctions and
international bidling. Consequently, whereas these farmers are the prinpaogucers, tiey

make smaller margins in cgrarison to other actors in thproduce value chain.

127



Prioritizing needs while maximizing shared benefits equally

Smallholders collectively identify individual needs and work out ways of maximizing benefits
among them. A demorisation of this is perhaps best represented in tr@atory format of their
meetings Most groups meet in the homestead of the host memlbeithis mannersmallholders

pay social visits teach member andmore importantly, observe how the host conductsetr
agricultural activities. The rotatory hosting among the members builds a cdllegyaonment
within the groups, enabling thento view each other as contemporaries negotiating their
livelihoods both individually and collectively. Further, once theugrcommits to a livetioods
improvement project, e.g. acquiring dairy goatisey ensure that all members have benefitted

equitably prior toembarking on saving for the next projeetg. purchasing water tanks.

The study region has numerous agricultwaad livelihoods projects targeting smallholders run

08 @I NAR2dza 2NHIYyAT FdAz2yad ¢KS 3I20SNYYSyiQa oA
aYlFfftK2f RSNBE Ay -RNWHEHMD 2 F LIWNRPYRXY I KIRaE 200k aA:
governmental agencies operag to fill the gap in agricultural development strateg{@snekawa

et al., 2010) It is common for these projects to have overlapping objecti@sthey are run
independently. In this regard, the organizations running the projects have unexplored potential

in synergies that can be built ltlye 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 constitutealfter prior consultation at the design phasewith the
targetbeneficiaries. There is a need to improve coordination between the different stakeholders
concerned with food security since they are often driven by divergent inter@st©, IFAD, &

WFP, 2014)
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5.4.3. Reworking institutional financing and knowledge brokering
Evidence from Mt. Kenya smallholders supports viewElbg(1998)indicating that institutional
arrangements serve as safety nets and in some instances, allow for households to diversify their
income portfolios. The fidings however indicatehat as compared to formal institutions,
informal groups are more tailoredgol NR& a Y I  f.HKfhétigiGnslEr@wel deSgRet,
there is significanpotential to lowervariousagricultural productiorcosts face by smallholders
(FAO, 2014; Kassie, Ndiritu, & Stage, 20Improvements in formal institutions may require
more adjustments in poligyvhich may take éonger 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 identifgg@workingfinancing 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 jgeoup memberspill not come and

take away your cow because we are neighbors lareltogether. 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 suppditg § by

(Treerup, 20122y GG KS AYLERNIFYOS 2F &a20A1ft OFLRAGET |
I 00S&aa (2 LRARXBEIK20AESNKS {IRNE (62 YIAY NBFazya oK
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 extes@irces, whichwould include formal
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institutions that offer credit services. Secondly, whiieformal credit systemsamong
smallholders function webn the surfacein the long rurtheir interest raes are more exorbitant
than lending rates offered by formal institution§or instance, the costs of financing through
table banking or informal lending can be very hagid counterproductive to the financial needs

of the smallholder. The farmers borrowomm their group contributions at an interest rate of 10%
per month often with a repayment period set to three monthsorFthe first two months, a
member may optto only repay the interest and clear the balance of thprincipal plusfinal
interestin the third month. In thiscase the total interestrepaid by the membeamounts to 300,
whichis well above the lending rates offered by formal institutions. However, smallholders prefer

informal lending to formal credit for the three maimeasons:

a) Borrowing from social groups poses lowersits to other assets they owrAs evidaced
in the quote above, amemberof an informal doesiot lose their assetd they are late in
repaying their loan at the end of the grace period. Rather, they work out a new
arrangementwith their group to repay the loan. Sudlexibility and leniencynay not be
possible to negotiate i& smallholder had borrowed fromfarmal lending institution.

b) Lack of collateral or loan guaranted he collateral to borrow from a social group may be
based on | Y S Y ocSnitiBution and good standing in thegroup. However,
smallholders can only access formal credit by surrendering ownership documents to a key
asset such as title to a land parcel the logbook of a vehicle. Many smallholders
especiallywomen, may not own suclvital documents

c) Payment plans not aligned to farming calendaiGonventional payment plans by formal

lenders may not be synchronized to seasonal calendaesl byfarmers. Smallholders
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have peak seasons when they expect improveshdéow after the sale of their harvests.
These seasons do not overlap with payment arrangemengs monthly set by formal

institutions.

Informal groups of smallholder farmers can be linked to formal institutions through vertical
bridging(Traerup, 2012)Thislinkagewould capitalize on the functional system of accountability
evident in the informal groups. For instance, records of regular contributmas informal group

by a member can act as a baseline for a formal institutmoffer 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 thgroups, they would work to repay the
loans with formal instittions atlower interest rates than those offerethrough their informal
groups.Another practical example of a vertical bridge as discusser&yup(2012)is between

an insurance providerfgrmal 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 éesistence of informal network@aht

Wostl, 2009) As shared by the Mt. Kenya smallholders, they learn and experiment good farming
LINF OGAOSa 6KAOK (KSe@ 20aSNWS Ay Sl OK 2G0KSNQA
skills and be equippeavith 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 fragriculturalexperts to famers. Such
arrangements must however accommodate the heuristic knowledge held by the farmers. With
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the reduction of supphdriven agricultural extension services, group meetings provide a forum
for wider dissemination of new information and technology. sich forums, the collective
practices of the farmei@roup 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 mkers, there is potentiato incorporatepractical 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 beneficiar{&sicksen, 2008)nstitutions must also
remain flexibleand considerchanging environmentsThe findings in this chapter 4@mphasize
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 ltapter presents seven main lessons that broaden the understanding of

institutional arrangements among smallholder farmers in the Mt. Kenya region. These are:

a) Social capital well established among smallholders and is utilized for both livelihood and
food security.

b) Smallholders prioritize needs that are supported by social capital espesithgol fees
and costs of medical care.

c) Additional evidence is provided in support of findings discussethapter 4 that food
and livelihood security among smallheld are inextricably linked.

d{YlIff K2t RSNAEQ AYRAGARdAzZ f | 3Syoe G 20!l f
once their interactions expand to formal institutians

132



e)

f)

9)

Snallholders havealevelopedinnovative approaches oftilizing informal institutons as
intermediariesto access @pport from formal institutions, thereby demonstrating
collective agency and agility.

Equitable access, transparency, accountability and good governance are key attributes of
informal institutional arrangements among sntallders that can be applied in formal
institutional arrangements.

Formal institutions need to build synergies and capitalize on informal institutions to
propagate financially inclusive services, bnokew knowledge and improve bo food

and livelihoodseairity outcomes.
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Chapter 6 Climate change: The experience and perceptions of smallholders

¢CKAA OKFLIGISNI 6dzAf Ra 2y (GKS Wi A dSdhathads &SRO LIL
developed inprevious chapterslt interrogatesd Y I £ £ K &xpeRebhded and peeptions

related to climate change. Specifically, it probes their narratives on recollections of hecent
observed or perceived changesthe climateas well ashe responses they chose as a resiilte

avyl f f KnarfavSsiEc@textualin both temporal and spatial perspectives. Asesult, the

findings represent general butcrosscutting responses that were common temallholders

engaged in the research.

This chapter is organized in four major sections. First, the smallholders narrate changes in
weather andclimate,} & (KS& LISNOSAQPS (KSY® {SO2YyRX | RA:
perspectives and broader scholarship is presented including climatic trends, inforreaimbthe
integration of local knowledge. The third pattemptsto draw lessns 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 atichate change.

61.{ YIf f K2f RSNEQ OKNRYyAOfSa 2y 6SIFGKSNI IyR
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 understandtts, the first suksectiongivesthe smallholders narratives.
Nextisa discussion on how these narratives are shaped. Tamexploration of the perceived
effects of weather and climate change at the farm level as well asesutent responses chosen

by the smallholderss offered
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611.a! f2y3 GAYS [ 3I32XPdodzi y2oXDdé
Within the study, the smallholders recalled with nostalgic undertones how the weather patterns
have changed while making explicit claims that the changes have beethgoworse. For
instance,as an indicator of how weather patterns had changed, farneées! the disappearance
of seasonalrains locally known a%athandQthat fell in July/Augustand $hbicera nyekdor
$hahoria matongiXhat occurred in FebruaryAs a reult, the farmers no longer planted some

crops such as finger and bulrush millethich 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. ©@farmer in his 60s recalled that when his family
was resettled by the colonial government in the study regioh958, the rains fell adequately,

the land was fertile and the population was low. It was therefore customary to farm in one area
and when theland 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 changs in the climate as observed by the farmers pertain to aspects of their everyday life
and exposure tdhe weather. Most notably, smallholders offered narratives citing effects that
would be considered subjective. For exampltigipants in one of the fats groupdiscussios

on this topic made the following statements:

This sun that is shining | 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 childree 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 smallholderise two points. Firssmallholders experience
and interpret evidence of climate change effects uniqué&Mhile 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. Secondlythe quotes highlight that there areariousnon-standard ways of deducing climate

change at local and individual levels.

Initial discussions with smallholdergvealedsome challenges in aligning their narratives to
equivalentterms used in scientificterature. Given this, a disclaimer on two fronts is necessary
the firstis on timscalesand the secondn contextual meaningdVhile considering timescales,

the farmers were asked to state how long they had been farming in the region. This allowed for
acomparative assessment of changes that have been experienced o€y &ars, a period that

alignsclosdy to conventional timecales used to deduce climate change in scientific literature.

¢tKS aS02yR FTNRyYy( 2y O2y(SE( aMNB fudaerNSSrRnstadse? 6 A y 3
many would say | dzf A | dzé | Yy s K& d2aK {f IAfGAS N& thefd &@siaNat of iof | G S &
& dzySifilarly, otherswould sa&yg I 1 | G A  &whicH liletalyy BdndlateSX@ R dzNA y3I G KS
I YR RN Lodbkhyatitieyfd statements, one wouldssumethat the smallholders are
describinga similarsituation. Howeverit was necessary to probeontextual meanings sindmth
phrasescould mean that there was either a period of drought or one of famine. The smaeitsol

appear removed from theiactions, whichmay have led to them experiencikgangazior 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 victirof changes in e weather and climate. This

observationemergedfrom how they shaped their narratives.

6.1.2. The story shapers: God, fate and luck
The shared experiences of siimmlders donot exhibit high risls of or exposure tanatural
disasters such as floods, typhooasd 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
smallk t RSNA NB @St SR O NA2dza | aLlSoda 2F UGUKSANI f
Wi d201 Qd ''a Iy AYRAOFG2NI 2F AYLERNIFYOS (2 GKA.
RAaOdzaaA2y 3INRdAzZLI GNI yaONR LIi & .2 gereénkhdt ofdh2 WdRd & D2 R
GNSS | NRPdzyR GKS g2NR aD2R¢ FTNRBY | iljRg8rdGl. NXzy 2
As most of the farmers were practicing Christians, the God they referred to was a singular
Supreme Being who is &howing 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 gt 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 obgations illuminate two themes of uncertainty and

seeking external intervention or support that are core to the findings of this research.
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Figure6.1: A word tree created with a text search query in NViworeferences to "God" from interview transcripts
of smallholder farmers.
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