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Abstract

Climate change is already negatively affecting camities who depend on rain fed agriculture for
their livelihoods. Adaptation through the adoptadrappropriate agricultural technologies is crucial
for the survival of the affected communities. Theaeeness among farmers of the existence of the
phenomenon is perhaps the first step in the adaptgirocess. Awareness occurs through

information sharing both horizontally and vertigathannels.

The growing of drought resistant, drought avoid{egrly maturing) crop varieties, and irrigation
are among innovations adopted by crop farmers adpfi climate change. The adoption of these
techniques occurs within a social setting and isated by awareness of the existence of the
technique through the process of information exgkafhese actors in the information exchange
process play different roles which determine thewflof such information and resultant
communication patterns. An understanding of how thformation flows through a social system

is crucial in the development of agricultural commuation approaches.

There is limited literature on the study of infoioa flow in agricultural field using a
methodology that integrates communication, stag8séind graph theory. Social Network Analysis
(SNA) enhances the understanding of how informatiiows through social system in the context

of climate change adaptation.

SNA is a relatively new methodology that has gaioedency due to its ability to combine graph
theory, statistics and computer programmes to p®disual socio-grams and indices that assign

values to relationships in a network. This studgdusocial network analysis (SNA) using NodeXL
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version 1.0.1.245 computer programme to generat&o-gwams that showed the patterns of
information flow. Correlation and regression anal/svere used to show if there were any

significant relationship among the study variables.

Sakai sub-location in Makueni County, Kenya is aeaathat is already experiencing climate
change. The Kenyan government in collaboration witbntre for Science and Technology
Innovation (CSTI) agency has stepped in to assestfarmers to adapt to climate change through
introduction of appropriate agricultural techniqgu@&be aim was to support the farmers in Sakai

sub-location to adapt to climate change phenomenon.

A social network analysis was carried out among&s in five villages in Sakai sub-location in
Makueni County in Kenya. The villages were nam@lthongoni, Kiteani, Kathamba, Linga and
Muiu to assess the effects of social network stmest on climate change adaptation
communication. Questionnaires were administeretloto farmers and this yielded 485 nodes and

747 edges.

The socio-grams showed dense clustering of actdheaentre that are well but weakly connected
to the peripheral actors who most likely actedimalss|to neighbouring villages. Low eigenvector
centrality of 0.002 implies a lower number of opimileaders who influence information flow but
the high average in-degree and out-degree of ldwsha structure which supports flow of
information with every farmer at least being a seunof information for two farmers and as well as
being a receiver from another two farmers. Theterize of both weak and strong ties as shown by
the wide variation in the clustering co-efficiembgximum 0.5 and average of 0.025) and visual

observation of the socio-grams show structuraufestwhich supports information flow.
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The results of the study show that homophily irs thocial network enhanced horizontal flow of
climate change adaptation information within gro@msl showed that the structure of a social

network affects how information on climate chanigevé through the social system.

A correlation analysis shows that there is a gtedily significant relation at 0.05 co-efficient
between age (0.238), education level (0.624), siz¢he farm (0.509) and group membership
(0.173) access to information on climate changegrébit regression analysis showed that even
though some variables such as household maritaisstad land size positively affect information
flow on climate change there is no variable staadly which influences information flow on

climate change and adaptation strategies.

This study shows that SNA can be used to studyg@twral communications. The socio-grams can

be used to identify opinion leaders and map outrmétion flow and therefore inform the best

agricultural extension approach to be used in crgawareness on climate change adaptation.
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CHAPTER ONE

1.0 Introduction

Agricultural production remains the main sourcelieélinoods for rural communities in Africa,
providing employment to more than 60% of the poporeand contributing about 30% of the GDP
(Nhemachena & Hassan 2007 and Quiggiral. 2010). Globalization, changing consumption
patterns, climate change and emerging diseasestaping the development in agricultural
production (ILRI, 2008). Although man has been digpto other changes in his environment; for
example economic development and globalizatiomatie change presents the greatest challenge
to human endeavors, key among them being agriallpmoduction (Smit & Pilifosova, 2001 and,

Global Humanitarian Forum, 2009).

Climate change refers to any change in climate ¢wee, whether due to natural variability or
anthropogenic forces resulting in significant shiftthe average weather condition especially
average temperature and precipitation of an aR@(| 1998; 2007).Studies shows that the globe
has over the years experienced increase in tenmwpesatand reduction in precipitation and
agriculture in Africa will be negatively affectedy lxlimate change (Fanchereanh al., 2003,
Deresseet al., 2008). However; this strong scientific consensa causes and risks of climate
change is in contrast to widespread confusion antio@day public (Leiserowitz, 2007). In Kenya,
the level of understanding climate change andnigaicts is low among the lay public (NCCRS,
GoK 2010). This therefore calls for awareness @rain climate change phenomenon especially

among the farming communities.

Climate change directly affects agricultural progue in developing countries due to the sector's
sensitivity to the risks and Africa's socio-econondemographic and policy trends that limit their

1



capacity to adapt to climate change (Fankhausé@§,1Rarryet al. 1999; and Morton, 2007). In the
developing countries climate change is a silentrgnthat will affect high risk and stressed agro-
ecosystems as its effects are not immediately leigigakatsi, 2006). Kenya is among countries
that will bear the brunt of climate change sinde-fad agriculture is the largest contributor te th

GDP (GoK, 2010).

Adaptation is an important approach in coping wiita climate change for smallholder farmers to
increase their production through adoption of appate techniques. Adoption begins with
sharing information with potential users througterpersonal communication channels (Gailhard,
2012). Communication of the agricultural adaptimeasures between the scientists, extension
agents and farmers play a crucial role in the peaé adaptation. Smallholder farmers have been
adapting to changing climate since time immemauigihg information shared within their local
social networks (McDowell, 2012). Strengtheningo€h adaptive capacities is essential for future
sustainable and equitable development particufaryivelihoods sensitive to climate change and

which must adapt to the changes for them to sur@sbahr, 2010).

Information is power; and access to relevant infitton on climate change offers a firm
foundation for adaptation to climate change anceftscts. The discussion on the usefulness and
applicability of such information occurs within acgal context whose understanding can inform
future participatory agricultural extension apptoes targeting food production and natural
resources management. Individuals when faced Wiittatic risks; prioritize between elements of
production, consumption and ecological systems &s# al., 2010). Such decisions are arrived
at through formal and informal interactive procasamong the farmers and other actors. Study by

Ostromet al. (2007) showed that the process of adaptationrdispen natural, social, human and



financial capital; and that scarcity in the abowtérs limits actions. Ostromat al (2007)

recommended the need for an in-depth study of tfaesers.

New mechanisms to foster the development and diffusf innovations are needed to strengthen
ways in which information; knowledge and technoésgdevelopment and dissemination are done
in light of emerging phenomenon like climate chagig®kl, 2008). Maponya & Mpandeli (2012)

in a study on impacts and adaptation options inttsédrica found out that farmers need adequate

information about the importance of climate chaimgerder for them to adapt.

Everret Roger's (1983) theory of diffusion of inatien has been applied in the study and
application of diffusion of innovations in agriaute. This theory has been criticized as being top-
down, linear and foreign to the African contine@hémberset al. 1989, White 2008, Ansu-
Kyeremeh 2005and Tarawalie 2008). Ansu-KyeremelDgP@nd Tarawalie (2008) developed
centripetal and blending theories of communicatiespectively which they proposed to be
appropriate for the African continent; both thesrége bottom up and acknowledge the importance

of participatory approaches, indigenous knowledgtaultural practices.

The communication process can be studied at themefat (horizontal) level using research
methodologies that define the role of differenbagin climate adaptation in farming communities.
An understanding of these characteristics can nmfagricultural extension approaches to be
applied in assisting farmers adapt to climate ckaBgcial networks have been shown to affect the
adaptive capacity of local communities (Crona & Bo@006).“Lousie (2011) acknowledges the
complexity of innovation as a social process, imig relationships between a range of actors,

institutions and technological and organizationgbartunities. It is the interactions between these



elements which can help us to understand how divastors generate, exchange and use

knowledge (information)”.

The pattern of flow of information through sociatworks and the factors that facilitate or impede
the flow and utilization of such information are @mg areas that need to be studied in technology
adoption in adaptation to climate change context(ldichke, 2008 and Demiryurek, 2010). Social
networks structure are among the factors determitiie flow of information within communities
and are important in the successful implementatibcommunity based initiatives (Foster and
Rosenzweigh, 1995, Conley & Udry 2003, Tompkins &gar, 2004, Crona & Bodin, 2006)he
influence of social structures on innovation preesswvas recognized in the work of Everett Rogers
on the “Diffusion of Innovations” (1983) which brglt to light the importance of communication
networks in innovation processes. Rogers (1983) nasmed by earlier works of Katz (1961)
who, through studies on diffusion of innovation ewthat gaining knowledge on social structures
is critical to understanding diffusion process jilst knowledge of the structure of blood veins and

arteries is to the study of circulatory system.

Community social networks have been shown to brekllience based on the composition and
demographic traits of their members and thus atlaptao unexpected environmental changes
(Tompkins & Adger, 2004). Networks are complex &oan spontaneously or organically among
communities and sub groups within communities taddw information gaps and reduce
uncertainties about the application or local appateness of an innovation their ability to form
spontaneously lends them the social capital thatbeaexploited in agricultural extension (Goyal,
2005). These relationships result in social intéoas from which innovations emerge and are
shared and adopted by farmers. The networks’ glbditnitiate adaptive behaviour largely depends

on the structures and dynamics of networks whitheeifacilitates or hinder the ability to access
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information and innovate (Newman & Dale, 2005). Toke of social networks and their impact on
the current demand driven extension approachesaihatat accelerating adoption of innovative
techniques by smallholder farmers in developingntoess needs to be understood (IFPRI, 2008).
In agricultural extension similar links exist amoreggearchers, extension agents and farmers and
promote the adoption of new technologies BandierRasul (2006). Farmers in social networks
learn how to cultivate new crops from the choicésihmer farmers cultivating the same crop

(Foster & Rosenzweigh, 1995, Conley & Udry 2003).

Social Network Analysis (SNA) is the study of r@aships among agents, groups and entities that
provide channels for the transfer of informatiorafiyschke, 2008). When combined with computer
programmes it can be used to model, visualize aaty/ze interactions between individuals within

groups and organizations (Springer & de Steigu@t1?

SNA can measure the relation between extensiomefa and adoption of better practices,
improved decision making by the farmer and perfoaroeawhich are influenced by the kind and
sources of information (Anderson & Feder, 2004). SAcial networks approach assists in
establishing which network characteristics havegiteatest persuasive impact and thus technology
uptake and hence improve on the design of extersppmoaches (Matuschke, 2008). Since the
adoption of agricultural technologies is througkiablearning it is important to understand social
networks among smallholder farmers that are adggtnclimate change (Foster & Rosenzweig,

2010).

SNA has been applied in the mapping of networks dahehtifying the patterns of a
group/organization's information and knowledge fldwiere is a growing interest on the formation

of such networks and their effect on communicatilenge & Contractor, 2003). Raimet al.
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(2005) noted that SNA is an understudied area edpedn agriculture. Evidence on social
network construction and impact on adoption areravded since only few studies have dwelt on

identifying important and useful network charadcs (Rainiet al. 2005 and Matuschke, 2008).

1.2 Statement of the Problem

Studies on adoption behaviour have investigatetidds decision making process by focusing on
innovation and adoption of technology (Gialhardl2)0) while the process of adoption begins with
the sharing of information among the potential sisefr the technology (Rogers 2003, Feder &
Slade, 1984) and the facilitating agents. Mosthis tnformation is shared through interpersonal
channels within social networks (Conley & Udry 2Dp@hd innovation studies need to be focused
at this level. There is need to research on howvittiormation flow using a methodology that can
map out the information flow patterns and socialoek characteristics that affect this process

within the context of a current agricultural extemsmodel within a social network context.

Social networks have characteristics which arem ®&ial of the individual traits that can either
facilitate or hinder the flow of climate change p@dion information and thus adoption of the

agricultural innovations.

1.3 General Objective of the study

To assess effects of social networks charactesisiic the flow of climate change adaptation

information in selected villages in Makueni County.



1.4 Specific Objectives of the study

I.  To describe social networks through which informaton adaptation to climate change
flows.
Il.  To describe relational and structural factors faatlitate or hinder the flow of climate
change adaptation information within social netvgork
lll.  To identify effective pathways of disseminatingwdite change adaptation information

in social networks.

1.5 Research Questions

I.  What are the characteristics of social networksugh which information on climate
change adaptation flows?

II.  What are the relational and structural factors theititate or hinder the flow of climate
change adaptation information within social netve@rk

lll.  What are the patterns of climate change informdaftmm within a social network?

1.6 Assumption of the Study

The study assumes that:-

I.  Farmers in the study areas are rational human seind will therefore make decisions
that will enable them avoid adverse effects of alenvariability if offered relevant
information.

II.  Extension agents have created awareness on agraiutilimate change adaptation
measures in the study site.

Ill.  Farmers will cooperate and give their full iden{i&y least two names) to enable SNA.
7



1.7 Justification and Significance of the Study

The social aspect of Climate change adaptationantgmmore of research to better understand the
climate change as a problem among farmers and quése intervention measures. The
government of Kenya through its National Climatea@fpe Response Strategy (NCCRS) notes the
importance of information and communication manageno ensure different stakeholders take

appropriate actions to respond to the challenges.

Social networks are important to smallholder arsbuece poor farmers who mostly rely on more
informal than formal sources of information. Thegeups are also vulnerable to climate change
and need to be linked to appropriate channels ofnzonication; hence the need to better
understand how their social networks function aod lthey can be exploited as entry points for
adaptive interventions. Such an understanding cemtribute towards the development of better
extension approaches in the emerging area of dimlaange. There is need to have a novel and
local climate change adaptation communication moalelescribe how local farming communities

interact about the impact of climate change oncagitiral production.

The study results inform on the aspects of novetaljural extension models especially on climate
variability and change that can even identify opmieaders in a social system. The research results
can benefit policy makers and the development ageneorking in rural development through

agriculture.



1.8 Limitation of the Study

Owing to the unique socio-cultural settings withwhich social networks exist, the relational and

structural aspects that were studied may not nadbsbe the same elsewhere as such this may

limit the replication of the findings in anotheycso-cultural setting. To overcome this limitation

the study has tried to compare its findings witheotstudies and explain any differences and how

this can be taken care off during application oé tlesearch findings; in the execution of

agricultural extension activities in climate charagiaptation.

1.9 Definition of Key SNA terminologies

Betweenness

Is the number of shortest paths an actor is onw@&satness measures the
extent to which an actor lies between other nodélse network. The
measure reflects the number of people whom an &ctannecting
indirectly through their direct links (Wassermeiral.1994)

Degree Centrality

Is simply the number of connections (or edges)rtexehas to other vertices

Is the number of links incident upon a node (tlee,number of ties that a

node has)

Eigenvector

Centrality

Is a measure that reflects the facts that notoalhections are equal, and in
fact, connections to people that are more infl@tatie more important
(Newman, 2012).

Social network

Refers to the articulation of a social relationsiggribed or achieved amor

individuals, families, households, villages, comiities or region.

Homophily Describes the tendency of individuals to assoaidiie those similar to
themselves

Heterophily Refers to sender receiver dissimilarities in comitation

Ties A connection of a pair of actors by one or moratiehs.
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Bridge

An edge is said to be a bridge if deleting it wocddise its endpoints to lie

different components of a graph.

Centrality

This measure the social power of a node based wnwall they're
connected with other actors in a network. Therelaee measures of

centrality betweenness, closeness and degree.

Closeness

Measures the degree to which an individual is a#tather individuals in a
network both directly and indirectly. Shows howeaantor’s ability to access

information.

Cohesion

The degree to which actors are connected direztiath other by cohesive

bonds.

Eigenvector

A measure of the importance of a node in a netwlbdssigns relative

scores to all nodes in the network based on tmeipte that connections to

centrality
nodes having a high score contribute more to tbeesaf the node in
question.
In-degree How many directed edges (arcs) are incident onde no
Out-degree How many directed edges (arcs) originate at a node
Vertex The fundamental unit of a network also called aenodan actor
Edge A line connecting two vertices also called a bdimk or a tie.

Directed Socio-

gram

Is a socio-gram that has edges which runs in oméydirection (arcs)
normally have an arrow showing their direction. ifedted socio-gram has
both an in-degree and an out-degree for each vesaixh are the numbers

of in-coming and out-going edges respectively.

Undirected Socio-

gram

Is a socio-gram that has edges which runs in laitéctions (arcs) normally

have an no arrow showing their direction

Geodesic Path

is the shortest path through the network from cgréex to another

Network Diameter

is the length (in number of edges) of the longestdgsic path between any

two nodes (actors)
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CHAPTER TWO

2.0 Literature Review

This section looks at literature relevant to thedgt It gives a brief historical overview of the
climate change phenomenon and its effects on dgmal production especially on livelihoods
dependent on rain fed agriculture, therefore inionalg the problem of the research namely climate
change and information exchange. This is followsd am analysis of agricultural extension
approaches in Kenya with emphasis on challengegdfaghen disseminating agricultural
information and measuring impact of agriculturaltemsion programmes. The agricultural
extension models are discussed and the inform#tanchallenges noted as a gap being addressed
by this research. While modern agricultural extensnodels are participatory it is noted that the
top-down communication is still a gap and the nieeanore research in horizontal communication
at local level is suggested. To address this gapStbcial Network Analysis model is introduced

and key aspects described.

2.1 Effects of Climate Change on Agricultural Productivity

Climate is a major determinant of the performanicagricultural sector in Kenya. The sector is a
major contributor to the national economy accountior 26% of GDP. The country is already
experiencing high temperatures and relatively law bighly variable rainfall patterns (IFPRI,
2010). The result has been frequent droughts whare decreased the length between famine
cycles from 20 years (1964 to 1984), to 12 yea884196) to 2 years (2004 to 2006) to yearly

(2007, 2008 and 2009)- NCCRS GoK, (2010).
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Climate variability and change is more pronounaedhe Arid and Semi-Arid Lands (ASALS)
which account for 83% of Kenyan land mass; thesasasupport smallholder farmers that depend
on rain-fed agriculture thus making them vulnerablelimate variability and change. The advent
of climate change will worsen their situation ahdrefore have a negative impact on the Kenyan
economy. Nonetheless this situation also presemp®rtunities which can be exploited through
adaptive agricultural measures by the affected éasmFor example, in the highlands, the increase
in temperatures and rainfall changes may lead texéension of growing season (IFPRI, 2010). If
the affected farmers are not made aware of thisagpdopriate adaptation measures put in place;

crop failures will be on the increase and thus fsldrtage.

Although there has been public discussion on tliecesf of climate change in rural areas of
developing countries, there has been little disonsthat engages science of climate change impact
on agriculture and smallholder subsistence syst@naston, 2007). This may hinder the coping
and adaptation process by the smallholders. Resptmglimate change needs to encompass
several levels including crop and farm-level adaptes; collective action at the community level

and supporting policies and investments at natiavals (IFPRI, 2010).

2.2  Agricultural Extension and Climate Change

The strong scientific consensus on causes and ofs&émate change is in contrast to widespread
confusion among the lay public (Leiserowitz, 200iA)is scenario places the agricultural extension
agents at a critical position in assisting farmerscope and adapt to climate change. The old
extension models may not work and this calls foreh@xtension approaches that are participatory
in nature. Tarawalie (2008) asserts that inadeqoatemunication between farmers, technical

support staff, policy makers and NGOs is a majobf@m hindering improvement in agricultural
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production. The provision of agricultural extensiservices in Kenya has been done to varying
levels of success amid challenges. It is clear #itough some level of successes has been
registered there are weaknesses that hamper effieetis of agricultural extension (Anderson &

Feder 2004, Riverat al. 2001).

Agricultural extension services after a period egllect are now back on the development agenda
with a sense of excitement about many of the emgrgistitutional innovations (World Bank
2008). There is still much to do in bringing neededension services to small holder farmers
around the world especially the poorest group (d&#énk 2008). The investment in agricultural
extension services has the potential to improvealgural productivity and therefore the farmers'
incomes in the developing economies where more 9086 of world's nearly 1 million extension
personnel are located (Feder & Anderson 2004).cAgitral extension agents will play a crucial

role of awareness creation to the vulnerable fasroarthe impacts of climate change.

2.3 The Challenge of Measuring the Impact of Agricultural Extension

Many factors affect the performance of agricultureomplex ways and it is difficult to attribute
specific impacts at farm level to extension sewi¢@dnderson & Feder, 2004). Nonetheless
(Romani, 2003, Muyanga & Jayne 2006 and Demiryuf€K,0) note that productivity of these

factors is affected by the quality of informatiamdeeffectiveness of the communication process.

The difficulty in attributing the impact of extensi on agricultural production has resulted in under
funding of research activities in the developingreamies and therefore hampering their skills and

knowledge development (Purcell & Anderson 1997 Anderson & Feder, 2004).
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Extension is a public good; in most countries bffered by the government using the tax payers’
money. It is therefore imperative to measure itpdot in order to justify the financial input and
therefore establish if its beneficial to the enchsuamer- the farmer. Although Belt al. (2001)
economic analysis of extension projects is sintdathat of any investment appraisal; (Anderson &
Feder 2004) urge that it is not a straight forwprdcess in agricultural extension and there are
challenges of appropriately valuing and attributafrthe benefits. Marediet al. (2001) suggest
that for projects that deliver knowledge produasptoducers, effectiveness in productivity is
guantified by estimating economic benefits to pemta and computing the rate of return to
investment. The rate of return can be computedutiitroeconometrics by relating productivity
changes to investment in research and extensigan B such cases most studies have focused on
impact of research rather than extension (Andeg€s&eder 2004). Birkhaeuset al. (1991) used a
systematic computational comparison of cost ancefitebetween areas where extension is used

and where it is not.

The performance of research systems is assessexliaccto the recognitions they receive within
scientific community, where research priorities @@ necessarily aligned with those of the
extension agents or farmers they come in contatt (nderson & Feder, 2004). In other cases the
assessment of effectiveness of extension is dommeigh collecting and reporting on the input
indicators which leaves out aspects of the extenagents accountability to the farmers (Anderson
& Feder, 2004). In lieu of these challenges in grsag a cost to extension process this study
chooses to use a method that analyzes the charactdre individuals who form a network and in
defining their roles in the adoption process anggests cost effective entry points for extension
agents. The extension agents’ role was also bigzathto inform further researches into the cost

effectiveness of extension approaches.
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Agricultural extension services have traditionaflycused on dissemination of research and
development information to farmers (Roling, 199@&xtension agents provide professional
technical advice with the aim of improving theirrfang methods. Extension services were for
many years associated with models of diffusion ashajption of innovations (Rogers, 1971, Rogers

& Shoemaker, 1983, Long & Villareal, 1994; Rolinb#90).

The top-down approach in diffusion of innovatiohedry; has been criticized as being linear, top-
down and viewing the farmer as a passive recipi@ntresearch findings, inventions and
innovations. Climate variability and change is aembmenon that the local communities have
experienced and observed; their resilience attesthe wealth of their indigenous knowledge

which must be tapped into by the extension agents.

Drinkwater (1992) in his study on the use of farmesearch groups in rapid rural appraisal and on-
farm trials found out the importance of local farsieexperimentations on their farms.

Acknowledgement of the experiments were succesgsfie establishment of dialogue between the
extension agents and farmers who subsequently comated easily and learned faster new

technologies developed out of their dialogue asd ahproved their farming systems knowledge.

The importance of involvement of farmers in adaptxperimentation is shown by a study carried
out in Mali by Stolzenbach (1999) in which he shdvesv farmers have a better understanding of
the complex factors that influence agricultural darction. Stolzenbach (1999) found out that
farmers have a wealth of tacit knowledge aboutr teevironment and they continually carried out
experimentation on their farms using techniques dha akin to modern experimentation but which
are focused on agricultural production. Asasteal. (2012) measured adaptive capacities of

farmers in Ghana to climate change by using thelle¥ traditional knowledge, consultation
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among other factors to determine the adaptive ¢dgmcin another research; farmers in Ghana
were shown to experiment to solve their problems, to satiate their curiosity (Millar, 1994). By
picking some traditional knowledge in climate changdaptation; it is possible to follow
information flow among actors; the direction ofsttilow can also determine the level to which
such information was blended into the whole projegtlementation. These studies illustrate the
importance of linkages between various actors g differ pathways through which information is
shared. Davis (2008) notes that; the failure bgaeshers and extension agents to understand and
involve clientele in problem definition and solvitigrough technology development due to weak
linkages between research and farmers are amonghttiienges facing extension in Sub-Saharan

Africa.

White (2008) argues that the lack of an "Africa@honunication theory to guide extension is a
major challenge to Sub-Saharan African Countrielein of the importance of communication in
agricultural extension. White notes that "The nadioagricultural research systems in most
developing countries consider research as theirggagoint for disseminating agricultural
knowledge. Agricultural programmes are thus planmedational offices and passed down through

extension agents to farmers".

2.5 Participatory Approaches and Agricultural Information Flow

Swanson & Claar (1984) definition of agricultuettension as an ongoing process of getting
useful information to people and then assistingé¢hpeople to acquire the necessary knowledge,
skills and attitude to utilize effectively this orination and technology concurs with (Demiryurek,
2000) assertion that communication is a major eonc for agricultural extension services.

Chamberst al. (1989) in farmer first approach emphasize infdromand knowledge exchange
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between different actors in its generation, dissetnn and utilization. The various actors in the
agricultural extension system can be viewed aseagdi groups that act as sources, channels or

targets of agricultural information and technolagie

Grothman & Patt (2003) argue that decisions on atiémchange are socially constructed and
negotiated; to exploit such a system it is impdrtanunderstand how information flows through
these social systems. Risbatal. (1999) differentiated adaptation process inta &iages namely;

- information collection (awareness), planning, iges implementation (decision making),
monitoring and evaluation of the outcomes of suetisions. This compares well with Hovlagd

al. (1953) stages of a communication process whieli @mumerated as attention/ reception of the

message, comprehension, yielding and action.

Participatory models increase interactivity andrefere diffusion of information which is a
prerequisite for the adaptation process. Farmergaional human beings that make choices and
decisions that best suit their needs (decision ngatheory); they will thus learn from sources that
offer relevant information to their local farmingstéems needs. Farmers are not passive listeners
but they actively select messages that best megtrteeds as posited by the uses and gratification
theory. According to Nitsch (1991) farmers applyaptive rationality which is a product of
continuous interaction among visions and experigncédaptation to climate change can be
enhanced through a participatory learning procesmdrease rural agricultural productivity by
using assisted self-reliance and appropriate legmiodes Uphofét al. (2000). This process needs

to be anchored on information needs which mustidpectively mapped out.
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2.6 Social Networks and Agricultural Information Flow

Social capital in the form of groups is used in cwmities worldwide, especially in the rural areas
as safety nets to cope with risks and for mutuaistance (ILRI, 2008.). Rural communities
interact within and across social levels on variosks and this form a crucial component in their
resilience to uncertainties. Studies show thatadawetworks have a significant influence on the
adoption decision of individual farmers (Conley &ty 2001, Baerenklau 2005, Matuscldtel.
2008). Adaptation occurs in a physical, ecolog@atl human system and involves changes in
social and environmental processes, perceptiordirafite risks and thus practices that serve to

lessen the resultant adverse effects while expbpitie new opportunities.

Interpersonal communications channels and frequehayteraction between individuals influence
attitude change (Kadushin, 1966). Individuals @kely to be influenced by the members whom
they interact with most and have some similarithe3e networks are important in collective
community actions (Granovetterl973, Crona & Bodb0D®&. The characteristics of the social
networks in a community influence successful NdtResource Management (NRM) due to their

profound effect on the diffusion of information akibwledge (Crona & Bodin, 2006).

The linkages that connect actors in agriculturaleesion system facilitate the exchange of
information, transfer, uptake and utilization osearch findings and technology (Chemtaal.
2003). In most developing economies informationvamch extension advice is based, is not
generated within the extension organizations bsejparate systems (national agricultural research
institutes, universities, private research firmsyl &uch management systems give little weight to
extension agents and farmers' opinions and pesrifAnderson & Feder 2004). The weak linkages

challenge, traces back to the initial agricultieaiension efforts in Kenya; for example the World
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Bank sponsored Integrated Rural Development Préie@P) in 1970s did little to link farmers to
researchers and the private sector (Davis, 2008n@et al. (2003) in their evaluation of concepts
and practices of agricultural extension in deveigptountries found out that many organizations
dealing with research and development in developmgntries are faced with poor participation
and cooperation by end users in research activiBest & Pilifosova (2001) acknowledge that
there is very little empirical research literatwre the process of adaptation in decision making by

farming communities on climate change.

Chamberset al. (1998), Ansu-Kyeremeh (2005), White (2008) andaWwalie (2008) have noted
that the top-down introduction of agricultural heologies with little input from the farmer are a
main barrier to the blending process which is \ittathe adoption of such technologies. Kenya has
several local and international agricultural reskainstitutions like ILRI, KARI, ICRAF and
therefore a critical mass of agricultural expertsd asubsequently agricultural innovations.
Agricultural research outputs are a fundamentainetd for science and technology planning in
developing countries (Bertin, 2010). These outmésd to address the farmers' needs and blend

with their indigenous knowledge for them to be addp

Participatory research between the farmers, reseez@nd extension agents can be strengthened
through continuous dialogue that supports the fesnte identify their problems and solutions
which best fit into the local farming systems (Ma& White 1993). Chambest al. (1994) in the
farmer-first model note that the starting pointdefzelopment is the active and equitable partnership
between rural people, researchers and extensiomtsagirough a participatory research
communication process. Social Network Analysis mffa framework within which such

participatory approaches can be accessed.
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2.7 Social Networks Analysis (SNA)

Social Network Analysis (SNA) is the analysis dfat®nships among agents, groups or entities in
a social setting in relation to exchange of a givesource. SNA studies the patterns of relations
among individuals, organizations and other socra@ugs such as states (Wasserman & Faust,
1994). Social Network Analysis focuses on the retetl aspects of social behaviour and views
social structures as arising from patterns of adgon between individuals (Wasserman & Faust
1994). The SNA methodology has been used in digeipllike sociology, business management
and public health but remains underutilized in @gture and natural resource management

(Springer & de Steiguer, 2011).

The relationships provide channels for resourcestea for example money and information; they
also present opportunities and barriers to an iddal's actions (Wasserman & Faust, 2005).SNA
is focused on uncovering the patterning of peoptééactions by answering the questions; who is
the main actor in a network?, who is most influginthember?, who acts on the periphery?, who
offers the most important connections? And whichdkof information is shared through the

network?

SNA is an interdisciplinary methodology that incorgtes anthropology, communication,
mathematics, statistics and computing disciplimgs a very versatile research method used in a
wide array of disciplines (Scott 2000). Statistioathods have been applied to SNA for example
correlation analysis have been introduced to ifietiie determinants of network positions or to
estimate the likelihood that a relation exists lestw two or more actors within a network (Brieger

2004).
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The actors in social networks are linked togetherdiationships called ties; the nodes represent
the actors involved in the relationship. Socio-gemetworks are composed of all the actors within
a population while ego-networks are composed ofelecsed group of actors. This research
analyzed ego-networks. There are numerical andhgralptechniques used in the description and
measure of networks to assess the flow of resowbésh this research also utilized (Matuschke

2010).

Social Network Analysis (SNA) when applied to commuation about agriculture in rural
communities reveals regularly used sources of adeitagriculture and conversely those who are
not well connected to established networks (Garfal®93). Williamet al. (2006) used SNA to
evaluate educational programmes; they found oun fiteeir research that SNA is an effective tool
for evaluating school programmes that foster greediaboration between actors. Zack, (2000)
applied SNA to measure effects of organizationatesys on social communication structures.
Zack (2000) demonstrated that SNA can be used tderstand information flow and
communication patterns in organizations. Barthagr al. (2011) used SNA to map out the
University of Minnesota department of agricultuextension outreach. In their study they found
out that SNA offers a unique method for describargl measuring extension outreach to the
internal and external actors and can inform béttemwledge management approaches. Zack (2000)
and Bartholomay (2011) recommended SNA as a stcaspgroach that can be used in developing

internal collaboration, communication and in cortthgsystem-wide impact evaluations.
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2.5 Previous Studies on Social Networks Analysis

Few studies explore the nature of social netwankbé diffusion of climate variability and change;
we look at three examples that applied SNA in stugljarmer’s adoption. Three studies described
in this sub-section applied social network analysistudy natural resource management along the
Kenyan coastal region, the uptake of integrated pesmiagement among tomato farmer groups in
Kiambu and diffusion of innovation among farmer @gpe in Kenya and Ethiopia. The studies
analyzed social networks at the group level andataetwork characteristics at the individual

level. They provide more information on the rolésctors in the diffusion process.

Darr & Pretzsch (2006) used social network analysistudy the spread of innovations within
formal and informal farmers groups in rural comntiesi in Kenya and Ethiopia. They studied
group characteristics that affect the diffusionnwfovations in a group setting. The study areafs jus
like Sakai- sub location, had received previouspsupfrom development donors in support of tree
planting. The findings revealed cohesive groupshwiititensive information exchange and
collaborations among members facilitated the spagadnovation. It also found out that the spread
of farming practices was effective through integoeral interactions and communication among the
rural communities. The study recommended a studgetalone at the individual level using a
gualitative approach to get more insight into thi#usion process. A study done in India by
Matuschke & Qaim (2006) showed that individual ratve as opposed to village networks played

a significant role in the adoption of hybrid wheat.

Raini et al. (2005) carried out a study on the Integrated Restagement (IPM) information flow
using SNA combined with descriptive statistics. iffiesearch specific objectives were to:- Asses

how the density of selected social networks shapeato IPM stakeholders interaction and to
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examine the structural patterns of connectionsidsded by social relations and the role they play
in IPM information flow. This was the first studg apply SNA in the study of information flow
among the tomato stakeholders using IPM. The stuay done in central Kenya in 2004 and
mainly characterized social networks in terms @aésnd density. They found out that the density
of social relations influence IPM stakeholder'srattion behaviors and induce various structural

patterns of connection.

Crona & Bodin (2006) carried out a study among d¢bastal communities on how occupational
(defined by the fishing gear) and relational societworks affected the diffusion of information
and knowledge on natural resource extractions. Tised knowledge as the dependent variable and
its distribution among resource users was qualgaticompared to map out the group relations.
They found out how influential groups of non-fisimen who had limited communication with the
various fisher groups but were key in creating ¢eelthrough which information flowed. The type
of fishing gear influenced social network formatiand provided channels of communication.
Groups with strong intergroup relations and santéepaof relations had strong influence on the
other with the same occupations; this is in tandéth Wasserman and Faust (1994) assertion. It
should be noted this study was at the group lendlthe resultant social network. No study has
been done in climate change adaptation communicéiemce the need to carry out SNA in this

area.
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2.6 Theoretical Framework

This sub section briefly describes the theories gléded this research; starting with the Diffusion
of Innovations theory which laid the foundation fondern diffusion theories is included to give
the historical background to the study. Blendingl &entripetal models are also discussed to
complement the current participatory approachesgicultural extension. Because climate change
adaptation has components of behavior change, #ugsidn making theory is included to

emphasize that fact that the rational trait of andes in a communication process.

2.6.1 Diffusion of Innovations

Early approaches to research in the diffusion afovations emerged from the fields of
anthropology, geography, sociology, health and camoation but were consolidated into a single
research tradition in the 1960s (Rogers, 1983)adaption of new technology is a central feature

in the transformation of farming systems in ecormd@velopment.

The Everett Rogers theory of diffusion of innovasalescribes the process by which an innovation
is communicated through a certain channel over tam®ng the members of a social system
(Rogers, 1983). According to this theory innovatimfers to any new idea to a group of
individuals. Information about research outcomeas tteerefore be considered as new. The theory
posits that an innovation attains a “tipping offifdd over some time upon its introduction and

communication at which it spreads through a sa@yatem through a domino effect (Greg, 2003).

The theory lists five procedural steps througholhinformation goes through once it reaches the
targeted audiences as follows; knowledge, persnadiecision, implementation and confirmation.

Among the factors that influence the adoption ofvrideas and practices are communication
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channels and the efforts of the practitioners (Llenb984). This attempts to illustrate the preférre
channels of information exchange and also desctibesrole played by agricultural extension

agents in government and NGOs, opinion leadersaigious groups.

The theory is still in use but it is seen to beddy top-down with very little analysis of the need

of the end consumer of innovations and largely cosigt with the modernizing theory (Servaes,
2003). The theory assumes that scientists oridish@telop innovations which are transferred by
communication workers and other intermediariesappulied by agricultural practitioners through a

linear model (Kline & Rosenberge, 1986).

Chamberst al. ( 1989) in their farmer-first paradigm challertbe modernization paradigm of this
theory in agricultural extension as a straightviand process that diffuses modern techniques with
the aim of attaining economic development amongtdinget groups. This approach still forms a
strong component of development initiatives thderon technology. Understanding the farmers’
perspective has been a major influence in the dpwatnt of participatory research methodologies
Shah, (1993) which are largely driven by demandrastdhe supply of the technology as diffusion
of innovations theory posits. The Diffusion of Imadion theory though top-down in nature
acknowledges the important role played by horizochannels of communication. This is implied
in the factors that it outlines that support diftus of innovation namely: - Relative advantage
compatibility, complexity and trialability; all tise factors are constructed through interpersonal

interaction.
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2.6.2 Blending Theory

The study by Tarawalie (2008) on People's PartimpaProgramme (PPP) in several African
countries introduced the concept of blending incadfiural extension realms. The concept refers to
the incorporation of indigenous culture within negricultural technologies inventions and
innovations through stage-by-stage participatorgregches in rural development programmes.
The main focus of this concept; is that the tamjdtedividuals are not passive consumers of
technologies since they are continually engagelbéal experimentations in agriculture on their
farms. The importance of indigenous knowledge amtlial practices of the local communities

must be considered and integrated in the developimiiatives.

The concept of this approach of extension commtioicas best illustrated in Uphoff (2000) study
on Gal Oya irrigation scheme in Sri Lanka. In ttése the already existing groups of local farmers
were aided by catalysts (extension agents throagticgpatory communication) to revive a local
agricultural irrigation scheme. The catalysts stesi the local communities by training them on
how to carry out problem identification and solviagd how the lessons learned can be shared
through horizontal channels. The local groups tgmtesentatives who sat with the district level
committees this enhanced bottom-up communicatigph@ff, 2000). The success of this initiative
was tied on rural community participation in thendfication of the problem and active solution
seeking and the sharing of information among thenéa groups. This theory is relevant in this

research in that it puts emphasis on indigenousvledge which is embedded in social networks.
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2.6.3 Centripetal Communication Model

Ansu-Kyeremeh (2005) in his theory of grassrootsigipatory communication points at the flaws
of the current extension model which was imposed\itan countries by their colonial masters.
The model referred to as centripetal developmemhngonication structure, is in contrast to
centrifugal model where innovations and inventi@re formulated from the centre and then
transferred to the periphery without considering tiiews and knowledge of people at the
periphery who are considered passive and helgiesentripetal research and innovation is driven

from the periphery to the centre.

Centripetal development communication structurperigposed by the Ansu-Kyremeh as a model
that can correct the traditional dysfunctional stimwe of communication. The model recognizes
and incorporates local organizations and formsoafimunication for decision making and adapting
improved forms of education, agriculture and ofleems to African values, motivations and forms

of communication.

This is corroborated by Melkote (2001) definitioh development communication in which he
asserts that it should not only be based on ex@&ahgnessages but should aim to emancipate
people so that they can determine their own fulyrexploiting their innate powers. Ascrettal.
(1973) pointed out the lack of knowledge and slal®ut an innovation and not being involved in
the development planning process as the majoreneitks to adoption of innovations in Kenya.
This theory underscores the importance of bottontapmunication in agricultural research and
guided this study in understanding interpersonanaels that serve to inform farmers on

appropriateness of innovations based on on-fa@afstri
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2.6.4 Decision Making Theory

This theory has been applied in the study of adaptapacity of people to climate change by
Grothmann & Patt (2003). According to the authdwes decisions by people acting either to avoid
negative impact of climate change to things theluevaor to benefit from the opportunities

associated with climate change; partly drives theegss of adaptation to climate change and its

impacts.

According to the theory the higher the perceivedbpbility of being exposed to an event that
causes harm (in our case climate change) the hitjeeappraisal of such impacts and thus the
resultant in an action, the theory refers to thss risk perception and perceived severity
respectively. Smallholder farmers aware of the atemvariability and change effects are better
placed to respond to the information on adaptatod are more likely to adapt. This theory

explains the rationality of audiences and why thignportant in attitude change.

2.7  Conceptual Framework

Climate variability and change phenomenon is alyeaftecting agricultural production in Kenya.

Farming communities in the Arid and Semi Arid LafdSALs) are among the most affected with
this climatic phenomenon. This presents a new ehg# to agricultural extension which calls for
new approaches of diffusing information. This studgked at the climate variability and change

information and communication management aspedtimvé social network setting.

The research is conceptualized around a scenatwoofajor audience groups namely the farmers
residing in Sakai sub-location, an area that isedrpcing climate change and variability which is

affecting their agricultural activities and on tb#her hand and the agricultural extension agents
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together with the development partners. In ordeladopt, these farmers need information on
appropriate agricultural techniques, this is infatimn which resides with the extension/agricultural

experts and also with the farmers in the form adlitional/indigenous knowledge.

The dependent variable was the information on d¢kn@hange; with the independent variables
being the audience groups’ characteristics like ltheel of education, gender, income, group
membership (religious and social). The Audienceugsohave been classified into the following
three groups:-
1. Agricultural extension agents
a. In government
b. NGOs
c. Faith based organizations
2. Farmers who have adapted to climate change by iptardrought resistant cropsand
practicing conservation agriculture (mulching).
a. After getting information on climate change
* From fellow farmers
* From extension agents
3. Membership to groups:-
a. Those who belong to a social network
b. Those who marginally belong to a social network
Adaptation is indicated by the implementation ofledst one of the climate change adaptation

agricultural techniques.

The agricultural extension agents are importanthie adaptation process since they have the

relevant information on how the farmers can adaptlimate changes through the adoption of
29



innovation in their farming practices. These inrtavas include growing of drought resistant crops,
conservation farming, use of irrigation, naturaaerce management, rain water harvesting among
others. Farmers on the other hand have indigennaw/lkdge on coping with adverse climatic
conditions and therefore are not passive recipieh&ich information. The two groups therefore
need to blend their knowledge through participatextension approaches. Figure 1. presents the

conceptual model that guided the research.
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Figure 1: The Conceptual Model
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CHAPTER THREE

3.0 Methodology and Research Design

3.1 Variables in the Study

The flow of information on the agricultural adagtimeasures was the dependent variable in the
study. The independent variables were the landager@wned by each household, age of the
household head, level of education, marital staing group membership. These variables were
determined through interviews and observation (Aplpe A).The respondents were classified
categorically for example on land acreage into smaédium or large scale farmers, the other

variables are illustrated in Figure 2.

Purposive sampling was done among respondents vene household heads; either male or
female, residents in the study area and have dittreefited from the drought resilience project,
or have been in contact with beneficiaries and haydemented climate change agricultural
adaptive measures. This was followed by snowballmigich identified the subsequent
respondents based on the exchange of informatiocliorate change adaptation within and

across five villages in Sakai sub-location.

Age Gender Education Group Relation Land Acreage Marital Status
Level membership
1. 18- 1. Male 1. Primary 1. Social 1. Neighbor 1. Small (<3 1. Married
35 2. Female 2. Secondary 2. Religious 2. Rglatlve acre;) 2 Not Married
2. 35- 3. Tertiary 3. None 3. Friend 2. Medium (3-
50 4. Same age 5acres) 3. Divorced
3. >50 group 3. Large >6 4. Widowed

acres
Figure 2: Study variables
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These variables were used in the description ofvorét characteristics and their effect on
information flow by showing:-The sources of infortioa on climate change adaptation, the
strength of ties between actors and the directidnformation flow (into or from an individual

and a group)
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3.2 Study Site
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Figure 3: Map of Sakai sub-location showing the ¥ie villages
(Source CSTI, 2009)
Sakai Sub location is approximately 24.5 km squeo®gers five villages of Kathamba, Muiu,

Kiteani, Linga and Nthongoni (see Figure 3) witpapulation of 4,866 and composed of about
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520 households (CSTI, 2009). Sakai sub-locatidadated in Waia location, Kisau division and
Mbooni East District, Makueni County. The framers this sub-location have since time
immemorial depended on rain fed agriculture bus tims increasingly come under threat from
the climate variability and change phenomenon whig hit the area. Farmers interviewed gave
accounts of how rainfall patterns were regular bow they used to harvest a lot of crops. Over

time the rainfall patterns have become erraticang production has dwindled.

Figure 4. Cowpeas plantation in Kathamba village

A drought resistant crop being grown by farmerSakai, notice the mulching between the rows
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The average land holding size is about 3 acrehpesehold for 64% of the households; 6-10
acres per household for 18%; 11-15 acres per holgsétr 7.9 % of households while 1.3%
own over 40 acres (CSTI, 2009). The rains in Sakad to come in two seasons; the long rains
in March/May; and the short rains in November/Delsem According to the baseline survey
done prior to the project implementation, 97.3%tltd residents were aware that there were
changes in the climatic patterns since the 198@&T(C2009).The change in rainfall patterns,
frequent and prolonged droughts resulted in a wstertage and subsequent food insecurity,
conflict over natural resources, inadequate fodaelr pasture among other livelihood problems

(CSTI, 2009).

Sakai sub-location was selected for this reseaedause there have been efforts to train local
communities on climate variability and change ad@ph through appropriate agricultural
practices by the Ministry of Agriculture in collatadion with NGOs and other donors. The
villages setting offer unique social networks buddound information on climate change
adaptation and therefore one can generate infasmatetworks. The adoption of agricultural
innovations and adaptation to climate change is tappening in this population hence the

reason for choosing it.
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Figure 5. Cassavalantation in Muiu village,

A drought resistant food crop that is being growrfdrmers in Sakai sub-location.

3.3 Study Population
The study was undertaken in five villages in Sakabd-location in Makueni County. All the
villages are situated in an area that has recesupgort from the government and development

partners and are experiencing climate change.

3.4 Sample Size

Sakai sub-location has approximately 520 househaddsrding to a baseline survey done prior
to the drought resilience project (CSTI, 2009). Baenple size to calculated using this formula
by Dohoet al (2003).
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n =X’gPq
d2

Where

n —The desired sample size

32 the standard normal deviate at the required denfie level

p - The proportion in the target population estedao have characteristics being

measured

q-1-p

d - Level of statistical significance
Because there was no estimate available for theoption in the target population assumed to
have the characteristics of interest 50% was useording to Fisheet a.l (1935)

recommendations.

n= (1.96%(0.50) (0.50)

(0.05¥ =384
The study population being less than 10,000, d fample estimates fnwvas be calculated
using the formula below:-

= n 384

1+n/N = 1+384/520 = 220
This sample size was rounded down to 220 househibidswas divided equally among the five
villages in Sakai sub-location to yield 44 respandeper village (the assumption was that the
variation in village populations wasn’t significhntdifferent). The initial respondents were
identified through purposive sampling (based onirtlfi@ming characteristics that showed
adoption of agricultural techniques for climate i@ adaptation) and snowballing was used to

identify the other subsequent actors in the sawalorks.
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3.5 Instrumentation

Primary data was collected using semi-structureglsgionnaires (see Appendix A) developed
using Tailored Design Method (Dillmaat al. 2000), from household heads in five villages. The
guestionnaires were pre-tested for reliability satidity in the study population by the recruited
research assistants. Observations were also usalléot data using a check list (see appendix
D). The questionnaires were administered usinmi@nview protocol. The initial households in
each group were purposively identified based oretacsiterion (see appendix D) this was
followed by snowballing to generate subsequentaiedents in order to establish the patterns of
information flow. Secondary data was collected fragports on the project that also included

gray literature.

3.6 Data Collection

Six research assistants were recruited with thistasse of the Sub-County Agricultural Officer
(SCAO), who was closely involved in the Sakai clienehange adaptation project. The research
assistants were sourced from the respective vildgeease of identification of the farmers by
names as listed during the interview. The reseassistants were trained on how to administer
the questionnaires (Appendix C) and a pre-test donensure they were conversant with the
filling of the questionnaire and they participatéd the pretesting of the questionnaires

(Appendix A).
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The data was entered into NodeXL from where socétrimvalues and graphical representations
(socio-grams) were derived. In the socio-gramsirideviduals and organizations are shown by
nodes (shaded circles), their links (ties/edges)ilarstrated by a line in joining the nodes. The
ties show the direction of information flow which @ither one or two way; the socio-grams also
show the position of the different nodes in relatim their importance in the sharing of

information. The study uses two formats of sociargmpresentation namely: - Harel-Koren Fast
Multiscale and Fruchterman-Reingold. They were usetlustrate visual attributes of the social

networks.

Data was collected concurrently from the five \gta in Sakai sub-location. To start off the
process of data collection a farmer implementingnale change adaptation agricultural
technique(s) was identified by observing their faramd brief interview from where snowball
sampling technique was used to identify subseqizenters based on information exchange on

climate change adaptation agricultural techniques.

Recall of names by respondents was used to gereerateimum of one name to a maximum of
four names of fellow actors who either act as ar@@wr receiver of information on climate
change adaptation. This limitation in the numbes Wwaenable the respondent to name only the

strongest network partners.

The household heads (either male or female) wesedat® indicate their sources of information

and whom they subsequently share it thereafter agthegards to climate variability and change
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adaptation in agricultural production and the ief&hip between them and those with whom

they shared the information.

3.7 Data Analysis

3.7.1 Illustration of Relational Links among Actors

Binary measures were used to illustrate the exgsten relationships as shown by whether or not
two actors are related based on information onatknthange adaptation sharing. The direction
of the relation was also showed by the arrows eneitiges and measured using in-degree and
out-degree centrality measures. For example,twib farmers A and B in Sakai sub-location
have a relation based on the information they sbarelimate variability and change adaptation

agricultural practices; this was expressed as f@teandcy matrices as follows:-

Xas=Xpa=1 if they share information between them. In whigise the adjacency matrices are

symmetrical in that Xg= Xga

Visually in the socio-gram was illustrated by tltge joining two nodes and the direction by the

arrows.

On the other hand if only farmer A relates to farlBeand Farmer B doesn’t relate to farmer A

then this is expressed as:-

Xag=1 and Xpga=0
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SNA is derived from the graph theory; the set atiges is what is referred to as nodes(A and B)
and the lines (edges) connecting them are cakedwhich can be directed or undirected, in this

study they were all directed.

The strength of the tie between farmers A and B alo be measured on ordinal scales
(Hanneman & Riddle 2005). Matuschke (2010) addedintterval scale and ratios in measuring
the nature of the relationship between actorsekample, it can be measured that farmer A likes
farmer B, two times more than farmer C. The scdpihie study didn’t cover the two scales of
measuring relationships in the studied network®ytlare mentioned in this literature for

information sake.

Measures of centrality namely network density, laetmness, closeness and reachability were
used in this study to show how actors control imfation, the power they possess and the
number of intermediary contacts between any twividdals (Bodinet al. 2006;Valante, 2003).
This described the network characteristics bothaindividual and group levels. Conceptually,
each centrality measures represented a differeceps by which key players influence the flow
of information through a network (Valante, 2003gn@ality measures indicated who occupied
the critical positions in the network. Central pimgis were equated with opinion leadership or
popularity of these traits which are associatechvaitioption behavior (Rogers, 2003) and in
agricultural extension these are indicative of ¢éiméry points for agricultural extension agents,

during awareness creation/advocacy campaigns.
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Additional questions were asked to show the frequeni interaction between the actors based
on a single adaptive measure which were the growimjought resistant/avoiding crops (maize,
millet, soya beans, cowpeas, green grams, pigeas & beans).This information was analyzed
using NodeXL computer programme to determine wiaictors were involved in dissemination

of information on climate change adaptation adggitand the frequency of interaction with the

other actors within and across villages.

3.7.2 Network density

Network density refers to number of ties in a netnexpressed as a proportion of the number of
all possible ties. Network density is therefore tlagio of actual numbers of relationships
between people observed in the network and thé riataber of relationships that are possible
within the network (Wasserman, 1994). It is theoraf all actual ties within a network to all
possible ties; it is calculated by dividing actues in the network with the number of all
possible ties (Newman, 2003). In an undirected agtywthe number of possible ties is defined as

n*(n-1)/2 and in a directed network, it is the nienbf possible ties is n*(n-1).

Using the example above it is the number of otlaemérs that farmer A communicates with
compared to the total possible number farmer Aaznally pass information on climate change
adaptation to in the social network. So if a netwof size g contains L relationships then the
network density will be calculated as follows.

A= _L
9(g-1)
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When L= zero then no relationships exist betwegnaarors in the network. When all nodes are

connected to all other actors L= g (g-1) and dgresjuals to a maximum of one.

This centrality measure contributed towards thees@ment of the first and second research
objective which were on the identification and @werization of social networks through which

information on climate change and adaptation tglkase.

Density represented pathways rather than volumeoaimunication; hence this was used to
inform the utility value of a given path; it illusted the speed of information diffusion among
actors, since a dense network will also have matgvpays of information flow. Therefore in
dense network actors interact with each other #atjy and thus information spreads faster
compared to a less dense network (Valente, 1995t¢lo&ely knit network or a perfectly

connected network is called a clique and will havestwork density of 1.

3.7.3 Degree Centrality

Degree centrality is the number of ties a node ktasieasures the likelihood of getting any
resource flowing through a network in our case nmf@ion on climate change adaptation. In
cases where the ties are directed (originate frasausce and reaches a target audience, can be
reciprocated) two measures of degree centralityised in this study namely:-

I. Indegree

II.  Outdegree
Degree centrality measures the position of a ghaate as a mediator for geodesic paths between

other nodes in the graph (Freeman, 1978).
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3.7.3.1 In degree
Is the number of actors/edges pointing to a giveden(Freeman, 1978, Degenne & Forse,
1999).In collaborative networks in-degree may meaaform of popularity and potential for

influence and leadership.

It is the count of the number of ties directedite hode. In degree is often interpreted as a form
of popularity of an actor in a network (Freeman/3)9The number of ties ei coming into a node
and is expressed as.

= ej

n-1

3.7.3.2 Out Degree
Out degree is the number of ties that a node direcothers within the network. It is calculated
by dividing the number of ties di going out of adeo

= di

n-1
It shows the capacity for sociability and extentdependency.
A value of zero for both in-degree and out degteews that a node is isolated and without
interaction on one hand and on the other may aislicate situation of self reliance or

resourcefulness.
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3.7.4 Betweenness Centrality

Betweenness measures the extent to which a pantiocate lies between other nodes in a given
network. Betweenness measures how actors undey stdfunction as point of control in the
communication process. Actors with a high betwessnwere deemed to play important
intermediary role and therefore could act as breketheir networks (Coulon, 2005).Such actors
influence the flow of information through a netwoby facilitating, hindering or altering
communication (Freeman, 1979 and Newman, 2003). délketion of actors with high
betweenness from a network can impact negativelyositively on the network depending on
the role such information was serving; exampleswth actors are visually illustrated in the
socio-grams. Betweenness is a centrality measatettantifies the number of times a node acts

as a link along the shortest path between two nodes

Betweenness centrality is therefore the sum ofdiméarmer i, needs farmers k (the subject of
the measurement) to reach another farmer j in dego path. If gij is defined as the number of
geodesic paths between farmers i and | and gikhéesnumber of these geodesics that pass
through farmer k, then farmer k's betweeness dégtcan be calculated as:-
G(n) :Zgjk(n)/gjk
j<k

Where g = the number of geodesics conneciikgand

gik(n) = the number that actois on.
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3.7.5 Closeness Centrality

This measure is based on efficiency and indeperd@freidkin, 1991). According to (Freeman,
1978) - Closeness centrality (Ci) for a given nixldefined as the sum of the geodesics (ties)
between that node (i) and all other nodes in tla@lyi(j). This is an inverse measure and so the
higher the closeness centrality measure, the lssat is the node (Valante, 2003). Actors with
high closeness centrality are positioned closethers and in the network and can therefore
efficiently transmit information (ibid).Closeness hased on the inverse of the distance of each

actor to every other actor in the network.

It was calculated using this formula:-

Co(n) = |3 d(n,n))

-1

Where d (ni, nj) indicates the smallest numbeir#d linking nodes ni and nj (the geodesic
distance).

Closeness Centrality is a measure of reach arupiged to show the speed of information flow.

3.7.5 Eigenvector Centrality

Is a measure of the influence a node has in a mktWbis measure illustrates the fact that not all
connections are equal, and the fact that connectiompeople that are more influential is more

important (Newman, 2012).The actors with high eigetor value are linked to well connect
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actors and may influence many others in the netwedher directly or indirectly through their

connections.

3.8 Pearson’s Product Moment Correlation

Social networks analysis is mainly descriptive atune giving the similarities, centralities and
positional measures. This was the reason why gststat analysis to show the relationship
between the dependent and independent variablesdw@s. Pearson’s Correlation test was

carried out to show if there is any correlatiorveen the dependent and independent variables.

48



CHAPTER FOUR

4.0 Results Presentation and Analysis

A total of 165 questionnaires were administere®akai sub-location after cleaning a total of
164 questionnaires out of the 165 administered avedyzed (see Table 12). The study had
targeted to have 220 respondents and thereforeeiponse rate was 75% which is within the

acceptable limit (Yamarinet al. 1991).

In Muiu village 34 questionnaires were administesed upon analysis yielded 120 vertices and
147 (Figure 7 and Table 10) edges. In Nthongoriagé 30 questionnaires and 84 vertices and
98 edges generated (Table 11). In Kiteani villagegRBestionnaires were administered and 93
vertices and 120 edges recorded (Table 8). A wft&6 questionnaires were administered in
Linga village and they yield 109 vertices and 1dg@es (Table 9). In Kathamba village a total of
40 questionnaires were administered out of which \drtices and 245 edges were registered

(Table 7).

Photographs (Figures 6, 10, 11 and 13) were takesmow the various farming innovations in

the Sakai sub-location and are presented in vaseasons of this chapter.
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Figur 6. Tomatoes grown trouh irriatlon and grdted mango
tree and mulching in Nthogoni village. Irrigation is among the innovations
adopted by farmers in Sakai sub-location as an adaipe measure

A : =1 Source: Othieno Jose

The analyzed data is presented per village; a Hoeaik is also offered to show the socio-metric
values of individual nodes, followed by a summairyhe whole Sakai sub-location. Emphasis is
put on the centrality measures and socio-gramsh®mwhole village. All the socio-grams are
directed (direction of information flow is givenhiétwo layouts of visualization are used for this
study namely Fruchterman-Reingold and Harel — Kdéiast Multiscale (for example Figures 32
and 33) for comparison purposes. Personal netvwamio-gyrams have also been used to visualize

individual level connections.
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Emphasis is placed on measures of centrality namalefyee centrality (in-degree, out-degree)
betweenness and closeness, clustering and redipnobich describe the actor and network

characteristic and how they affect the flow of mfiation among the actors.
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Figure 7. Distribution of the respondents in the fie villages of Sakai sub-location.

4.2. Population Demographics of the Five Villages

Out of the 165 respondents 60 were male and 108 feenale translating to 36.4% and 63.6%
respectively. The farmers in Sakai sub-locatiamamost equally distributed across age groups
ranging from 18 to over 60 years (see Figure 7@achart in Figure 8). In terms of levels of
education 18.2% didn't attend school while 42.4%tlé repsondents had atleast attended
primary school, 30.9% secondary and only 8.5% hatkegupto tertiary level (see pie charts in

Figure 9).
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Figure 9. Pie chart showing the level of education of the resndents



4.3 Farm Sizes and Membership to Farmers Groups

Most of the respondents were small scale farmedysidh3% owned more than 6 acres with 46.7
% and 43.0% owning 3-6 acres and less than 3 aagsectively (see Table 1). Most
respondents belonged to a membership group; onKfR2lidn’t belong to any membership
group (see Table 2). The membership groups werals@conomic or religious in nature. In
these social groups members shared informatiorionifg techniques, markets and agricultural
innovations. In economic membership groups memlpenstributed money that members
borrowed and repaid with some little interest. Tiwdigious groups were tied to church

membership, which created opportunities for infdiora sharing on adaptation to climate

change.
Farm size Frequency Percentage %
<3 71 43.0
3-6 77 46.7
>6 17 10.3
Total 165 100.0

Table 1. Land acreage owned by the respondents

Type of group Frequency Percentage %
Social 55 33.3
Economic 57 34.5
IReligious 17 10.3

[Others 1 6

IN/A 35 21.2

[Total 165 100.0
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4.4 Crops being grown following information from friends

In the five villages sampled farmers were growirrgught avoiding or early maturing crop

varieties like beans and drought resistant cropetias like millet, cowpeas, sorghum and pearl
millet as shown in the Table 4 and Figure 14. Ht/lonaize (Figure 10) and certified beans
seeds, grafted mango trees (see Figure 14), coyypeas millet and green grams were the most

adopted innovation following information from felicfarmers (Table 3).

Source: Othieno Jose

Figure 10. hybrid maize on one of the farms in Nthogoni village,

This shows the adoption of scientific research @utes by farmers to adapt to climate change.
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Crop Grown Percentage
Tomato 0.6
Onion 3.0
Hybrid maize 28.5
Sorghum 3.0
Green grams 5.5
Pearl Millet 6.1
Cow peas 8.5
Beans certified seeds 23.0
Mango trees 9.7
Pawpaw 0.6
Banana 1.2
Oranges 0.6
Napier grass 0.6
Avocado trees 1.2
Yams/Arrow roots 1.2
N/A 6.7

Table 3. Table of crops grown following advice fronfellow farmers

Figure 11 Cowpeas intercropped with maize



There was a relatively low percentage (6.7%) ofmfns who were not planting any drought

resistance or avoiding crops (Table 4 and Figuje 14

30
25
20
15
10
5
0 .
(Y N N2 J X <) S 2 S S <
& & & * & ¥ & & o 3 & & & SR
& P & P @ ,bo% R O ¥ &
J/ ¢ R S LR\
C’
%@?’Q *

M Series1

Figure 12 Bar graph of the crops planted followingnformation from friends

4.5 Farming Innovations Adopted Following Information from Friends

Mulching, irrigation early planting, use of organmanure, planting of certified seeds and

terracing were adopted by the farmers as a meanepifg with the climate change (see Fi),.

There was a relatively high percentage (21.8%) asmérs that didn’'t adopt any of these

innovations (Table 4). The grafting technology vedso being used in Sakai sub-location and

especially with mangoes (Table 4 and Figure 13).
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Source: Othieno Jose
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Figure 13 Grafted mangoes in Linga village.
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Figure 14. Farming technologies and innovation addpd by farmers.
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4.6 Reasons for Adoption of Innovations

The need to increase yields and to cope with pgaddndry conditions were the main reasons
given for adopting modern farming techniques andwgng drought resistant or drought
avoiding crops. A small percentage (2.4%) of fasnadopted the farming techniques purely

because their friends did (see Table 4).

Reason for Innovation Adoption |Frequency Percentage %
To increase production 76 46.1
Because my friend did 4 2.4
To cope with climate Change 63 38.2
Others 18 10.9
N/A 4 2.4
Total 165 100.0

Table 4. Reasons given for adopting the agricult@al technologies and innovations

4.7 Formal Agricultural Information Sources

Agro-chemical companies were the most popular fosoarce of information for farmers in

Sakai sub-location; followed by government extemsiagents and NGOs respectively.
Community Based Organization and para-professicalats served as sources of information for
the farmers (Figure 15). In terms of preferena @ommunity Based Organizations were the
most preferred sources of information followed b@@s and government extension agents in
that order. Despite the agro-chemical companiesgottie most popular sources of information

they ranked very low in terms of preference byfdreners (Figures 15 and 16).
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4.8 Frequency of Communication with Formal Sources

Most (44.8%) respondents said they communicatet wiformal source only once in whole
planting season while 23.6% communicated twiceany 4.2% three times (see Figures 15,16,
17). Interestingly 10.3% didn’t have any communaatwith formal sources of agricultural

information (Figure 17). This shows how importawatikontal channels of communication are
important in the dissemination of information amdluencing behavior change. The vertical

sources role is to inform the opinion leaders omehaformation.

Frequency of access to information from formal sources

Three ti
4.2%

Figure 17. Frequency of access to information fronformal sources
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4.9 Farmers Awareness of Climate Change

Most farmers agreed that rainfall patterns havengbd over time and atmospheric temperatures
had risen in Sakai sub-location; alluding to thet fthat the sub-location was experiencing
climate change and that there were high level odramess about climate change among the
farmers. A majority (67.3%) strongly agreed thanelte change was taking place in the area and
only 0.6% disagree that climate had indeed changleid. strong agreement that indeed climate
is changing was confirmed by the fact that 45.5%hoke interviewed knew the scientific name
of this phenomenon as climate change this was lgldefowed by the local nam@&lunyao
38.2% (Table 7)All the other namesKungetya, Uvindukuwanzeve)described drought or famine

like phenomenon in the local dialect.

Names Frequency | Percentage%

Munyao 63 38.2
Drought 8 4.8
Climate change 75 45.5
Kungetya 3 1.8
Uvindukuwanzeve 13 7.9
Disaster 3 1.8
Total 165 100.0

Table 5. Various names given to climate change bgspondents
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4.10.0 Socio-metric Data Presentation and Analysis

4.10.1 Kathamba Village

In Kathamba village 41 questionnaires were adnenest. The average clustering coefficient for
Kathamba village is 0.030 while the maximum clusigico-efficient was 0.5 (see Table 7) this
shows a wide variation in the measure of how irdiiad actors are connected to their neighbours
(see Figure 18, 19 and 23). There are many sulpgrauthin the Kathamba village that are
loosely connected to other groups hence Socialor&tim Kathamba village are less cohesive as

shown by a low graph density of 0.011460761 exampte shown in Figures, 20 and 21.

The village has an average in-degree and out-degifek 653 (Table 7); the maximum in-degree
is 7. This means that most farmers in this villdgee at least two interpersonal source of
information and also acts a source of informatimnapproximately two farmers. The node with
the highest number of incident nodes (in-degres)dsven which means that the node receives

information from seven interpersonal connectionthesub-locations.

The average geodesic distance for Kathamba 3.990&ble 7) which means that on average a

farmer in this village has to go through four ent®us on to gain access to information on

climate change adaptation.
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Measure Value

Graph Type Directed
Vertices 144

Total Edges 245
Self-Loops 2
Reciprocated Vertex Pair Ratio 0.021645022
Reciprocated Edge Ratio 0.042372881
Maximum Geodesic Distance (Diameter) | 8

Average Geodesic Distance 3.990877
Graph Density 0.011460761
Modularity 0.050246
Average closeness centrality 0.016
Maximum clustering coefficient 0.500
Average clustering coefficient 0.030
Median closeness centrality 0.002
Maximum eigenvector centrality 0.036
Average eigenvector centrality 0.007
Median eigenvector centrality 0.004

Table 5. Table of socio-metric values of KathambaiNage

Kathamba Socio-gram shows a network with many eéfarmers and many peripheral vertices
(Figure 18 and 22). In this village with vertex qgalnaving a low probability of forming pairs as
shown by the reciprocated vertex pair ratio of Q@022 (Table 7), the mix of weak links/ties

and strong bonds may explain this pattern (seer€sgiQ and 20).

In general Kathamba village socio-grams show aas@tiucture characterized by many central

actors and many peripheral actors connected byafratrong bonds and weak ties. According

to Granovetter (1973) this mix is good for flowradvel information.

63



Figure 18.Kathamba socio-gram showing all the verties and edges
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Figure 19 Sociogram showing a centra node (Philip)

The red edges in Figure $8ows an actc(Philip) who is central in this network and who ser
a centre for the diffusion of informati, such an actor can act as a broker or a gatekeefiex
communication processThis actor acts a link that can disseminate médron through thi
whole network because fs&e is positioned on a shorter geodesic path or is wditipmed t
reach all the other nodddowever such an actor can also hoard informatia therefore deny
many actorwital informatior since he plays a bridging role in the netwoihen it comes to the

flow of information.

Below are Kathamba egmentric networks soc-grams (Figures 20, 21 and 23showing
connections around selectadde¢s drawn from the networK he selected soc-grams show the

individual characteristics of the various farmerdiathamba
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angeline

Figure 20. Angeline a bridging actor,
To appreciate the linking role played by above actor (Figure 203pmpare thissocio-gram

with the Figure of 23 showing the same actor is a biggeworl.

-"w_h !f
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#

Figure 21. Geoffreya peripheral actor weakly linked by the two nodes (red arrows)
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Figure 22 Daniel (red node) a centrally positioned actc

Daniel (Figures 22 red node) the social network actss a link to peripheral actors both direc

and indirectly.
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Figure 23. Angeline in a wider socio network, comare with figure 20.
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Two self loops (see Figures 18 and 19) were recbird&athamba, while this isn’t possible as
no farmer can nominate his/herself as a sourceamiver of information; this could be due to an

error arising from entering of same names because $armers shared similar names.

4.10.2 Socio-metric analysis of Kiteani Village

Kiteani village recorded a total of 93 vertices antbtal of 120 edges and a graph density of
0.014 and the average social distance (Geodesande) between nodes being 4.4 (see Table 8).
This means that on average a farmer will need anmim of 4 edges to access information on
climate change adaptation. The reciprocated vepaix ratio is 0.017 (see Table 8) and
reciprocated edge ratio of 0.034, pointing to dadaetwork where actors have a low probability
of forming mutual pairs between each other; the kwsauctural linkages in Figure 24
corroborates this Each actor has at least one samfrinformation and actors as a source for

another actor as shown by the in-degree and oueds@f 1.28 (see Table 8).

Kiteani village like Kathamba has high centralinat(see Figures 24, 25, 26 and 27) with many
actors at the centre and many at the periphery nmmeyrring in groups. However unlike
Kathamba the Kiteani village has some peripheryracwith zero betweenness centrality.
Isolated sub-groups cannot access information fitwersocial networks around them and in the
diffusion of innovations will most likely constiteitthe laggard group. This is because such
peripheral actors don’t mediate with other vertieesl therefore don’t disseminate information
to other actors neither do they get informatiomfrother actors. This is supported by an equally

low centrality which measures how well positionesch@de is to get information earlier. The
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closeness centrality is only 0.011 and a high gsicdaistance of about 4.5 (Table 8). Since
closeness centrality is important for availabildf novel knowledge, the low value shows the
low number of sources of such information, thisrige as such people are normally few in any
social system and are normally weakly linked tartheoups though they have great influence on

the behaviours of their followers Granovetter (1938ength of weak ties principle.

The actors with low out and in-degrees could be itpes social deviants
experimenting/practicing novel farming techniqued aill therefore not need information from
the social system. This was supported by followaterview calls made to such actors; three out
of the five interviewed were keeping exotic dairymals; this was a rare observation and one
who had refused to adopt by adapting appropriatewtural technologies claiming that climate
change was an act of God and wouldn’'t be countbyedgricultural techniques. The farmers
keeping exotic dairy animals were cosmopolites feofmgher social class and this may explain
their appearance as isolated nodes in the socrosgrdhey most likely interact with other

farmers from a higher social class or from othetga
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Graph type Directed
Vertices 93

Edges with duplicates 2

Total edges 120
Reciprocated vertex pair rai 0.017094017
Reciprocated Edge rat 0.033613445
Maximum Geodesic Distance (Diame 9

Average Geodesic Distan 4.398507
Graph Density 0.013908368
Maximum Eigenvector Centrali 0.063
Average Eigenvector Central 0.011
Median Eigenvector Central 0.007
Minimum Closeness Central 0.002
Maximum Closeness Central 0.250
Average Closeness Centra 0.011
Median Closeness Centra 0.003
Maximum Clustering Coefficie 0.500
AverageClustering Coefficier 0.030

Table 6 Graph metrics for Kiteani village

Figure 24.Kiteani Sociogram showing subgroups linket by weak links



Figure 25. Kiteani socio-gram Harel-Koren Fast Multiscale format)

This node (marked red Figure 2!) is centrally positionednd exchanges information across
network.
Below are socio-gram@igures 25 and 2tdrawn in Fruchterma®eingold format for visue

comparison with the Hardéoren Fast Multiscale formathe former best illustees clustering.
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Figure 26.Kiteani Village Sociogram in Fruchterman-Reingold format

Below are some of the individual so-grams (Figure 27, 28,29 and 30y farmers in Kiteani
village showing their individual characteristicatisubsequently form the information excha
patterns. The socigrams have brief descriptiorWhile in this village Christine (Figure 30)
peripheral in this socigram in theLinga village sociogram she is actually a central ac

(Figure 31).
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Figure 27. A socio gram showing Damari, a central actor

Damaris is centrally position and has the potembiakceivi and disseminie the information

throughout the network

Figure 28. Mbaika nodein the socic-gram

This socio-gram (Figure 28hows Mbaika’ bridging functionthroughout the netwo
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Figure 29.Sociogram showing Mr. Mutindi
Though peripheralMr. Mutindi is connected to central actoasd can therefore still acce

information despite his peripheral posit which might have been disadvantage, if he was

not linked to central actors..

Figure 30 Christine Socio-gram
Christine is periphergFigure 30)and only connected to a peripheral g, she therefore has

little accesgo information from this netwo. Though Christine (lgure 30)appears to be at the

periphery but
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she is from a neigbouringllage (Linga). Christine therefc acts as a link between the t
villages; below is her individual so-gram as generated from Linga village s~gram,

where she is a central ac{see ligure 31).

Figure 31. Christinesocio gram now showing her at the cent
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4.10.3 Socio-Metrics for Linga Village

Linga village generated 109 vertices and 137 ediges the 36 questionnaires. In-degree and
out degree for Linga village is 1.229 and the grdphsity is 0.0114 (Table 9). Linga village
network is characterized by centrally strongly beshdroups and weakly linked peripheral actors
(Figure 32). Linga village recorded the highestexiout degree at 11 (Table 9) meaning that it
had an actor who has disseminated information éogtieatest number of people (see Figure 32
and 33). The village also had the lowest valuesdoiprocated vertex and edge ratios at 0.008
and 0.015 (Table 9) respectively illustrating lavels of positive feedback among the actors as
they had a relatively low potential to form mutyadirs. But the Linga village recorded the
highest maximum closeness centrality at 0.333 dmed dut-degree at 11 (Table 9), this is

supported by the closely knit structure (Figures3land 36).

Like in the previous graph metrics for Kathamba &mani villages the average Eigenvector
centrality value is low at 0.0063 (Table 9). Theue measures the importance of a node as a
source of information by measuring how well it isnoected to other well connected nodes
Bonacich (1972) and therefore the notion of poweorag the actors in social networks. The low
Eigenvector figure indicates few nodes that arenected other important nodes in the social

network as it favours nodes that have high coimatwith many other nodes (Bonacich, 1972).

The maximum and average clustering coefficientsLioga were 0.167 and 0.008 respectively
(Table 9). Clustering coefficient is not a centsafneasure since it gives the densities of the ego-
networks for every node. A farmer with a high ohustg co-efficient is connected to other

farmers who are likely connected to each other.
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Graph Metrics Value
Graph Type Directed
Vertices 109
Total Edges 137
Reciprocated Vertex Pair Ratio 0.007518797
Reciprocated Edge Ratio 0.014925373
Maximum In-Degree 7
Average In-Degree 1.229
Median In-Degree 1.000
Maximum Geodesic Distance (Diameter) 9
Average Geodesic Distance 4.209438
Graph Density 0.011382943
Maximum Out-Degree 11
Average Out-Degree 1.229
Median Out-Degree 1.000
Minimum Closeness Centrality 0.002
Maximum Closeness Centrality 0.333
Average Closeness Centrality 0.026
Maximum Eigenvector Centrality 0.069
Average Eigenvector Centrality 0.009
Median Eigenvector Centrality 0.004
Maximum Clustering Coefficient 0.167
Average Clustering Coefficient 0.008

Table 7. Graph metrics for Linga village
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Figure 32. Linga village sociogram Harel-Koren Fast multiscale format

. .

Figure 33. Linga Sociogram showinga central node

The nodeacts a link to virtually every actor in the netw.
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The red colored edges andoae (figure 33) showthe connectivity in Linga soc-gram, this
structure supports the flow of information throubke social networkFigure 34 is a soc-gram

showing the relational basis upon which informai®shared among the actors in this netw

n- neighbor
r- relative

f — friend
sg — same
social

Figure 34.Linga Village Sociogram showing the type of the relation
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Figure 36. Fransis, (arrow)a peripheral actor linked to acentral actor

Fransis (Figure 36an therefore access information despite his pergipositiol
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4.10.4 Muiu Village Socio-Metric Analysis

Like networks in Kathamba, Kiteani and Linga vikeg Muiu village has structures composed of
many groups that are connected to other groupsighraveak ties but strongly clustered within
groups. This village recorded the lowest valuenfiaximum in-degree and out-degree at 6 and 8
(Table 10) respectively but had the highest geeaddstance at 13 among the five villages
sampled. These two values are congruent as a libowiand out flow of information through a
node are proportionate with the high geodesic dcgtan the social network the structure of the
socio-grams also support this fact (Figures 37 38d But Muiu socio-grams also show the

importance of bridging actors in a network (Fig889.

The wide variation between the maximum and mininalmstering coefficients 0.5 to 0.001 with

an average of 0.03 once again shows a mix of dtresfdies throughout the network (Table 10).

81



.
3
= .
e
-
- "
X .
- - \
< "
L] - e - .
pos
% .
[ - -
* “a
- L
. \
-
‘"

Figure 37.Muiu Sociogram (Fruchterman-Reingold format

The edge in (Figure 37 bleelge shows how a peripheral actor is connected to aaesttor in

the network.
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Figure 38. Muiu sociogram (Harel-Koren Fast multiscale format)

Note the many weak lin (bridges marked with red arrows in Figure) between sub-
groups.

The above socio-gram iffure 38)shows many sulgroups which are strongly bonded to e

otherbut loosely linked to other sgroups through weak linkages masimpoed of one or two

bridging edges.
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Figure 39. John of Muiuvillage Socic-gram, showing a bridging role

Figure 40.Fransica; a catral actor and therefore offering a nexus for bonding.

The red edge@Figures 39 and 4(show how a central node acts as a link betweendghtre anc
periphery. The single connecting node is very @udéor a group offarmers’ access to

information. Its deletion of this network will lociut the group from access to informa a
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network with many bridges mayn’t support effectil@v of information as deletion of bridges

block flow of information.

Graph metric Value
Vertices 120
Edges With Duplicates 4
Total Edges 147
Reciprocated Vertex Pair Ratio 0.006944444
Reciprocated Edge Ratio 0.013793103
Connected Components 4
Maximum Vertices in a Connected Componen 103
Graph density 0.010154062
Maximum Edges in a Connected Component 133
Maximum Geodesic Distance (Diameter) 13
Average Geodesic Distance 5.541643
Maximum In-Degree 6
Average In-Degree 1.208
Median In-Degree 1.000
Maximum Out-Degree 8
Average Out-Degree 1.208
Median Out-Degree 1.000
Minimum Closeness Centrality 0.001
Maximum Closeness Centrality 0.500
Average Closeness Centrality 0.023
Median Closeness Centrality 0.002
Maximum Eigenvector Centrality 0.075
Average Eigenvector Centrality 0.008
Median Eigenvector Centrality 0.002
Maximum Clustering Coefficient 0.500
Average Clustering Coefficient 0.030

Table 8. Graph metrics for Muiu village

4.10.5 Socio-Metric Analysis of Nthongoni Village Network

In Nthongoni village a total of 84 vertices and @&ble 11) edges were generated from the
guestionnaires. The visual observation of the sgons show a sparsely connected network of

farmers with a closeness centrality of 0.018 (Tddlg this means that farmers have relatively
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long path lengths to cover in order to reach other fasnue they aren’t easil reachable by

fellow farmers. e high geodesic distee 5.54 (Table 11) isangruent with the low closene

centrality. Nthongonifarmers social networks therefore presemtstructuraldisadvantage to

access tagricultural informatio (see Figure 41, 42 and 43).The sogiams also illustratthe

existence of several sugroLps at the periphery that are connected central ¢ (Figures 44).

The sociogram like those for luiu village have many bridgesi@fare 41, 43 and 4).
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Figure 41.Nthongoni socio-gramthe arrows show the bridging nodes
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Figure 42.Nthongoni sociogram showing ¢ bridging actor

Thedeletion of such actor figure (bridge- marked with arrowsvill completely lock out ¢

section of the network from access to informa:

Figure 43.Nthongoni Socio-granshowing the whole networl
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Graph Metric Values

Graph Type Directed

Vertices 84

Edges With Duplicates 10

Total Edges 98

Reciprocated Vertex Pair Ratio 0.010869565
Reciprocated Edge Ratio 0.021505376
Maximum Vertices in a Connected Compone 68

Maximum Edges in a Connected Component 81

Maximum Geodesic Distance (Diameter) 12

Average Geodesic Distance 4.587542
Graph Density 0.013339071
Maximum In-Degree 5

Average In-Degree 1.107
Maximum Out-Degree 10

Average Out-Degree 1.107
Median Out-Degree 1.000
Minimum Closeness Centrality 0.002
Maximum Closeness Centrality 0.143
Average Closeness Centrality 0.018
Median Closeness Centrality 0.004
Maximum Eigenvector Centrality 0.106
Average Eigenvector Centrality 0.012
Median Eigenvector Centrality 0.003
Maximum Clustering Coefficient 0.500
Average Clustering Coefficient 0.033

Table 9. Graph Metric values for Nthongoni village



Figure 44. Bridging actor linking sub groups
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4.11.0 Sakai Sub-Location

A total of 166 questionnaires were administeredajuthe planned 200, this translated to 75%
response rate. On analysis this data yielded 486ces and 747 edges (nodes and edges
respectively) — (see Table 12). The names are ednitbom the socio-grams (Figure 45 and 46)
to avoid crowding but ego-networks for unique indial actors are provided as examples to
illustrate certain attributes like connectedness.visually illustrate the effect of relation and
residence on the edges for Linga village socio-gréiaigures 34 and 49) have been used. The
correlation analysis is given at the later in thapter and discussed further in chapter. It shows
that individual characteristics of nodes in a sloo&work affect access to and subsequently the

flow of information on climate change adaptatiorBekai sub-location.

The Sakai sub-location networks are characterizaedhigh centralization of actors that form
positions around which groups form and are conudetieother actors in peripheral groups that
are connected through bridging ties as shown byosgrams below. Most of the peripheral
actors have some form of linkage to these centt@ra although a few groups are completely
isolated from the Sakai sub-location social netwéttwever unlike the individual village socio-
grams, the Sakai sub-location shows a denser diugtat the centre and well but weakly linked
actors at the periphery of the social network; thias a result of combined socio-grams where
peripheral actors are acting as links across \eag hese actors when viewed at village level
will appear to be weakly linked to the centre wlibry are actually central actors in their

respective villages as seen in the village leveicsgrams.
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In the whole network two self loops were recordad tvas attributed to data entry errors where
four actors shared names and therefore on plottiegsocio-gram it shows them sharing or
getting information from themselves which is noagiically possible. This also explains the
complexity of SNA which calls for thorough trainiiod research assistants for them to be able to

collect good data.

4.11.1 Significant Sakai sub-location Socio-metrics

Sakai sub-location network has a low average Eigetov centrality of 0.002 (Table 12), this
index measures the importance of a node Bonach2(land is connected to the power of the
node to influence other actors. The low eigenvectmtrality implies a lower number of opinion
leaders in this community which is in agreementhwitormal distribution in community
structures (Wasserman & Faust 1994, Scott 200@.rm&aximum Eigenvector centrality of 0.28

shows how influential the most powerful node irstactor is.

The maximum and average geodesic distance or deafetSakai sub-location network was 12
and 5.608 respectively (Table 12). This meansdhatverage the shortest path that a node can
take to reach any node in the network is 5.608 IETaB). Based on this therefore the Sakai Sub-
location network is fairly dense. In-degree, outy@e, closeness centrality and Eigenvector
centrality measures are used to describe the stalcand relational attributes of the Sakai
networks. Maximum in-degree and out-degree werad® Xl respectively and 1.5 average in-
degree and out-degree, the average closenesslitgingr@.009 with a maximum of 1 (Table 12).
These measures attempt to answer the questionsathe imost important person, how well the

actors are positioned and how acts as a sendaeaaner of information. In the network every
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actor acts a source of and receives informatiom fab least 2 other actors. The maximum and
average clustering coefficients are 0.5 and 0.0R4bleé 12) respectively; the wide variation
shows the existence of both weak and strong treest measures how an actor is connected to
the neigbours who are more likely connected to rath€he strong ties are embedded in the
social networks between homophilic actors whilewleak ties reach into different groups in the

network Granovetter (1973).

4.11.2 Structural and Relational Implications of the Metrics

Selective linking is seen in the Sakai sub-locationial network; the average in-degree and out-
degree of 1.15 and closeness centrality of 0.0bl€Tda2) support the existence of many groups
closely linked within the groups showing homophilg. this study correlation was used to

measure if access to information on climate chauggptation is correlated to demographic traits
like level of education, age, size of the farm d@hd marital status; all except marital status

showed strong and positive correlation.
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Below is a summarized table of some significantesgcam values from Sakai sub-location.

Graph Metric Value

Graph type Direct
Vertices 486

Unique edges 711

Total edges 747

Self loops 2
Reciprocated vertex pair ratio 0.015363128
Reciprocated edge ratio 0.030261348
Connected components 4
Maximum vertices in a connected component 476
Maximum edges in a connected component 740
Maximum Geodesic distance (diameter) 12
Average Geodesic distance 5.608294
Graph Density 0.003084299
Maximum in-degree 9

Average in-degree 1.500
Maximum out-degree 11

Average Out-degree 1.500
Maximum Closeness Centrality 1.000
Average Closeness Centrality 0.009
Maximum Eigenvector Centrality 0.28
Average Eigenvector Centrality 0.002
Maximum Clustering Coefficient 0.500
Average Clustering Coefficient 0.025

Table 10 Graph metrics for Sakai sub-location

The Sakai sub-location network structure has strbagds within the subgroups and weak
linkages between sub-groups as shown in the sgaimg)at both village and whole network
levels. The extent to which people in the Sakatlsehtion tent to pair up is fairly high with the
highest clustering co-efficient being 0.5 and thierage being 0.025 (Table 12). This show a mix
of homophilic and heterophilic groups where induats have a high tendency to connect to
other similar individuals while being brought tolget by an actor isn’t similar (heterophilic) to
them but who also connects them to other networkSakai sub-location has structural
advantages that can support flow of informationctimate change adaptation techniques as
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shown by the mix of strong bonds and weak tieslifaes the flow ofinformation on

innovations Granovetter1973).

The sociogram metrics also show a closely knit social strreetith every farmer being ne.
each other as measured by the whole network cleseoentrality at 0.( (Table 12), this

translates to a cohesive community quicker acaesssburces in our case informati

Below is a visual comparison of two sc-grams drawn using Har&erer Multiscale and

Fruchterman-Reingol forma(Eigure 45 and 46).

Yy

Figure 45. Sakai sublocation socic-gram Harel-KorenMultiscale format

94



Figure 46. Sakai sub-loction socic-gram (Fruchterman-Reingol format)
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Figure 47.Sakai sublocation socic-gram showing bonding among the actol.
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Figure 48. Sakai sublocation socic-gram showing how an actor Titus

The actor (marked red indtire 48) shows an actor who links with other axtmross th

villages

n- neighbor
r- relative
f — friend

sg — same
social

Figure 49.Linga Sociogram showing relational basis of ties between acte
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4.12 Correlation analysis

Age of
Information household | Education Marital | Size of farm in Group
access head level status acres membership

Information Pearson Correlatior 1
access Sig. (z-tailed)

N 16E
Age of Pearson Correlation .23¢ 1
household head Sig. (2-tailed) .02¢

N 16E 16t
Education level| Pearson Correlation .624 .32¢€ 1

Sig. (2-tailed) .01¢ .00C

N 16E 16E 16t
Marital status | Pearson Correlation .00¢ 264 .19t 1

Sig. (2-tailed) .10( .031 .01z

N 16E 16E 16t 16¢
Size of farm in | Pearson Correlatior .50¢ .29z .10¢ .027 1
acres Sig. (z-tailed) .01¢ .00C 167 .73z

N 16E 16E 16E 16¢ 16¢
Group Pearson Correlation A78 .02z .18¢ .06( .02( 1
membership | Sig. (2-tailed) .03¢ .07 .017 A4z .80(

N 16E 16E 16E 16E 16t 16t

Correlation is significant at the 0.05 leve-tailed)

Table 11: Pearson’s correlation
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From the above Pearson’s Correlation (Table 139; ldvel of education (0.624), farm size
(0.509), age of the household (0.238) and group leeship are correlated to access to climate

change adaptation information.

4.13 Regression Analysis

The model is given by the equation below:-
INFOCCAD =Bnncenpert PmaraL + BHHAGE + PLANDSIZE
Where:-

INFOCCAD = Farmer getting information on climateaclge and various adaptation strategies
HHGENGER = Household gender

MARITAL = Marital status of the household

HHAGE = Household age

LANDSIZE = Size of land in acres

The data was analyzed as follows:-

First, a simple Ordinary Least Squares (OLS) meded estimated. This was to enable testing
whether the variables used did not in any way tateewith each other. This was done by
running a variance inflation factor (VIF) values

INFOCCAD, HHGENDER, MARITAL, HHAGE, LANDSIZE

Source | SSdf MS Nunmidfeobs = 165
------------- +omeee- --—--  F( 4, 160)= .83
Model | .030404001 4  .007601 Prob>F = 0.6452
Residual | 1.94535357 160 .01215846 R-squared = 0.0154
------------- +omeee- - Adj R-squared = AW092
Total | 1.97575758 164 .012047302 Root MSE = .11027

INFOCCAD |  Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ [ I —_——— ———— -

HHGENDER | -.0122843 .0184486 -0.60.506 -.0487185 .02415
MARITAL | .0376539 .0250919 1.500.135 -.0119002 .087208

HHAGE | -.0029349 .018363 -0.160.873  -.0392 .0333301
LANDSIZE | .0024099 .0187806 0.13.898 -.03468 .0394998
_cons | .9602545 .0255069.63 0.000 .9098808 1.010628
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Probit regression Nunber of obs = 165
(R chi2) = 2.15
Prob> chiz = 0.7073
Log Tikelihood = -9.7359455 Pseudo R2 = (.099

INFOCCAD Coef, std. Err. z Plz|  [95% Conf. Interval]

HHGENDER | -.5100715 6785894  -0.75 0.452  -1.840282  .8197393
VARTAL | 9416735 6789756  1.39 0.165  -.3890041  2.272441
HHAGE | -.1217527 .6200151 -0.20 0.845  -1.338724  1.095219
LANDSIZE | 0423939 .6279132  0.07 0.946 -1.188293  1.273081
_cons | 1852047 5704455 3.25 0.000  .7339%46  2.9701

Figure 50 Probit regression analysis

The Figure 50 above shows the results of the pnagtession model. Even though some
variables such as household marital status and daed positively affect information flow on
climate change and adaptation strategies, no \largatistically influenced information flow on

climate change and adaptation strategies.

The constant term is significant at one percenigssting that other variables that were not
included in the model have an influence on infoioraflow on climate change and adaptation
strategies. This finding calls for a deeper redeant the possible factors that could have an

influence on information flow on climate change au#&ptation strategies.
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4.12.Key Finding

This section presents the results of the studyeashe objectives:-

4.12.1 Characteristics of Social Networks in Sakai Sub-location

Sakai social network have a community structure §8%eman and 1994 and Scott 200)
composed of groups of nodes that have high densiggdges (relations) within them and lower
density of relations between the groups. The nétsvare formed based on similarities in age,
levels of education and farm sizes are shown bystiong and moderate correlation co-efficient
as relates to access to information as shown bP¢laeson’s Moment Correlation analysis. This
shows that homophily is central to relationshipnfation based on access to information on
climate change adaptation. Two variables leveldfcation age and farm size according to the
correlation analysis done were strongly and padigicorrelated to access to information, while
the age of the individual farmers was moderatelgtee to access to information on climate
change adaptation. This is in agreement with Na@i@? and Yila and Bernadette (2013) who
found that the level of education and age of theskbold head had a positive impact on

adoption of climate change adaptation techniques.

The social networks in Sakai sub-location that wstedied are based on the exchange of
information on climate change adaptation among éasnthrough both informal and formal

networks. The farmers in the Sakai sub-location velne adapting to climate change are
generally connected by strong bonds within the otesri sub-groups which are formed and

clustered around similarity in socio-economic aedhdgraphic traits.
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The subgroups are formed and connected to othegrsuwips either within their villages, from
neighboring villages or from formal information soes. Though not mapped in this socio-
grams; but analyzed statistically there exist wiek (as measured by frequency of interaction)
with formal sources of information that the farme@rsSakai sub-location have access to with
44.8% and 23.6% of the respondents saying they @ojnmunicated once and twice
respectively with formal sources in a whole cropsem and 10% of the respondents saying they
never interacted with the formal sources of infaiioraon climate change adaptation. Frequency
of interaction is a key feature of social netwol&asserman and Faust 1984) and is a

component of the betweenness centrality measure.

According to the average in-degree and out-degadees which is 1.15 (Table 12) the Sakai
sub-location has a structure that supports the @bmformation since at least every farmer acts
as a source of information to one famer and reseim®rmation from one other farmer on
average. However this is on average; at individeakl variations were recorded with the

highest out-degree being 11 in Nthongoni villagalé 11).

There are many central and peripheral actors ¢kt several groups in Sakai sub-location
social networks. Most peripheral actors are coratetd the central actors with a few isolated
sub-groups (networks). Bridges are a common featurthe socio-grams of the Sakai sub-
locations and are a pointer to influence that togteitic actors have over their followers (Figures
20, 39, 41, 42 and 44). Strong intra-group bondstdpom facilitating exchange of information

can also limit adoption of innovation by actors daeroup norms (Lin, 2000), as actors tend to
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go to the same source for information or are camstd by group norms that may restrict
information sharing. Bonding ties create dense agtwtructures with strong but localized trust
(Newman & Dale, 2004) which though advantageouseirhancing effective intra-group

communication may reduce resilience. Weak ties tmn dther hand were characterized by
infrequent encounters with heterophilic groups amuktly occur between actors who weren't
similar hence offer opportunities for access tewinformation and supports the initial stages of

diffusion of innovations.

The bonding ties in Sakai-sub-location are relaidies between family members, friends and
relatives and group memberships (Figures 34 and##se relations explain the existence of
strong bonding ties and weak bridging ties in Sakdd-location. This ties act as pathways for
information that exist in one network to a membéranother network; (Granovetter 1973)

termed this phenomenon as the “strength of weak tie

4.12.2 Relational and Structural Factors that Affect Information Flow

Strong intra-group bonding ties in the Sakai sutalon indicate high frequency of interactions,
feeling of closeness and existence of multiple sypkrelationships that potentiate each other
result in strong bonds that facilitate sharing mbrmation. Strong intra-group bonds in Sakai
sub-location exist between neighbours, friendsatireds and people within the same social

groups showing a trust build over time.

In Sakai sub-location homophily based on same scoiomic characteristics creates strong

bonding ties based on relational trust while hgtkily creates the bridging ties between the
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groups. The bonding ties resulted in dense netwtmkctures with strong and localized trust
which can lead to imposition of social norms whidve the effect of reducing the diversity and
hence resilience of groups (Newman and Dale 200bg extension agents are heterophilic
actors who spread the information vertically thrlowgeak bridging ties as shown by their less
frequent encounters with farmers. This weak linksyp key bridging role as they serve as
conduits for novel information, resources or oppoities that exist in one network to a member

of another network Granovetter (1973) and Borda@Dz2).

In summary Sakai sub-location social networks hasges linked with strong bonding ties that
result in cohesive groups that share informatiddoth bonding (strong) and bridging (weak) ties
are structural traits that support the diffusionnddérmation on climate change adaptation; this is

in agreement with Granovetter (1973), Putnam (2@@@d) \Woolcock (2001).

The findings of the correlation analysis corrobesathe social network analysis data by showing
the individual demographic traits like age, levéleducation and land size affect access to
information on climate change adaptation. The girpositive correlation observe between

people with a higher level of education and largemf size and access to climate change
adaptation may based on the knowledge of negatipacts of climate change and thus high risk
perception which is also higher with more investtr@nlarger farms. Such farmers will be more
interested and will seek information that will eteathem avoid risks due to climate change. This
positive information seeking behavior can yield mdinkages with other farmers with larger

farmers once again creating the homophily in suolgs.
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4.12.3 The Patterns of Information Flow in Social Networks

Information in Sakai sub-location flows both hortally among farmer groups with similar

demographic traits and vertically with heterophiticoups. Information is shared between
farmers in hemophilic groups and is internalizedotigh the adoption of climate change
adaption technologies; through strong ties build refational trust among group members.
Communication patterns among homophilic groups his tstudy were characterized by
horizontal diffusion of adaptation techniques amésrgners based on relational ties build upon
similarities. According to Granovetter (1973), Gonl& Udry (2010) farmers confirm their

expectations of a technology or innovation’s wilising the experience of their fellow farmers

under similar conditions.

Vertically information flows from formal sourcesatinclude agro-chemical extension agents
from both the government and the private sectath faased organizations and agricultural para-
professionals. These sources offer vital infornmatan climate change adaptation measures

through field trainings or farm demonstrations.

Heterophilous communication between dissimilar vitials may cause cognitive dissonance
because an individual is exposed to messages thaheonsistent with existing beliefs; hence
result in an uncomfortable psychological state Re¢&973). This explains the high education

levels and cosmopolitan nature of bridging links.
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4.12.4 Homophily, Heterophily and Source Charactestics in Communication

Homophily, heterophily in social network analysande compared and contrasted with source
characteristics in communication theory. Sourceaetiveness in communication are composed
of similarity, familiarity and liking; this compasewith homophily in social network analysis.

They both enhance effectiveness of communication.

While heterophily enhances communication in soawtwork analysis to the contrary
communication theory sees a heterophilic souradisssmilar to the audience and hence doesn’t

support communication.

4.12.5 Effective Pathways of Disseminating Climat€hange Adaptation Information

According to this research, (see Figure 51) areadteristics of an effective pathway through
which information on climate change can be dissateithto farmers. The pathways must have
both horizontal and vertical actors; the verticetioes need to be expertise in a given field and
weakly linked to the target audience. At the hamiab level kinship ties offers an effective

information exchange pathways.

Below (Figure5l) is a diagrammatic representatidnfawtors that facilitate the flow of

information in Sakai sub-location. The structuréased on Borgatti (2013) diagram on types of

relational data in an informational social network.
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Figure. 51. Diagrammatic representation of infornation flow through the social network
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CHAPTER FIVE

5.1 Conclusion

Climate change adaptation is context specific wsibcioeconomic characteristics, social
networks and local knowledge playing critical roleshaping the adaptation measures adopted
by the communities. The research findings show ¢baxmunication groups are formed by a
combination of similarities in socio-demographicaits (homophily) and differences
(heterophily) in social systems, homophilic tiesoag groups are sustained by relational ties
built over time while heterophilic ties are relay weak and based on limited frequency of
communication encounters with formal informatiorumes. The sum total of these relations
affects the network structure which subsequentigcss the flow of information on adaptation to

climate change.

The study also shows the social capital embeddedoaal networks can be harnessed to
facilitate the diffusion of climate change adamatinformation and subsequent attitude and
behavior change. Sakai sub-location social netwarle both a mix of farmers who are different
in terms of age, education and marital status whighd homogenous sub-groups largely
influenced by heterogenous actors. These affedidieof information through social networks,

as they determine the position an actor occupies ratative power of an actor and these
structural characteristics can be harnessed toneehdiffusion of information and adaptation to

climate change.
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The study illustrates the importance of informatiabnetworks in the diffusion of information

on climate change adaptation and their utilizatioadlimate change adaptation communication.

5.20 Study Recommendations

5.21 Academic and Field Application of SNA in Agricultural Extension

Social network analysis is a relatively new impottaulti-disciplinary methodology that can be
applied in the study of farmers’ social systemsretation to diffusion of information and
innovations. Climate change is already affectingicadfural production thus adaptation is

inevitable.

This calls for a multi-disciplinary approach in @mstanding how farmers are adapting by
studying how information flows through social netk& Social network analysis needs to be
studied as a research methodology and be appliagricultural extension. Its ability to combine

graph theory, statistics and computer science ¢dumre visual maps and statistical indices can
enrich the field of agricultural extension. Thigtmodology can be used to further explore the
effect of shared interests, relational trusts andds and the underlying processes of group

formation in relation to adoption and applicatidragricultural technologies.

Although criticized by Durlandet al. (2005) as being academic and lacking in practical

applicability and limited references documentirsggarticipatory applications in the field. Social

Network Analysis can be applied in agriculturalendion as shown by this study.
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5.22 SNA as a Communication Survey Tool

Social network analysis can also be used a feagilstudy tool before implementation of
communication action plans by mapping effectivencieds of communication in a given social
system. The methodology can identify important ptayin the dissemination of information and
also classify audiences according to their inforamatl needs and access to such information.
SNA when appropriately used cuts the cost of rgliout a communication plan by making it

focused on the relevant actors and effective paghwa

The methodology can also be applied in the objedtientification of opinion leaders using the

individual centrality measures.
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5.23 Policy Implication

The knowledge of climate change adaptation comnatioic among farmers is an important
resource for the policy makers. Climate changdresady a policy issues and the policy makers
can utilize SNA when doing awareness creation asisting the public to adapt to climate
change. The study also shows that social climategh adaptation through local social networks
is an effective strategy that can be adopted bydttiey makers as it is not under the constraint
of conventional framework and is relatively cheapsidering the fact that these social networks
already exist in every community. The social cdp@mbedded in the social network can be
employed in effective communication by mapping th& prominent actors in a network and
empowering them with necessary skills. The findisgew that you don’t need an agricultural
extension officer talking to every farmer but tdeav opinion leaders who will strategically

disseminate information to their group members.

5.30 Future Study Recommendations

As an area of further research this study recommérdnore studies to be done on:--

* Integration of SNA and other statistical resear@thuads
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Appendix A : Questionnaire
QUESLIONNAINE  NO.  ooiieeeeeeee e

This questionnaire is part of a research which atmsnderstanding how social networks affect
the communication patterns among farmers adapbijjrhate change. Any assistance accorded

is highly appreciated.

Section A Bio-data Data
Q.1 The name of the household head (At [east 2 NAMES)............eeeueuiiiiiiiiiiiiiiiiiiinieees
Name Of the VIllAgE. ........oooi s
GPS COOAINALES. .......uiiiiiiiiie it crrreae e e et e s s e e e e e e e e e e s ennne s
Q.2  The age bracket of the household head?
a) 18-35{}
b) 36-50 { }
c) 51-60{ }
d) 61-100{ }
Q.3 What is the education level of the farmer?
a) Primary {}
b) Secondary }

c) Tertiary {}
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Q.4

Q.6

Q.7

Q.8

What is the religious denomination of the tehwdd head?

a) Catholic {}

b) Protestant{ }

c) Muslim {}

d) Non believer{ }

€) Others .....ccccccevvvviiiiiieens

What is the marital status of the respondent?
a) Married {}
b) Divorced {}
c) Widowed { }
d) Single {1}
What is the approximate size of your farm irea@
a) <3 {}
b) 3-6 acre {}
c) >6acres {}
Do you belong to any local membership group?
a) Yes{ } goto Q.9
b) No { }goto Q. 10
On what basis are these groups formed?
a) Religious
b) Family
c) Friendship

d) Others .......cccvvvviiiiiieeieeeen,

131



Section B) Farming and Social Network Data

Q10.A Q.10.B 10.C Q.11.A Q.11.B 11.C 12. 13.
Do you know| Where doesthis | How are you| After getting this| Where does this | How are you| Which are these new cropsWhy did you adopt
anyone from| persorfQ9.A) related/relate  tq information  (from | persorfQ.10A) related/relate to this and techniques have yquthis
whom you can| live/reside? this person? Q.9A)whom do you| live? person? learned from these technique/crops
learn about new 1.Neighbor 1.Neighbor share it with? List at 1. Neighbour 1.Neighbour friends? you have
crops and farming 2. In my village 2.Relative most four of them, 2. Within the 2.Relative (list the crops and mentioned?
techniques? List 3. Outside my 3.Friend (Write at least 2| village 3.Friend techniques) and have yqul.To increase
at village 4. Worshop names - family &| 3. Outside the 4. Worship together | adopted the technique orproduction
most four of| (name the village) | together other) village name the | 5.Same social group | started growing  the 2.Because my
them. (Write at 5.Same socia village 6.In the same age crop(s) if yes mark) or | friend did
least 2 names } group group (x) if not grown or| 3.To cope with
family & other) 6.In  same age adopted prolonged  sunny
group seasons
4.0thers(specify)

1. 1. Crops Tgchnig@
2. 2. Irrigation
3. 3. Hybrid seleds
4, 4. Mulching

Others.“. ---------------------------

Formal Networks

Q. 14 Q.15 Q16 Q.17 Q. 18

Name the formal sources of informatio
on these new crops or techniques

1. Govt. Extension agents,

2.Private extension agent (NGOs)

n How frequently do you
communicate with these
source(s) in a single
growing season?

Which of these source(s) ¢
information do you prefer

=

Do you believe that temperature
patterns over the past five years
are different from patterns that

If your answer in Q16 is 1lor 2 how is
this phenomenon called? (either in
vernacular, Kiswahili or English)

3. Agro-Chemical Companies 1. Ones were typical ten or more years
4. Para-professionals 2. Twice ago in this village?

5. Community Based Organizations 3. Three times

6.0thers......ccccvvvvieeeeeiiiee e (pgc| 4. More than three times | ...cccccevivieieee i

1. 1.Strongly agree

2. 2.Agree

3. 3.Strongly disagree

4. 4.Neutral (no opinion)

5. 5.1 don't know

Thank you for the information and the time
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Appendix B Map of Sakai Sub-location
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Figure 52. Sakai sub-location map (source CSTI)
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Appendix C Protocol for Questionnaire Administration

Protocol for the SNA Questionnaire Administration
It is important that the statement below is reatheéorespondent before you administer the

guestionnaire.

Dear Respondent

This questionnaire is part of a research which amsnderstanding how social networks affect
the communication patterns among farmers adaptirgjrhate change. Any assistance accorded

is highly appreciated.

Your answers are going to be used for researchogagonly and will be accorded the

confidentiality they deserve.

We are asking everyone for their (two) names ireotd see to map out how farmers exchange

information on climate change adaptation in Salkhtlecation.

The questionnaire will take you about 10 to 30 rtesuo complete.

Thank you very much for taking part in this impottaesearch whose findings will assist in

understanding climate change adaptation commuaitati
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Appendix D Observation Guidelines

As a research assistant you will be required toarsminme observation in the identification of

suitable respondents for the interview:-

Carefully follow the guidelines below:-

1) To identify a respondent who has adapted to clirohéange

o

o

Check his farm for the following attributes

If growing drought resistant crops like millet, gbum, soya beans,

If water conservation agriculture for example pi@otg mulching, drip
irrigationetc

Ask whether he/she has a farm elsewhere and whdtdtifarming he/s is

practicing

If they fulfill any of this criterion interview thma; this applies to all the respondents

that you will be referred to.
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