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ABSTRACT

This study addresses the influence of climate chamtigating strategies on rural
livelihoods of Kuresoi District community, Nakurw@nty in Kenya. Climate change is a
major challenge on livelihoods among communitieg§ along Mau forest at Kuresoi
district in Kenya. Most of the environment warmiaffect occurring over the last 50
years is likely to have been caused by human &eBviThe objectives of this study were:
to determine how adaptations as a climate changgation strategy influences rural
livelihoods, to examine how training and awarenassa climate changes mitigation
strategy influences rural livelihoods, to examimavhconservation as a climate changes
mitigation strategy influences rural livelihoods darto analyze how structural
arrangements as a climate change mitigation stestegfluences rural livelihoods. The
study adapted both qualitative and quantitativeeassh design where questionnaires
were used to collect data from 108 respondents ¢hate from youth community
organizations, Community based Organization andyKeRorest Service in Kuresoi
district. Raw data collected was and analyzed gu$Statistical Package for Social
Scientists where by frequency and cross tabulaéims produced. The results shows that
most local organizations in Kuresoi district arevdlved in identifying adaptation
strategies to address the effect of climate chasyevell as being aware of climatic
changes taking place in their locality and haveetakteps to discuss climate change
issues within their neighborhood through Chief Bam Tree planting is the most
common environment conservation strategy whosetefilays a great role in mitigation
climate change problems. Conservation strategies mpacted positively in mitigating
the effect of climate change thereby improving camity livelihoods. There is a need to
scale up and diversify funding allocations by bgthvernment and NGOs from the
current 58% to over 80%. Also support to local apphes like community discussions
through Chief barazas and neighbours will enhansareness among community
members. Community members with incomplete secgnelducation and below should
be targeted and motivated to participate in clincdt@nge forums which should take into
account relevant climate change issues and usenomcnity devolved funds like CDF.
Increased support to conservation strategies like planting for catchment to be
encouraged along Mau Forest, schools and publicespahis study will assist in
formulating policies and programmes towards Clinctange as well as enhancing rural
livelihoods of Kuresoi District Community members.

Xi



CHAPTER ONE

INTRODUCTION
1.1 Background of the study

Climate change has become one of the environm#émtét across the world with the
witnessing of the increased global air, oceanigenattures, wide spread melting of snow
and ice and rising sea levels (IPCC, 2007). Thiecéd less industrialized regions
impacting on livelihoods of the rural householdsichhtend to rely heavily on climate
sensitive resources such as water supplies anduéigral land; climate sensitive
activities such as arable farming and livestockblansry; and natural resources such as
fuel wood and wild herbs (PRB, 2007). Climate cleangay reduce the availability of
these local natural resources, limiting the optiofgural households that depend on
Natural resources for consumption or trade. Larstoines less fertile, fewer reeds for
basketry and less fuel wood for cooking. Thereasdhfor creating awareness to rural

communities on the climate changes.

In Africa, farmers in warmer and drier Sahelianioeg have already curtailed their
cropping season (IPCC, 2007). Yields from rain-ggpticulture are expected to fall as
much as below 50 percent in some poor African aaesitAccording to the same IPCC
report, fisheries will likely to decline. This ixgected to affect the rural livelihoods of
Latin America too. Climate change is noted to bergn by anthropogenic activities
such as Green- house Gas emissions through buofif@ssil fuel and transportation
representing 3.9% of the world’s total (IEA, 199Bgforestation alone account for major
part of Africa GHG emissions and compared to indal&ted countries of Europe and

North America.

Much of the Africa’s focus on climate change hasrben the vulnerability of the region
due to low human capacity to adapt to anticipatenteiased extreme events, resulting
from widespread poverty, heavy reliance on the rbd agriculture, inadequate
technological and economic resources and insufficeafety nets and educational
progresses (IPCC, 2011; Sokona and denton, 20@&ch@kert, 2007). African nations

have responded to the need to address climate ehand thus some have already
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become signatories of united nation framework Cativa for Climate Change
(UNFCCC). Climate change is viewed as a threatutalrlivelihood and this has the
capacity to undo many years of development in Afrimm Kenya, this phenomenon is
already unmistakable and intensifying at an alagmiate and this is evident from
countrywide temperature increases and rainfalputarity and intensification (COP 16
Report, 2010) .These affect resources criticaldoonomic development, for instance
1999/2000 La’nina drought, which left approximatedy7 million Kenyans facing
starvation (NCCRS, 2010). In early 1960s, Kenya ¢paserally experienced increasing
temperatures over vast areas. Over inland areastethd is both minimum through night
and early morning and maximum at day time. Thisiadlepa general warning. Annual
rainfall event indicates that 24 hour rainfall ambexperienced today is lower than those
of 1960s (NCCRS, 2010). This changing temperatuaped rainfall patterns have
profound impact on Kenya Socio-economic sectorstrabsvhich are climate sensitive.
These key sectors include; agriculture, rangelantitch are backbone of Kenya’s
pastoralists, wildlife and tourism sector, forestwater resources, aquatic and marine
resources, health as well as physical and sodiasitnucture. Climate change is already
ravaging Kenya and evident by increase in incidersteh as flooding, spread of disease

like Malaria and erratic rainfall patterns.

Global greenhouse Gas (GHG) emissions are congnuimabated and this is seen to
worsen the impact of climate change if it is notlr@dsed. If Kenya takes no action to
minimize the impact of current and future climalteege, the cost of potential damage to
economy would be enormous. According to a recemtystdirect cost of climate change
in Kenya will potentially amount to between onetw® billion US Dollars annually by
the year 2030 and considerably greater if indiagts are included. Climate change
impacts portend an increasingly worsening and virogrgituation in the future if Global
and national efforts are not enhanced to reversosheric GHG emissions which
accelerate global warming.

1.1.1 Climate Change and Rural Livelihoods in Kuresi district
Kuresoi district is in the West of newly created IMalistrict and Borders expansive

Southwestern block of Mau forest. It is a nativeerge of the Kalenjin Community and

2



Minority Ogiek who in early 1890s were alienated dojonists to pave way for white
settlers. In the meantime, white settlers brougtKikuyus to work on their farm. Today
Kuresoi is a home of assorted tribes who includeuidi, Kalenjin, Gusii, and Luhyas

(Kuresoi Analysis Report, 2009).

The main livelihood activities of these people arep farming which is mainly by
Kikuyus, Kalenjin and Gusii. Bee keeping, Huntetiigaing and sourcing of Herbal is
mainly practiced by the Ogiek who are the minaotitlye in the district and also the forest
dwellers (USAID/Promara, 2010). Livestock farmisgmainly practiced by the Kalenjin
community although Kikuyu and Gusii communities ghige it on a limited scale. All
these livelihood activities rely heavily on rainfdr water supply, fertile soil for growth
of pasture and availability of indigenous trees andespread forest cover for herbal

medicine and fuel wood and bee keeping for Forestldrs, Ogiek.

1.2 Statement of the Study

Climate change is increasingly taking center stafeliscussions as one of the great
challenges facing humanity of this century in bddveloped and developing countries.
In Kenya, this is already intensifying at an alarghirate evident from countrywide
increase in temperature and rainfall irregularityd aintensification. An example is
La’Nina drought 1999/2000 which left approximatdlyy Kenyans facing starvation. In
addition, increased average temperature has lepread of vector borne diseases like
Malaria to areas where disease is not known to rzkeraic (NCCR, 2010). Several
international instruments have been put in placaitbthe process of addressing this
phenomenon (Promara, Mau Assessment report, 20t8%e instruments include IPCC,
UNFCCC and Kyoto protocol. Several climate changgatiations have been conducted
with the latest one being Conference of parties(@@) held at Durban, in South Africa
in the Year 2011. Like for the case of Kenya, imstents include; The Recently adopted
National Land Policy, Environmental management eadrdination Act, Vision 2030,
the Kenyan Constitution (2010), Wildlife consereatiand management Act and Local
Government Act. According to Shiwarti (2007) andrtoin (2010), the effect of climate

change on rural livelihood is intensifying, resudfito death, among other inhuman
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copying mechanism. This has been witnessed frontindem agricultural production,
increased nomadic by pastoral communities in seafgbasture, unpredictable rainfall
pattern and reduced water supply in the area. Mass attracted the attention of both
location and international conservation specidbstmnizations to inject their funds on
restoring Mau forest alongside conservation of M@nger so as to boost agricultural
production along Mau Forest.

In the case of Kuresoi District of Nakuru CountyKanya, Climate change is as a result
of destruction of Mau forest which is the main watewer that supports livelihood
activities in the district. These livelihood actigs include; farming of Potatoes, Kales,
Cabbage, Maize and Tea; dairy farming; bee keepued,wood; Herbal medicine; and
Water Resources (USAID/Promara, 2010). Irregulanfall patterns, and continued
excision of Mau forest has resulted to low wategupsy leading to poor performance in
agricultural production. Areas of Mau forest aldfgresoi District are characterized by
illegal logging and settlement of people into tleeest. Efforts to conserve the forest
which is the main water tower that support livebdoactivities have been frustrated by
over politicized evictions and resettlements, ali#cy, continued ethnic conflicts and
poverty (Obare et al, 2009). This study assumet tthea findings will inform policy
makers, Government of Kenya, scholars, learningtin®ns, People of Kuresoi and
development agencies among other stakeholders mgpriki the area on appropriate
strategies that can be adopted to avert climategehas well as improving food security

and secure livelihoods of people in Kuresoi disstic

1.3 Purpose of the Study

The purpose of the study is to identify influendeclomate change mitigations strategies
on rural livelihoods of Kuresoi district community.

1.4 Research Objectives

Objectives of the study are;-
1. To determine how adaptations as a climate changegaton strategy

influences rural livelihoods of Kuresoi Districtromunity.



2. To examine how training and awareness as a clirdaémges mitigation
strategy influences rural livelihoods of Kuresatdct community.

3. To examine how conservation as a climate changdmation strategy
influences rural livelihoods of Kuresoi Districtromunity.

4. To analyze how structural arrangements as a clinchnge mitigation

strategies influences rural livelihoods of Kuredisitrict community.

1.5 Research Questions

The Research questions are;-

1. How does adaptation as a climate change mitigaimtegy influence rural
livelihoods of Kuresoi district community?

2. How does training and awareness as a climate chishiigation Strategy
influence rural livelihood Kuresoi district commtyi

3. How does conservation strategies influence climebange Mitigation
Strategies on rural livelihood of Kuresoi distmcmmunity?

4. How does structural arrangements as a climate ehdfitigation Strategy

influence rural livelihood of Kuresoi district conumity?

1.7 Significance of the Study

This study will come up with findings which will bexpected to help development
agencies, scholars, learning institutions to improwm teaching content, the government
of Kenya among other stakeholders in formulatindicpes and programmes towards
responding to climate change as well as enhanaimgl divelihoods of community

members of Kuresoi district community.

1.8 Basic assumptions of the study

The study assumed that all respondents gave aecurirmation. Climate change
reduces availability of Local natural resourcesstHimiting the options for rural
livelihoods that depends on natural resources doasemption and trade (Hunter, 2007).
The researcher assumed that climate change hasffext on rural livelihoods of

community members at Kuresoi district.



1.9 Limitations of the study

The research was limited in several ways;-

Poor infrastructure in Kuresoi district was a Hitaochallenge during data collection due
to lack of public transport. There is no publicnsport in the interior areas due to bad
roads. The researcher made use of a local youthanhoonversant with the area to help
in data collection around the district. Secondanduage barrier arising from the rural
community members of Kuresoi mainly being Kalegimd also the high rate of illiteracy
was earlier seen to be a threat to the researchetts, to overcome this, the researcher
involved one community resource person to help witdinslations. In addition,
unwillingness of respondent to provide informatitims is because of conflict of interest
among the respondents; for instance Kenya foresiceeofficers and some community
members for information given. They agreed to shafermation after explaining to

them the purpose of the research which is purelpdéademic purposes.

1.10 Delimitation of the study

The concept of the study was to find out the inileee of climate change mitigation
strategies on rural livelihoods of Kuresoi disteommunities in Kenya. The study was
confined to Kuresoi district mainly looking at tlalaptations strategies, training and
awareness, conservation strategies and structaaigement and their effect on rural
livelihoods. Information was obtained from journad®oks and other sources of climate
change on rural livelihoods.

1.11 Definition of significant terms as used in thetudy
For the purpose of this study, the following megnmattached to the following terms;-

Adaptation Strategies
Implies in how communities respond ftee tinfluence of climate change
mitigation strategies on rural livelihoods. Theagtgies enable individuals or the
community to cope with or adjust to the effect fnate change. These may
include adoption of hardy variety of crops, earlgniing, and selective keeping

of livestock.



Climate Change
Long term changes in the average wegihterns of a region observed over a
period of time. This is an environmental, soeiatl economic threat facing our
world today observed from rising temperature; wsgeead melting of snow and
ice, global rise in air and sea levels. This issealulby Green House gas emissions
and destruction of water catchment areas by ddfiress, forest degradation,
illegal logging and settlements and encroachmentsthe forests (IPCC, 2009).
In this study, the community affected is Kuresastdct whose water tower is
Mau forest. Climate change affects soil fertiligyailability of water, increased

diseases, flooding, and drought among other ext@nditions.

Communal pooling
Refers to responses involving joint evahip of assets and resources; sharing of
wealth, labour or income from particular activitieeross households, or

mobilization and use of resources held collectivcklying times of scarcity

Community Based organizations
In this study, Community Based Organizations (CB®pers to grassroots
organizations initiated by community members thduese These include youth
self-help groups, Youth Congress, women groupsl lassociations and Kenya
forest associations. These local institutions pigudites in implementing climate

change response strategies at grass root levelnesidi district

Conservation Strategies
These are plans or methods used in cangethe Mau forest and Mara River
which is the Main water Tower for Kuresoi district avert the challenges of
Climate Change on rural livelihoods. Conservatiotrategies involve
reforestation, conflict resolution and managemestivben forest dwellers (The

ogiek and the Kenya Forest Service (KFS).



Diversification
Way of reducing risks across assetsenlrby households or collectives. Highly
varied in form, it can occur in relation to produetand non-assets, consumption
strategies and employment opportunities. It isal#é to the extend benefit flows
from assets are subject to risks and risks haverdift impacts on the benefit

streams from different assets.

Livelihoods

These are sources of economic and dpwednt activities of a community
supported by natural resources such as forest n@smuvater catchment and soil
fertility. In Kuresoi livelihood rely heavily in # water tower being Mau forest.
Livelihood activities include hunter-gathers, beeeging, agriculture, and
livestock keeping, souring of herbal medicine frdme Mau forest and sourcing
of fuel wood. These activities raise income leveigll as promoting the well-
being of a community. According to Olofunso (201elihoods contribute to
human well-being, which include tangibles assetsl good consumption.
Chambers and Conway (1992) gave the following dedim of livelihood ‘A
livelihood comprises capabilities, assets (bothdviat and Social resources) and
activities required for a means of living. A livietiod is stable when it can cope
with and recover from shocks and stresses and amasntor enhance its
capabilities and assets, both now and in futurelewiot undermining the natural

resource base’.

Greenhouse Gases
The green house gases (GHG) whichremgonsible for climate change consists
of Carbon dioxide (Cg), Methane (Ch), Nitrous Oxide (MO), Tropospheric
Ozone (@) and Hydro fluorocarbons (HCFCs). The principlaywin which
these gases operate is to prevent the escapetahhiadly received from the sun
by the earth’s surface, as short wave energy badpace. GHG contribute to
climate change and are responsible for floods/ffasbds, droughts, famine, an

upsurge in tropical diseases and heat waves onguadross the world. GHG are



products of industry, transportation as well as nges in land use.
Approximately 70% of all GHG that have accumulatethe earth’s atmosphere
have been put there by US and Europe. US alonesmonsible for 35% of the
total GHG while Africa is responsible for less thad (Kenya NYCCC Report,
2010)
Mobility

This implies common and seemingly reltuesponse to environmental risks. It
pools or avoids risks across the space, and isidlyesuccessful in combination

with clear information about potential precipitatitailures.

Structural arrangements
This refers to the community institusosuch as Community based organizations,
civil society organizations, NGOs, government pgeb¢ adherence to ratified
international conventions and commitment of both libcal and government key

departments responsible to addressing the issudsraite change.

1.12 Organization of the study

This study was organized into five chapters. Chapite is introduction of the study. It
focused on the background of the problem, stateroéihe problem, purpose of the
study, and the research questions. The Chapterdaiald with the significance of the
study; limitation and delimitation of the study;di@assumptions of the study; definition
of terms used in the study. The second Chapteriletteeview of related literature
review. Literature review is organized in themektssl to the influence of climate
change mitigation strategies on rural livelihoo@lkese themes in includes; adaptation
strategies; training and awareness; conservatiategies and structural arrangements.
The third chapter dealt with methodology, the red®ar describes research design, target
population. This chapter also contains descriptibmstruments that were used for data
collection, validity and reliability of those instments, data collection and analysis
procedures. In the fourth Chapter, the researphesents data analysis and of data

collected from research. The researcher statedirtdengs and also investigates and



interprets the implication of the results with respto research questions. In chapter five,
the researcher gives a summary of the findingsudson, conclusions, recommendation

and suggests areas of further studies.
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CHAPTER TWO
LITERATURE REVIEW
2.1 Introduction

This chapter indicates the existing theoretical antpirical literature that relates to the
topic of the study. The literature mainly dealshngtimate change mitigation strategies in
relation to adaptation strategies, trainings ancramess, conservation strategies and
structural arrangements. It also dwells on the gawent policies that may influence

rural livelihoods.

2.2 Climate Change

Climate change refers to long term changes in tleeage weather patterns of a region
observed over a period of time. This is an emitental, social and economic threat
facing our world today observed from rising tempere; wide spread melting of snow
and ice, global rise in air and sea levels. Theh&aaverage surface temperature had
risen by 0.78C by 1850. Most of the warming which has occurredrdhe last 50 Years
is likely to have been caused by human activitiesits fourth assessment report, the
Intergovernmental Panel on Climate Change projétés without further action, to
reduce green gas (GHG), the Global average sutioeerature is likely to rise by
further 1.8C to 4.6C this century. And Even the lower end would take temperature
increase since pre-industrial times aboV€,2he threshold beyond which irreversible
and possible Catastrophe changes become far mialy. liAfrica’s contribution to
climate change is relatively small and approximaiede 7% in 1990, with Land use
changes. Emissions from burning of fossil fuel rdy03.9% of the worlds emission
whereas deforestation alone account for a majot parAfrica’s GHG emission
compared to industrialized countries of Europe &mwmth America, where Africa’s
contribution to global climate Change is not sigmaiht.

This is caused by Green House gas emissions andictesn of water catchment areas
by deforestations, forest degradation, illegal loggand settlements and encroachments
into the forests (IPCC, 2009). In this study, tlmeneunity affected is Kuresoi district
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whose water tower is Mau forest. Climate changecidf soil fertility, availability of

water, increased diseases, flooding, and drougbnhgrother extreme conditions.

2.3 The Concept of Adaptation Strategies

According to Arun (2008), Natural resource depemndenal households are likely to
ensure a disproportionate burden of the adversectefif climate change; droughts,
famines, floods, variability in rainfall, stormsastal inundation, ecosystem degradation,
heat waves, fires, epidemics and even conflicekdme parts of the world these effects
may be already in play with potential disastroussemuence for the poor (Adger et al.,
2007). Many households in vulnerable region co@dqulically be driven into destitution
and hunger and find it difficult afterwards to rgeo. There is need for a policy
framework for examining adaptation practices in ¢batext of rural livelihoods and this
need to be sufficiently general to cover many eioglirexamples of adaptation practices
used in by different social groups but also needate into consideration the most

important characteristic of impact of climate chamg rural livelihood.

Climate change is likely to manifest around incesbssks to rural livelihoods. These are
thus classified into the following four types whiale; across space, over time, across set
of classes and across households (Arun, 2008). bdsc copying and adaptation
strategies in the context of livelihoods risks aaorrespondingly be classified into
mobility, storage, diversification and communal {pog. Additionally, where Households
and communities have access to markets, marketimagdange can substitute for any
of the four classes of adaptation strategies aljdgeawal, 2008, Halstead and O’shea,
1989). Where successful, these responses eithecagdpatial, temporal, asset related
and community level risk directly or reduces them fooling uncorrelated risks
associated with the flow of livelihoods from diféet sources. UNFCCC conducted
assessment from a number of countries to exploee riture and distribution of
adaptation responses and adaptive capacities irepoountries of the world. This is
indicated in Table 2.1.
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Table 2.1: Major classes of Adaptation Practices

Class of Adaptation

Corresponding Adaptation Straegy

Mobility

1. Agro-pastoral migration
2. Wage labour migration

3. Involuntary migration

Storage

1. Water Storage
Food storage (crops, seeds, forest produ
Animal/live Storage

Pest control

cts)

Diversification

R wN

. Asset portfolio diversification
Skills and occupational training
Occupational diversification
Crop choices
Production technology

Consumption choices

N o o A~ WD

Animal breeding

Communal pooling

1.Forestry
2. Infrastructure development
3. Information gathering
4. Disaster preparation

Market exchange

1lmproved market access
2. Insurance provision
3. New product sales

4. Seeds, animals and other input purchase

S

Adopted from Arun Argawal (2008): Climate Adaptatjolocal institution and rural

livelihoods

Adaptation is increasingly receiving attention undenited Nation Framework

Convention on Climate Change (UNFCC). This is skem establishment of Nairobi

Work Programme on impacts, vulnerability and adamtato climate change was
established under the Subsidiary Body for Scienéihd Technological Advice (SBSTA)
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in 2005. This was a five year programme with an aimassisting all parties to the
convention, especially developing countries, LD@ad SIDS on matters regarding
improvement of understanding and assessment ofcisipaulnerabilities and adaptation;
and to make informed decision on practical adamatictions and measures (UNFCCC,
2008).

Adaptation was also identified as one of the fiudding blocks for strengthened future
response to climate change in Bali Action Plan. M&aDC have developed NAPAs
which identify priority intervention areas win respse to impact of climate change
(Campell A et al, 2008). Although funding has bedlncated for adaptation strategies,
this has been seen to be inadequate. The Estirmatesl needed to fund adaptation range
from $10-86 billion per year. These estimates aders of magnitude higher than the
sums generated under the existing funds (AyersHungl 2008; Harmeling and Bals,
2008).

2.3.1 Adaptation to Water Stress

Impact on water resources has been noted to bkely Iproblem of climate change.
Inadequate water will lead to drought and desediion whereas too much water leads to
flooding (FAO, 2007). Desertification is considered be one of the most threatening
processes to livelihoods of the poor (MA 2005b)hwitore than 300 million Africans
living in drought or drought-prone areas; a nunitk&ly to be increased in Africa and on

a global scale due to climate change (IPCC, 2007).

A new report projects that by 2030, 47% of the @qdpulation will be living in areas of

high water stress, especially in Africa, with 24 200 million people expected to be
displaced because of water scarcity (UNESCO, 200085 is noted to have more impact
in Africa, with adaptation costs in the sub-Sahataban water sector estimated at
between 10 and 20 per cent of current overseaslapguent assistance to the region
(Muller, 2007). Adaptation options for water shgearange from water use controls to
the building of reservoirs and diversion of rivamg drought prone areas (Obersteiner,

2006). Reduced vulnerability to drought, particiyladASAL regions, requires improved
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soil and water management (Falkenmark and Rockst&008; Stringer, 2008). The
regulation of water flows in dry land regions hdeen strongly linked to the proportion
of land covered by forest, grassland, and wetland, maintaining vegetation cover can
assist in adaptation to drought (Falkenmark andkBtoam, 2008). Upland watersheds
play a vital role in water regulation. Run-off framountainous areas in SIDS is often the
major supply of water (Mata and Budhooram), andhim Phillipines, watersheds are a
critical part of the national economy (Lasco et 2008). Often these watersheds are
degraded, and their rehabilitation is one adaptadigtion (MacKinnon, 2007)Planting
trees on slope fields, mini-terracing for soil amdisture conservation, and improved
pasture management can also complement actions asichuilding of small-scale
infrastructure in water resources management (WBddk, 2008). Natural resource
management has been included in the NAPA of themighere water stress is the major
issue, and the reduction of pressure on freshwatgwurces is receiving attention in
Brazil where the use of pesticides has impacte@meaiality in many areas (Hedger and
Cacouris, 2008). Soil erosion measures such aeog@t®n tillage can be coupled with
rain water harvesting and are activities that camuidertaken by communities (Paavola,
2008).

2.3.2 Adaptation to flooding

Watersheds can reduce flooding and sedimentatioitstwimproving water quality
downstream. A study of upland forests in a watetsheMladagascar has estimated their
flood protection value at $126,700, and peat bo&rinLanka that buffers floodwaters
from rivers have an estimated annual value of nlka@ $5 million (Emerton and Bos,
2004; Sudmeier —Rieux, 2006). In the Morogoro regi Tanzania, reduced river flow
and increased flooding has been attributed to dsfation in the mountains, and it has
been suggested that effective governance of soisfs and water resources are needed
as adaptation measures, along with improved seceaiphcity (Paavola, 2008). Ecuador
and Argentina have integrated forests and wetlantts their ‘living with floods’
strategies (World Bank), and reforestation is rexogd as an important option for
adaptation in the watersheds of the Phillipiness¢loaet al., 2008). Viet Nam includes
measures such as integrated management of waternshigsl disaster reduction planning,
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along with forest management, and soil and watasexwation (Sudmeier-Rieux, 2006).
Large-scale a forestation projects in China hawnlwarried out with the aim of reducing
flooding and increasing water conservation, andntoes of Central America are
collaborating to protect watersheds and forest §Atmvitz et al, 2006).

Ecosystem management is also an effective adaptatiategy at the river basin scale
and can be an alternative to the development ofsdarhich have a high environmental
impact. (Mata and Budhooram, 2007). In developedntes, cost effective flood

reduction strategies that allow re-growth of vetletaalongside rivers and establish
vegetation buffers along streams, combined with teeluced development of

infrastructure, and are being promoted in somesaffidalson et al, 2008). Some evidence
that this can be an effective strategy has beeviged in a modeling scenario exercise,
which suggested that a combination of wetland ratittmn and hard defenses provides
optimal flood protection (Berry et al, 2008). Rifzer floodplains can also help to reduce
the levels of water pollution following extreme et® (CCSP, 2008). In Europe, the
conservation or restoration of river floodplains Heeen included in a number of flood
reduction strategies (Zaunberger, et al, 2009hoaljh there are many new river

management plans that do not include such mea@angsanova et al, 2008).

2.3.3 Adaptation in Agriculture

Food production is climate dependent economic igti\Climate change is already
affecting agriculture in developing countries ahis is anticipated to worsen if no action
is put in place (IPCC, 2007), with significant ingg@.on crop yields and the productivity
of grazing lands and livestock expected, throulglnges in temperature, precipitation,
water availability, salinity, and the abundance paillinators , pests and diseases
(Rosenzweig and Tubiello, 2007). Impacts vary acmegions and require a number of
different adaptation strategies (Berry et al, 2008jricultural production is the main
economic activity for rural communities of vulnel@alvegions such as Africa and India
(Chatterjee, et al, 2005; Osbahr et al, 2008)omescountries in Africa, yields from rain-
fed agriculture could be reduced by up to 50 pet by 2020 (IPCC, 2007). In Central
and South Asia, crop yields could fall by as must@ per cent by 2050 as a result of
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climate change; India alone could lose 18 per a#nits rain-fed cereal production
(Lobell et al, 2008). For agriculture in the woddlry lands, the challenges are especially
large due to unpredicted changes in hydrologicalesycharacterized by both increased
droughts and increased risks of flooding (Falkerhnagrd Rockstorm, 2008). Depending
on the region and the available resources, optiongadaptation range from relatively
inexpensive changes, such as shifting plantingsdateswitching to an existing crop
variety, to much more costly measures includingdeeelopment of new crop varieties,
increasing chemical and other inputs and irrigasgatems (Rosenzweig and Tubiello,
2007). The options for adaptation in agriculturelude: changes in the locations of
cultivation (opening new areas for cultivation)adges to the crops cultivated, including
substitution by new crops, new varieties and craoyerdification; and changes to
agricultural practice, including irrigation and lsmanagement regimes and the use of
agricultural inputs. Biodiversity plays an espdyiatrong role in supporting the latter

two.

2.3.4 Forest Adaptations

Climate change discussions focus on mitigatiomerathan adaptations (Guariguata et al,
2008). Although there is a wealth of literature the ecosystem services provided by
forest and the links to livelihoods, little is eiqilly related to climate change adaptation.
Much of the literature that does exist is relatednmianagement of temperate forest
(Locatelli et al, 2008). However, the role of fase# societal adaptation is becoming
increasingly recognized (Eliasch, 2008), and hastéethe development of initiatives
such as the Congo Basin Forest and Climate Chamgptation (COFCCA) project.
Solidifying the links between forests and adaptatiill be important to reduce
damaging management practices that could lead teadagptation in the longer term
(Nkem et al, 2007).

Forests can contribute to adaptation in the folfmMinree main ways; through structural
defense against wind and soil erosion, through mvadgulation, and through the
provision of timber and non-timber forest produ@slFPs) (Ogden and Innes, 2007,
Innes and Hickey, 2006; UN, 2008; WRI, 2008; McEvayndley and Handley, 2006;
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Paavola, 2008; Eriksen et al, 2006), as has bessugied in previous sections. On a local
scale, forests can provide shade and reduce expdsuneat; for example, a study in
Kenya found that improved microclimate and catchinpeaperties of a hilltop area were
closely linked to good biodiversity status of tleeest (Eriksen et al, 2006). Conversely,
deforestation is a driving force for loss of ecdsys services and land degradation
(Cangir and Boyraz, 2008). Forest dwellers andeahbsit rely on forest resources are
often the poorest members of society and have ldaptave capacity (FAO, 2007;
Ravindranath, 2007). Where access to NTFPs becoangimalized, vulnerability of the
poorest people increases (Eriksen et al, 2005;dPaa2008). Both natural and plantation
forests can provide ‘safety nets’ during periodsfadd shortage, and can provide an
important contribution to food security (Kalame &t 2009; Nkem et al, 2007).
Community involvement in a forestation projects, édgample, can diversify incomes and
improve social capacity, reducing the vulnerability climate change impacts
(Guariguata et al, 2008; Spittlehouse, 2005).

Forests can be particularly important during exeesments. In addition to the provision
of ‘safety nets’, it has been suggested that fareser can reduce landslide erosion by a
factor of 4-5 compared with sites that lack subistariree root strength, and reduce
flooding ( ProAct Network, 2008; ISDR, 2004). Instudy of North Pakistan, it was
estimated that 56% of all landslides were due nal ldegradation from deforestation and
grazing, and that protective forests would be a efisctive action to reduce disaster risk
(Sudmeier —Rieux et al, 2007).

In the Amazon, forest has a major role in the negidydrological regime (Correia et al,
2008). Forest loss could push some sub regionsaipermanently drier climate regime,
increasing vulnerability of societies to droughindidions (Malhi et al, 2008; Betts,
2007). Recent research has suggested that thergestial for large scale die-back of
the Amazon rain forest through a combination ofrddgtion and drought (Nepstads et
al., 2008; Philips et al 2008), although it is thbtthat in-tact forests will be more
resilient to climate change impacts ( Bush e2@08; Malhi et al. 2008; Gullison et al,

2007). Forest management and conservation practicag help to decrease the
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vulnerability of those who depend on forest servita their livelihoods, while at the

same time maintaining the mitigation capacity akegts (Guariguata et al, 2008; IUCN,
2008). Adaptation in the forest sector (for bothuna and plantation forest) can either
enhance resistance and resilience of existing tr&s climate change, or facilitate
adaptation to new conditions (Locatelli et al 2008ther adaptation options include
diversification of the forest economy and the fasting of potential pest impacts (Ogden
and Innes 2007; La Porta et al 2008).

Climate change is rarely factored into forest plagn(Nitschke and Innes, 2008),
possibly due to the uncertainties surrounding thénerability of forests to climate
change (Chapin et al., 2007; Millar, Stephenson Stephens, 2007)A mixture of
adaptation measures will be required, depending wdwether the goal is to manage for a
specific ecosystem service, or for resilience inggal (Locadelli et al, 2008). Although a
number of adaptation measures have been proposedtélli et al; 2008; Guariguata et
al., 2008; Millar ,2008;Noss, 2001;0gden and In#30)7) most of the management
practices suggested to date have been generic ased on temperate case studies
(Kalame et al, 2009)Adaptation to climate change is a relatively neeldj and the
literature available in this area is limited. Veégw adaptation strategies have actually
been implemented, but those that have tend to aelyechnological and engineering
measures The limited evidence to date suggests thithough technological and
structural adaptation measures will be requireddibersity will also play a vital role in

adaptation to climate change (Campell et al., 2008)

In addition, climate change impacts can be exatedday management practices, such as
the development of seawalls, flood management amd rhanagement that do not
consider other sectors such as biodiversity coasiervand water resource management;
this results in mal-adaptation in the longer teMidofld Bank, 2008; Hulme, 2005).
Furthermore, the use of technology and infrastnectcan ‘lock in adaptation’ to a
specific impact, whereas the incorporation of “saftaptation measures, including land
use planning, natural resource management, andifgikocial adaptive capacity, can

allow for flexible responses (Kirshen et al, 2008jegration is required not just between
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biodiversity-based adaptation and technological suess, but also across different

adaptation sectors, and will require significarstitutional support.

2.4 The Concept of Training and Awareness

Climate change being an environmental, political aocio-economic phenomenon in the
world rendering countries vulnerable has impactegatively on rural communities

livelihood as the level of understanding and awessnon the issues is very limited
(Bhola, 2009). In order to respond to climate clegmgral communities are compelled to
act immediately and respond to such changes inrdadeeduce the impacts on their
livelihoods. It is well recognized that autonoma@adaptation by far outweighs planned
adaptation. Planned adaptation is however consumpdiligy adaptation processes that
rarely incorporates or build upon autonomous meshanand hence fails to be

sufficiently responsive to community needs (Bhd@809). In Kenya, climate change
awareness is slow countrywide and this was evidemh consultative forum on

developing National response Strategy on climatagh (NCCRS, 2010). There is need
for awareness creation, targeting different toold enedia such as print and electronic,
drama, community forums, incorporation of climateaigge into Kenya's educational

curricula at different level starting with primaiy tertiary institutions (NCCRS, 2010).

Many UNEP divisions of environmental law and Corti@ms (UNEP-DELC)
acknowledge that many governments and NGOs aradglre/orking actively to raise
awareness on climate change. It however accepttibascale of changes required and
the vast of number of people and interest that trhesnformed and influences call for

outreach activities of a much greater magnitude.

Borrowing from the communication, Education and IRuewareness programmes of the
Convention on Biological Diversity (CBD), an effe@ public education and awareness
should entail Communication; The scientific anchtecal work of UNFCCC, The Kyoto

protocol and post Kyoto agreement documents imguage that is accessible to many
different groups, Education: integrating climateace into educational systems of all

parties to the convention, and Public awarenessnportance of climate change and its
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implication to the lives of urban and rural comniigs including livelihoods (NCCRS,
2010).Training of rural community for climate changefers to the development or
strengthening of personal skills, expertise, raiwastitutions and organization to reduce
the GHG emission and/or to reduce vulnerabilityctimate related impact on rural
livelihoods (article 9(d), UNFCCC). In view of thiessk and opportunities presented by
climate change, enhanced capacity building is requio strengthen capability of Kenya
which have very few climate change specialist ieaarof science, policy, adaptation
mitigation, carbon trading and carbon markets (NSCF010).

2.5 The concept of conservation strategies

Human beings quest for riches and economic devedopimas not come to reality with
resource limitation and carrying capacity of ectstys This has been withessed through
limitless building and creation matched by equal@oof destruction and annihilation.
To address this challenges, it call for globallpmbnated effort as well as concerted will
of the national, regional and international goveents to implement programmes that
addresses the issues of climate change on livelh@JCN, 1980). In native New
Hampshire, intra-agency coordination and Policyged in conservation, and protection
of wildlife habitat. Long-term recovery of threagzh and endangered species are
achieved by focusing on protection of high quahigbitat rather than focusing on an
individual’'s (New Hampshire Action Plan, 2007)

Informal and formal institutions, agencies, aduN§&O and volunteers needs to identify
conservation action that proactively restore andseove the Natural resources so as to
avert the impact of climate change in rural envinent. This has been achieved in New
Hampshire through field practical on conservati@aucation and awareness. New
Hampshire has focused on habitat restoration angagsnent of species which have
languished as a result of historically and curdgtelopment or Natural processes such
as succession. The initiatives have included laaqulag to placing and replacement of
culverts for enhanced stream flow and improved thalpassage. This has involved

federal government, state and none - state orgamsa private sectors and sectors and
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individual land owners. Other conservational styase used include; land protection,
land owners incentives, monitoring, population nge@ment, regional coordination, local

regulation and policy, and Research.

Kenya's existing forest policy dates back to 1968 amphasizes strong governmental
control. It focuses on, among other prioritieserm@ation of forest areas for catchment
protection and timber harvesting; forest protectiognstrict control of fire and grazing,
and by exclusion of private uses; employment thinoulge “shamba” system for
reforestation (USAID/ProMara, 2010). ConservatidéiNatural Resources such as forest
provides water for agricultural activities, Liveskoand domestic use, fuel wood, bee
keeping and herbal medicine. To avert the impactliohate change among the rural
livelihoods, the government of Kenya has come uth wonservation policy aimed at
growing 7.6 billion trees in the next 20 years. sTill be implemented by growing
35,000 trees by schools, 4300 women groups, 16y86th groups and the six regional
development authorities. This strategy also tatgegncourage large scale land owners
with at least 50 acres to grow trees (NCCRS, 2010).

Green energy development programme seeks to expémiya’s abundant renewable
energy. There is geothermal energy, solar energyithand semi-arid zones and bio-fuel
from Jatropha, sugar cane and sweet sorghum wlanhbe utilized to reduce GHG

emissions and enhance conservation of forest fterveatchment areas (NCCRS, 2010).

Kenya has also mobilized resources and institutionsiplement REDD activities along

the Mau forest, Aberdare forest and Mount Elgonewattchment areas. This is done
through building capacity and strengthening REDDhodologies, financial support and

training of forest depended communities (NCCRS 0201

While there are many reasons to make REDD workHermoor, notably the potential to
enhance sustainability of REDD systems by reducimgflict over resources, there are
various interpretation of what this would mean iptactice. The options are; No ‘harm

REDD which aims to avoid increased threat to therpand ‘pro poor REDD which
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actively seeks to deliver benefit to the poor. &iént actors are concerned with
conservations which are addressing the issuesvefilbods as well as enhancing

conservation of Natural Resources (Leo et al, 2008)

2.6 The concept of Structural arrangements

To understand the role of institutions in adaptatemd mitigation of climate change
towards rural livelihood, especially by the pooegrd more marginalized groups, it is
essential to attend to historical repertoire ohtsigies used by rural populations (Arun,
2008). Natural resource-dependent rural houselaielalready experiencing challenges
of drought, flood, variability in rainfall, stormecosystem degradation, heat waves, fires,
epidemics and conflict and this will only be avdriebetter structures are in place. The
success of historically developed response strateghe effect of climate change on
rural livelihoods by the community depends crugialh the nature of prevailing formal
and informal rural institutions (Arun, 2008). Rusdituctural arrangement can help shape
and enhance response to effect of climate changelation to climate change-induced
risks and how external interventions can help gtien the functioning of rural
institutions relevant to adaptation. The structumalangement includes public, civic,
private sectors and their important work on enhamaiesponse to effect of climate

change on rural livelihoods.

Climate change is not just a matter of an enviramalephenomenon but also socio-
economic and political issues in the world. In Nefdde level of understanding and
awareness on the climate issue is very limited.aNgpacing a number of challenges for
achieving socio-economic and environmental develgnindicators and outcomes as
identified in the development plan (Bhola, 2009isThas contributed to low economic
strength, inadequate infrastructure, low level afial development, lack of institutional
capacity and higher dependency on Natural resouasesnajor vulnerable factors.
Climate change in Nepal has impacted on ruraliheelds of Nepalis contributing to low
infiltration of soll, increased incident of insguést caused by low productivity of many
crops. There have been found problems of maizengiluring cob development. This

has led to income of communities decreasing thaseasing vulnerability. The efforts
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are being made to mitigate the impact of climatengfe and increase resilience capacity
of the people from different actors (government mages and non government

organizations).

A study carried out in five districts of Nepal; Bitg Dailekb, Humla, Tanahu and
Terahthum to document community perception iderdifissues and gaps (Bhola, 2009).
Effectiveness of existing government mechanismhnmal backstopping for farmers,
proper distribution of technical manpower, inforroat system in farming, demand
driven analysis, strong research and extensiomgjicwdture, positive journalism, quality
inputs, and insufficient irrigation facilities wefeund to be major issues regarding to
climate change and livelihood. In Pakistan, Climateange has caused a lot of
vulnerability thus posing a threat to economic andio-political threat. With all these
challenges, this has not been incorporated into@occ planning by the government of
Pakistan (Farrukh, 2011). Flooding has caused alisphent in Pakistan. Pakistan has
subscribed to 14 major multilateral agreements renmental agreement (MEAS),
UNFCCC, Biodiversity Commission and Biosafety Pomio(CP), the Desertification
Convention (UNCCD), the Chemicals and Hazardous t&/&onvention and the
convention related to endangered species (CITBH)these have been accompanied by

legislations aimed at protecting and developingremment and Natural resources.

In Kenya, there are a number of policies governuagious environmental sectors
including wildlife Policy (Sessional paper numbelC8 1975) and food policy (Sessional
paper no. 3 of 1993), but these hardly recognizen&@é€ change as a serious threat and
problem. The closest Kenya ever came to developmgprehensive environmental
policy was with the drafting of Paper number 6 @92 on Environment and
development until in August 2010 when Kenyans #etbpthe constitution that
incorporated environmental concerns (NCCRS, 201@& Kenya’'s Constitution, 2010).
A legal framework is the foundation for an effeetipolicy. Being a purposeful statement
by a government expressing its recognition of lemm and stating its commitment to

address a problem through specified actors, andbtiee key functions of the policy is

24



to advise and direct the government and the godeonehe necessary actions to address
identified problems (NCCRS, 2010).

Kenya has sectoral laws — including the Forest(8605), Agricultural Act (cap 318 of
Kenyan Laws) - which address various aspect ofatkrchange. In addition, there is a
comprehensive Environmental Law — the Environmektahagement and coordination
Act (EMCA, 1999) — which has relevant provisiong fmitigation against climate
change. However the EMCA 1999 does not effectivadgress climate change issues
such as developing inventories on anthropogenicson of GHG, National framework
for carbon finance, Development of National andiaegl programmes to mitigate
climate change by addressing anthropogenic emsssioy sources, training and
awareness and access to environmentally -sounddiedy (NCCRS, 2010).

2.7 Theoretical Framework

Kenya acknowledges that the change in the Eariivisate and its adverse effect are
common concern to humankind. The Ministry of Enmiment and Mineral resources
(MEMR) has therefore recognized the need to enhanoedination of climate change
activities in the country with view of ensuring rolte-proof socio-economic
development anchored on low carbon path (NCCRSQX®ccording to Blast (2010),
climate change is as a result of human emissiogreén house gases such as Carbon
dioxide (CQ), methane, and Nitrous oxide which causes cagasitaise in the global
temperatures. Energy from sun reaches earth awmel tthrough the space. Earth’'s
atmosphere is mostly transparent to the incomimdjghut, allowing it to reach the planet
surface where some of it is absorbed and some fiscted back as heat to the
atmosphere.

Water Vapour is a major cause of green house 86e30% of green house gas effect
(Blast, 2010). Earth’s climate also responds teesswother types of external influences
such as variation in the solar radiation and in phenets orbit. These influences are
directly caused by emission of man-made green hgases but in small quantity.
According to Blast (2010), the proponent of antlggnic global warming theory

postulates that man-made €3 responsible for floods, droughts, severe weaitrep
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failure, species extinctions, and spread of diseaseeanic coral bleaching, famine and
literally hundreds of other catastrophes. All thelssasters will become more frequent
and more severe as temperatures continue to hisg,shy. Nothing less than large and
rapid reduction in human emission will save thenptdrom these catastrophic events.

In the concept of mitigation strategies, the gowent of Kenya through its National
Climate Change Response Strategy has recommendeedpres in which have been put
into action plan. The strategy is complementary @ntsistent with existing development
and economic plans, principally the vision, 203the3e recommendations will be
supported by well-defined implementation, monitgremd evaluation framework. Some
specific adaptation action includes;-
1. Producing and promoting of drought tolerant, dissaand pest resistant crops as
well as early maturing varieties.
Promoting orphan crops e. g Sorghum, cassava, pigea and sweet potatoes.
3. Promoting agricultural produce, post harvest-preices storage and value
addition.
4. Breeding of animals from various agro-ecologicahe® which adapt well to
climate variations.
5. Providing special insurance schemes to spreadrangfér risks from the climate

change.

In addition Kenya stands to benefit from Carbon Réarby putting in place mitigation
measures including the promotion of energy efficienand renewable energy
technologies, for instance solar, geothermal, b&smand small hydro-plants (NCCRS,
2010).
In the concept of training and awareness, Kenyaphésn place some of the climate
change awareness campaign through;-

1. Print and electronic media to put across climatange information in various

articles and programmes on climate change.

2. Incorporating climate change into schools and gelleurricula and syllabuses.
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3. Eco-tournament engaging in sporting events sudtldstics, football and basket
ball to raise awareness.

4. Encouraging individual volunteers in raising awa
Involving corporate sectors, especially in mobileope industry to display

‘airtime top-up messages on climate change.

Training and awareness will enhance the adoptionliofate-change adapted resource
management practices such as planting of early nmgticrops, adoption of hardy
varieties of livestock and selective keeping ofesitock in areas where rainfall had
declined (Olofunso, 2010). This will also incredlse use of technological products that
enable individuals to function in the ‘new’ conditi Obviously, adaptation strategies are
required to be many and their combination in vasiaays will be required in any given
location (Nyong et al, 2007). Adaptive capacitgssential to resilience. It is the capacity
of renewal and reorganization, and the elementeafning in response to disturbance
(Folke, 2006).

2.8 Conceptual Framework

A conceptual framework is when a researcher conedipes the relationship between the
variables in the study and shows the relationshgplgcally or diagrammatically. It is a

hypothesized model identifying the concepts untledysand their relationship (Mugenda
and Mugenda, 1999)
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Independent Variables Moderating Variable Dependent Variable

Adaptation Strategies Government Policies
« Trees planting e. g NCCRS, The

«  Practicing mixed farming |~ | Constitution

Training and Awareness
e Number of trainings

Rural Livelihoods
e Income
* Food and Water

Conservation Strategies source
* Forest conservation  ———
* water conservation

I
1
1
1
1
1
—> 1
1
|
\ 4

v

Structural Arrangements

» Conservation Networks,
« Environmental Laws —
« CBO:s

Figure 1: conceptual frame work

In this study, rural livelihood is dependent vale@atMeasures of whether climate Change
Mitigation strategies (independent variable) infloes rural livelihood (dependant) rely
on factors such as adaptation strategies, traiamyawareness, conservation strategies
and structural arrangements within community of é&ai district to cope with those
effects. The moderating Variable in this study ave&ynment policies which are very
crucial to community members of Kuresoi district futting in place measures to avert

the issues of climate change.
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2.9 Knowledge Gap

It is universally accepted that climate change ne @f the great challenges facing
humanity in this century (Olofunso, 2010). In Kanythis phenomenon is already
unmistakable and intensifying at an alarming rageis evident from country wide
temperature increases and rainfall irregularity amensification (NCCRS, 2010). In its
fourth assessment Report, the IPCC projects th#étowi further action to reduce
greenhouse gas emissions, the global surface tetoperis likely to rise by a further
1.8C to 4.0C. Even the lower end of this range would take tdmaperature increase
since pre-industrial times abové€C the threshold beyond which is irreversible and

possibly catastrophic changes become far moreyli@lofunso, 2010).

The world’s less industrialized regions are patédy vulnerable to the effect of climate
change. In rural areas, specifically, environmdrange has immediate and direct effect
on health and well-being of millions of househaldat depends on natural resources for
their basic households. When weather changes rddotbkes’ livelihood options, these
changes can act as ‘push factors’: people leawiress-dependent rural areas and create
new migration patterns. Because migration represteaiendous force of social change,
the potential for climate change to increase mignatleserves careful consideration and
policy attention and which at the same time receine or little consideration by the
governments and community leaders (Hunter, 2008)inR between migration and
climate factors such as temperature and precipitatias been documented in several
rural areas of developing nations. For instand@ukina Faso, residents of dry rural areas
are likely to migrate to rural regions with greatainfall. In this way migration may be a
long term response to the threat of recurrent drtsudStill, only short-distance moves
appear affected by climatic factors, since intaomal migration tends to be less common
in a period of rainfall shortage, perhaps becaus¢he investment required for an

international move.

Although climatic change is occurring and will conie, governments have taken little
policy action actions to reduce climate-related natign strategies, particularly in rural

regions of less developed countries. Such poliossd not to be climate-specific, but
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could serve to enhance families’ livelihoods opsiomaking them more resilient if their
resource-base changes. In this way, developmenmtt®find programs to reduce poverty
will lessen livelihood vulnerability, ultimately deicing the need for families to migrate
because of climatic changes. According to NCCRSL@20an analysis of existing
environmental policy and legal framework has resédalhat Kenya currently has no
policies that deal directly and explicitly with wlate change. The only policy that has
attempted to address climate change to some exdeheé draft National Environmental
policy and the related legislation be put in plageeither reviewing and updating clause
on climate change in the draft National EnvironnaéRblicy or developing a completely
new climate change policy. While the Kenya’s cdnsittn Promulgated in August 2010
gives provision on environmental sustainable emwirental and Natural resources
management, this may or is experiencing challergdactors such as socio-economic
activities of the poor rural communities, politicadterference and even protracting
conflict in the areas where conservation activides taking place. Existing laws such as
EMCA is not climate responsive and the governme hot put in place new and
comprehensive climate change law. NCCRS (2010)metended that a new legislation

be enacted, a process that could run concurrerittypalicy formulation.
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CHAPTER THREE

RESEARCH METHODOLOGY
3.1 Introduction

This chapter outlines the methodology used in thdys This includes research design,
target population, sample and sampling proceduresgription of research instruments,
validity and reliability of instruments, data calteon methods and data analysis

procedures.

3.2 Research Design

This study utilized both qualitative and quantitatiapproaches and used statistical
analysis to describe and infer the relationshipwbenh the dependent Variable and
independent variables. The researcher delineat¢sattaptations strategies, training and
awareness, conservation strategies and structuesdgement are the main contributor to
rural livelihoods while the moderating variable ttas are government policies. The
guantitative research approach aimed at determitingy relationship between the
independent variables and dependent variables popalation. Quantitative research
design used was descriptive survey which estaldishe relationship between climate
change mitigation strategies and rural livelihoods. involved sampling and

generalization.

3.3 Target Population

The target population comprised community basearmegtions (CBOs), Kenya Forest
service and community representatives of Kuresstridt. Since 2007, there are twenty
five Community Based Organizations and Kenya fosestices officials implementing
climate change response at grass root level in d6urdistrict. Each community based
organization has seven management committee repatgises. The CBO committee is
made of three executive members, government remedsees (chief or assistant chief or
KFS official) and three non executives who are camity members. In total, the
population size for the 25 CBOs is 175 memberssactbe four divisions of Kuresoi

district.
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3.4 Sampling Procedure and Sample size

Frankel and Wallen (2000) defines sample as antygfaa population of individuals on
whom information will be obtained in a researchdstuThey define sampling as the
process of selecting individuals who will partidipan research study.

The sampling frame used is the Community Based dzgaon (CBO) structure. The
sampling design used to draw the sample size mdjwiras stratified sampling design
which stratifies the sampling frame into threetstr@aamely; The CBO executive is made
up of the Chairperson, Treasurer and secretary; GB@rnment representatives who are
chiefs, assistant chief and KFS official and figallhe CBO non-executives who are
community members. When population is more tha@d®jndividuals, 384 of them are
recommended as the desired sample size (Mugendilagenda, 1999). The accessible
population in this study was 175.

Mugenda and Mugenda recommend the formula:

nf=_n to be used to calculate the samples size.

1+ n/N
According to the above formula:
nf= desired sample size when population is less 1@g000,
n= desired sample when population is more thand00,0
N= Estimate of the population size
nf=_ 384 =120 respondents

1+384/175

120 individuals were therefore sampled to partit@pa this research.

3.5 Data Collection Instruments

Frankel and Wallen (2000) defined research instnimas the device the researcher uses
to collect data. Both primary and secondary souofekata were used for this study. Data
was collected by administering the questionnaicethé respondents in Kuresoi district

community members to avert the impact of climatendfe.
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Questionnaires used ensured anonymity and allowedotistandardized questions with
time provided for subjects to think about respon3eg sets of questionnaires were used
for data collection with one set administered tonownity members’ representatives,
second set to CBOs and KFS.

3.6 Validity of the Research Instruments

Frankel and Wallen (2000) defined validity as thkéeat to which a research instrument
measures what it is intended to measure. Valid#glsl with the accuracy of a test or a
research instrument. For the study, the reseatob&rtwo precautions to ensure validity

of the instruments; firstly, the researcher suladithe draft instruments to the supervisor
to check the validity and give input. There wagwew of the existing secondary data on
environmental issues and conservation strategi¢&unesoi district which ensured that

instruments tested what they were expected to Tés$. measure showed the need for

modification or adjustments of the instruments befactual data collection.

3.7 Reliability of the research instruments

Ogula (1998) defines reliability as the extent tbickh a research instrument yields
measures that are consisted each time it is aderiegsto the same individuals. Mugenda
and Mugenda also states that if a researcher asherigia test to a subject twice and gets
the same score on the second administration af&rshéest, then there is high reliability
for the instrument used. To ensure reliability, thesearcher administered ten
guestionnaires to ten representatives of CBO atoMmiktrict. The results of the pilot
study were discussed with respondents as well #&is thie supervisor to make the
required adjustment. The Major Objective was to telgbility.

3.8 Data Collection Procedure

The letter of request to conduct research was teetite University of Nairobi, Extra-
Mural Centre Studies, Nakuru Campus. A letter dfoduction to collect data was
obtained and official authorization from the Offioé the president through Kuresoi

District Commissioner was also obtained prior te #tuministering the questionnaires to
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the respondents. The questionnaires for CBOs tegeiith the letter from the University
of Nairobi were dropped to respective locationse Tiesearcher together with his
research assistants followed up on the progredheotcollection of questionnaires by
walking around. The researcher also met with CB@mbers personally to explain to
them about the quality of data required for studg ampathized to them to complete

filling the questionnaires.

3.9 Data Analysis Techniques

According to Cohen and Marion (1994), once the dataeollected, editing should be
done to identify and eliminate errors. Data analyisi the breaking down of large
components of research data or information intop&m easily synthesized and
understood parts. In this study, the researchesyd#iesized data to answer the research
guestions. After data collection, raw data wadesbout and edited to identify blank
spaces or unfilled items, and those that had beemnepusly responded to. The
researcher organized data into categories accotdimgsearch questions and establish
expected theme categories for qualitative data.détia was cleaned, coded and entered
into the computer for analysis. Data was then amalyusing statistical package for social
scientists computer software. This was then sunmedriand presented using tables.
Qualitative data derived from open-ended questianthe questionnaire and interview
guides was organized according to the themes amdureh questions or objectives.

3.10 Ethical Considerations

The researcher received a letter of introductimmfrthe University of Nairobi and a

research permit from the District CommissionerKaresoi before actual data collection.
On arrival to Kuresoi, the researcher had a mesftitigidentified research assistant who
were familiar with Kuresoi district for familiaritan with the research area.

Appointments with key respondent were made befoestgpnnaires were administered.
During questionnaire administration, the resporslem¢re reminded that this research

was purely for academic purpose.
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3.11 Operational defini

Table 3.1 Operationalization of Variables

tion of Variables

Objectives Variables Indicators Tools of Types of analysis
analysis
Independent
To determine how Adaptation Practicing mixed| Frequency and Descriptive,
adaptation strategies strategies farming percentages | Inferential
mitigates effects of climate o
on rural livelihoods Statistics
To examine how training | Training and Number of Frequency, Inferential
and awareness mitigates | 5yareness trainings percentages | Descriptive,
effect of climate change d d d o
on rural livelihoods conducted. and cross statistics
tabulation
To examine how Conservation Forest Frequency and Inferential
conservation strategies | gyrategies Conservation and percentages | Descriptive
influences effect of climate q y .
change on rural livelihoods (protected areas/ | water statistics
controlled Conservation
logging
To analyze how structural | Structural Conservation Frequency and Inferential
arrangement influences | arrangement Networks, percentages | Descriptive,
effect of climate change on (existing laws and Environmental statistics
rural livelihoods climate change | Laws
advocacy groups) community
based
organizations
Dependent
Rural Livelihoods| Income Frequency and Inferential
Adequate food | percentages | Descriptive
Adequate water statistics
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CHAPTER FOUR
DATA ANALYSIS, PRESENTATION AND INTERPRETATION
4.1 Introduction

This chapter focuses on the presentation of arslgsd interpretation of the results.
Primary data collected from respondents in Kurelssirict was analyzed in order to find
out the influence of climate change mitigation tetgées on rural livelihoods. Descriptive
statistics such as frequencies and percentagesusereto analyze responses to various

variables in the questionnaires.

4.2 Response Rate

A total of 120 people were issued with questioresmiand 108 respondents returned the
guestionnaire. A response rate of 90% was obtainethe study and this is a good

response rate according to Mugenda and Mugend®)199

4.3 Results on social factors on respondents

The research data was gathered from a total of i#éreht organizations from 33

locations within Kuresoi district. Most of the resulents 104 (96%) came from youth
village organizations mostly referred toyamith Village Bungestructured and supported
by Mercy Corps and USAID/ProMara. All respondergssed in leadership positions that
included 19 (18%) chairpersons, community chiefs (183%) and secretaries and
treasurers 13 (12%) each. Other leadership positiooluded village elders, youth
representatives and church leaders. The 4 (4%¥tfaticers interviewed were from

either Kenya Forest Service or Community ForestoBisdion. Gender representation
among the total 108 people interviewed was a leivgkl to men being more with 70
(65%) compared to their female counterparts 33 (31¥his study found most

respondents falling in 21 — 30 years of age brackebrding 42% of the total 108
reached respondents. This was followed by those déwme from 41 — 50 years who
recorded a 23. These finding can be attributedhé¢ofact that most organizations visited
were mostly youthful and found at the village leviehble 4.1 gives more information on

other age groups.
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Table 4.1. Respondents’ representation by age

Age level Frequency Percentages
Below 20 years 15 14
21-30 years 45 42
31-40 years 17 16
41-50 years 25 23
Above 50 years 6 5
Total 108 100

Considering education levels, only 6 (6%) of theltanterviewed from Kuresoi had not

completed primary school education. 10 (9%) siafistvas registered for those with

university education. A majority of the respondefs (59%) had secondary school
education which is basic enough to understand tirohange management and effects.
The total respondents reached were 108 people abtk B.2 illustrates respondents’

education level findings.

Table 4.2 Education levels of respondents

Age group Frequency Percentages
Primary level incomplete 6 6
Primary level completed 14 13
Secondary level incomplete 14 13
Secondary level completed 64 59
University completed 10 9
Total 108 100

4.4 Adaptation as a Climate Change mitigating stragy on rural livelihoods

This study present several frequency tables anssdabulations analysis together with
basic empirical statistics on different biographicariables and the effects or influences
of adaptation or mitigation strategies on climatargge for rural livelihoods in Kuresoi

district.
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4.4.1 Determining influence of adaptations strategs on rural livelihoods

The study had gender, age, education level, typeorghnization and location of
organization forming the background and biograghiaiables on which research
objectives were analyzed for better understanding.

One of the initial questions asked during dataeobibn sort to find out if there exist
ways in which organizations in Kuresoi district an@olved in identifying adaptation
strategies to address the effect of climate champe.response to this question gave a
positive answer with a majority respondents 89 (Bagknowledging they do have ways
in which their organizations are involved in idéyitig adaptation strategies to help
address effects of climate change. Only 19 (18%)bthe total 108 respondents had a
“no” response to the question. These demonstratedensitive organizations in Kuresoi

district are when it comes to the climate chandecéd.

The research established that different adaptatiaiegies are encouraged by different
organizations in Kuresoi district. The feedbackiroost respondents pointed at change
of crop patterns as the highest rated strategyitigating climate change effect with 25
(23%) of the respondents. This was followed by anlgioation of change of crops
patterns, cross breeding of livestock to make tHeamdy to climatic changes and
adoption of renewable sources of energy. Othetegfies mentioned include change of
eating habits/food presence. However, 5 (5%) ofpnaple were not sure of any strategy

they were encouraging in the area.

4.4.2 Community and adaptation strategies mitigatio effects on climate change

In acknowledgement that most people in Kuresoridisare encouraging different kinds
of adaptation strategies to mitigate on the effeftslimate change, involvement of the
community members in identifying such strategies waoncern for this research. When
respondents’ feedback was analyzed, the result&/exh@ great involvement by the
community to identify adaptation strategies usedifferent locations. This fell to a high
of 86 (80%) in support of community involvement @sposed to 22 (20%) of total

respondents who thought there was no communityiveweent as shown in Table 4.3.
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Table 4.3 Community involvement in identifying adapation strategies in their

location
Response Frequency Percentage
Yes 86 80
No 22 20
Total 108 100

Further to the above, it seemed clear that othenlmees of the community are currently
applying adaptation strategies as mentioned bynjerity of the respondents. 76 (70%)
of the respondents accepted that they were awaenoéone in their location who at that
point applied some adoption strategies comparesiltg29%) who said they were not.
The adoptive strategies in this case ranged froam@h of crop patterns, cross breeding
of livestock, adoption of renewable sources of gnend change of eating habit. This is
illustrated in Table 4.4. There was strong evidetiocwugh the respondents that
communities in Kuresoi pay a lot of attention t@mpiive strategies and had made this a
priority to address the effects of climate changdieelihoods. A majority 85 (79%) of
the respondents responded with a ‘yes’ when adkédvas apriority of the community
to adapt to strategies in order to address theteffieclimate change compared to those
who said ‘no’; 23 (21%). This positive feedback dam attributed to the community
seeing importance of conservation of Mau Foregtithéne main water tower for Kuresoi
district not to mention the intensive public attentto it by the media.

Table 4.4 Response on community members currentlypgalying adaptation

strategies
Response Frequency Percentage
Yes 76 70
No 31 29
Missing 1 1
Total 108 100
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4.4.3 Funding for mitigation of climate change effet

According to most respondents interviewed, 63 (58%dvernment and Non-
governmental organization have reasonably giveanatin to funding to respond to
climate change effects. There is however a goodoeuyd5 (42%) who reported absence

of funding from governments and NGOs. This is iilated in Table 4.5.

Table 4.5 Availability of both government and NGO tinding

Funding by government or

NGO Frequency Percentage
Yes 63 58
No 45 42
Total 108 100

Climate change effects have drawn attentions oh lthe government of Kenya and
NGOs. For this reason, funding for interventionattpoint at mitigation of climate
change effects are evident in Kuresoi districteast at the time of data collection. Table
4.6 below provides descriptive evidence of how nyontewards climatic change
intervention is provided to communities in Kuresérom the table, funding to the
community is mostly through community based orgatiins 50 (46%); a finding that
perhaps tells how the government and NGOs are poesi with grass root mitigation
strategies to climatic change effects. Such orgaioas include youth self help groups
and women groups. Financial support through keyeguwnent departments came second
with a frequency of 36 respondents (33%). 12 pe(léo) were not aware of any way
of funding for climatic change interventions whother 3 (3%) did not respond to the

guestion.
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Table 4.6 How funding towards climatic change is pvided to the community

Ways of funding Frequency Percentage
Through community based organization 50 46
Government key departments 36 33
Location committee 3 3
Individuals households 4 4
Don't know 12 11
Missing 3 3
Total 108 100

4.5 Training and Awareness as a Climate Change Mdation Strategy on rural
livelihoods

Training and community awareness of mitigation &feof climate change patterns or
just the climate change patterns on rural liveld®onay help communities effectively
manage the effects of climate change. Most asp#ctgining and awareness in this
respect would include general knowledge and manigoof climate change patterns,

climate change advocacy and community participation
4.5.1 Community awareness of climate change pattesn

Climate change stakeholders will agree that awaena the effects of climate change is
the first step to developing a mitigation stratelgypst respondents 95 (88%) compared to
the few 13 (12%) accepted the opinion that mostroamty members are aware of the
climatic changes taking place and that their Ilv@tid problems were as a result of such
climatic challenges with a 98 (91%) responses gattlimate change discussions at the
community level seem to be the best way throughclwliommunities monitor, keep
track of and understand climate change communitafithe data provided showed
evidence as presented by 32 out of the possibleré§@ndents (30%) being for the
opinion that neighbours discussed climate changeles This was followed by
information by government administrators that inldd Chiefs and Sub-Chiefs through
Chief Barazas with 27 (25%). Kenya Forest Servagorts came third with 22 (20%) of
the people surveyed backing it up. Table 4.7 hasamary of the results.
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Table 4.7 How the community monitors climate changeommunication in the area

Climate change monitoring method Frequency Percenge

Neighbors discuss climate change issues 32 30
CBO reports

NGO meetings 3 3
Kenya Forestry service reports 22 20
Feedback during meetings 9 8
Government administrators (Chief and sub-

chief) barazas 27 25
Missing 7 7
Total 108 100

4.5.2 Community training on climate change patterns

Training is a process of building one skills anae\kfedge to be able to understand well
the subject. This process can be short term or emg depending on the arrangement in
place, objectives of the training and what contentbe covered. This study had a
guestion to establish if the respondents had uakkemtany training or forum on climate
change issues. As illustrated in Table 4.8, theas avclose frequency between those who
had attended trainings on climate change and twbsehad not. Specifically, those who
had training were 62 or 57% of the total responslenimpared to those who had not; 44
(41%).

Table 4.8 Attendance of training or forum on climae change issues

Training Frequency Percentage
Yes 62 57

No 44 41
Missing 2 2
Total 108 100

To have further insight on training attendancegvatt against level of education, a cross
tabulation of whether training had been attendedrat) level of education variables was
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conducted and results presented as in Table 4dn Rhe results, there were more

numbers who had attended climate change trainidgauams for those respondents who

had completed their secondary education and abovgared to those with incomplete

secondary level education and below who had trginBimilarly, those who had less

education of secondary level incomplete and belod \aho had not had training were

more compared to those less educated (secondasel leecomplete and below)

counterparts who had training.

Table 4.9 Training/forum attendance on climate chage issues against education

levels
Education Levels

Primary Primary = Secondar Secondar Universit
Attende level level y level y level y
d incomplet complete incomplet complete complete
training e d e d d Total
Yes 2 (3%) 7 (11%) 6 (10%) 41 (66%) 6 (10%) 620%b)
No 4 (9%) 7 (16%) 8 (18%) 21 (48%) 4 (9%) 40Qq%)
Missing 0 (0%) 0 (0%) 0 (0%) 2 (100%) 0(0%) (1P0%)

108

Total 6 (6%) 14 (13%) 14 (13%) 64 (59%) 10 (9%) (100%)

The levels of satisfaction from the trainings orufms given were also measured across

three levels. These levels were: satisfied, fasdyisfied and dissatisfied. Overall, most

respondents were fairly satisfied and satisfiegd<rall training indicators except on the

‘accountability of CDF duty bearers to the communitdicator which had 54 (50%) of

respondents dissatisfiett is also good to notice a higher level of disfaction 44 (41%)

recorded on theelevance of the trainings or topics discussednduttie forums.Respondents’

feedback is summarized in Table 4.10;

43



Table 4.10 Levels of satisfaction across differemtaining indicators

Fairly
Training Indicator Satisfied  satisfied  Dissatisfied Missing Total
26 (24%) 42 (39%) 30 (28%) 10 (9%) 108 (100%)

Training/forum location
Community participation
in identifying training

areas 15 (14%) 58 (54%) 25 (23%) 10 (9%) 108 (100%)
Relevance of the trainings
or topics discussed 21 (19%) 31 (29%) 44 (41%) 1124) 108 (100%)

14 (13%) 37 (34%)  31(29%) 26 (24%) 108 (100%)
7(7%)  38(35%) 42 (39%) 21 (19%) 108 (100%)

Quality of trainings

Number of trainings
Training on climate change
effect mitigation
Accountability of CDF

duty bearers to the
community

Overall impact of
awareness

7(6%) 41(38%) 41(38%) 19 (18%) 108 (100%)

10 (9%) 28 (26%) 54 (50%) 16 (15%) 108 (100%)

10 (9%) 48 (44%) 33 (31%) 17 (16%) 108 (100%)

4.6 Conservation as a Climate Change Mitigation Sategy on rural livelihoods

It was in the interest of the researcher through dtudy to measure satisfaction levels on
environment conservation activities or strategsnty place within Kuresoi district.
Indicators that were used included tree plantinggtives, existence or establishment of
protected areas, and agro-forestry promotion.

Tree planting as an environment conservation gjyatsd with over 90% in satisfied and
fairly satisfied scales combined. This is showitatle 4.11.

Table 4.11 Levels of satisfaction across differemnvironment conservation activities

Fairly

Conservation strategy  Satisfied satisfied Dissatisfied Missing Total
Tree planting in Mau 108
forest 28 (26%) 63 (58%) 14 (13%) 3 (3%) (100%)
Establishment of protected 108
areas 20 (19%) 50 (46%) 34 (32%) 4 (4%) (100%)
Tree planting in schools 108
and other public places 36 (33%) 52 (48%) 16 (15%) 4 (4%) (100%)

108
Agro forestry promotion 28 (26%) 51 (47%) 24 (22%) 5 (5%) (100%)
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Conservation strategies in Kuresoi district hawiract impact on mitigating the effect of
climate change as reported by 87 (81%) of the medgats; Table 4.12. Similarities in
views of the respondents about how the conservatiategies had impact in mitigating
the effect of climate change on rural livelihoodsrev evident from the findings. The
main theme found included environment conservaiiging important as the main source
of life for all living things. Specific positive &fcts of conservation strategies included

wild life and soil erosion protection and suppant &griculture and food security.

Table .4.12 Conservation strategies impact on mitgging the effect of climate change

Conservation strategy

impact Frequency Percentages

Yes 87 81
No 13 12
Missing 8 7
Total 108 100

4. 7 Structural Arrangements as a climate change rigation strategy for rural
livelihoods

Government and institutions have focused theirreffan putting in place measures to
mitigate against climate change effects in differgays. In Kuresoi district for example,
institutions and policies that point at mitigatimffects of climate change on rural
livelihoods exist but with different levels of effency and effectiveness. Community
members from the district were asked to rate tlesel of satisfaction with the existing
institutions and policies on mitigating the effettclimate change. The data showed poor
use of budget as a tool for fund allocation with &3pondents (56%) expressing
dissatisfaction. This was followed by a 55 (51%)tloé respondents saying they are
dissatisfied with the existence of legitimacy irpbgation of policies by the institutions.
Many people in Kuresoi have understanding of abéalgolicies or institutions; over 28
(26%) and 51 (47%) registering satisfied and faidgtisfied level of response.
Community involvement in policy formulation and itamentation did satisfy and fairly

satisfy the people in the community as well as showthe Table 4.13.
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Table 4.13 Structural arrangements impact on mitigéing the effect of climate

change

Availability of Fairly
Institutions and policies  Satisfied satisfied Dissatisfied Missing  Total
Understanding of available

policies or institutions 28 (26%) 51 (47%) 26 (24%) 3 (3%) 108 (100%)
Legitimacy in application of
policies by the institutions 15 (14%) 35(32%) 53%) 3 (3%) 108 (100%)

Community involved in

policy formulation and

implementation 14 (13%) 48 (44%) 39 (36%) 7 (7%) 8 (100%)
Mitigation activities carried

out by the government,

NGOs, KFS or CBOs 11 (10%) 47 (44%) 43 (40%) 7 (6%)108 (100%)
Use of budget as a tool for
fund allocation 9 (8%) 30 (28%) 60 (56%) 9 (8%) 1080%)

4.7.1 Challenges faced in responding to the effeaiclimate change

There exist many challenges in trying to responthteffects of climate change. This
fact was acknowledged by a majority respondents{9®@Po) compared to those who
thought there were no challenges; 5 (5%). The mahjailenge mentioned was political
interference with 29 (27%) feedback as shown ind4tl4

Table 4.14 Challenges faced in responding to effeat climate change

Challenges Frequency Percentage
Political interests 29 27
Increased conflict 11 10
Lack of support from the local leaders 19 18
Lack of commitment by the community 18 17
Inadequate resources 19 18
Policy gaps 5 5
Missing 7 6

Total 108 100
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CHAPTER FIVE
SUMMARY OF FINDINGS, DISCUSSION, CONCLUSIONS AND
RECOMMENDATIONS

5.1 Introduction

This chapter presents the summary of findings, udision, conclusions and

recommendation from the study and areas for furidsszarch.

5.2 Summary of findings
Summary of findings are given in Table 5.1.

Table 5.1 Summary of the findings

Objectives Main Findings

To determine how 89(82%) respondents are involved in identifyingm@dton strategies. Mixed
adaptations as a climatgarming and change of crop pattern was the highist25(23%)
change mitigation
strategy influences
rural livelihoods

respondents.

To examine how 62 (57%) of respondents had participated in thaitrg. 26(24%) of those
training and awareness trained were satisfied with the locations of trags while 21(19%) were
as a climate changes
mitigation strategy
influences rural

satisfied with the relevance of the trainings. 38%) were not satisfied with

the training location while 44(41%) were also ratisfied with the relevance

livelihoods of the training.
To examine how 87(81%) respondents reported that Conservatiotegies had direct impact
conservation as a to their livelihoods. Tree planning in schools rgpd by 36(33%)

climate changes
mitigation strategy

influences rural
livelihoods 28(26%) respondents

respondents as the most preferred conservatioratéMZatchment areas.

Planting of tree in Mau forest and agro forestrthbmame second with

To analyze how 55 (51%) of respondent are not satisfied by legitiynof existing policies
structural arrangementsWhefeaS 51 (47%) fairly satisfied in the undersitagof those policies and
as a climate change institutions. 48(44%) are fairly satisfied in conmmity involvement of policy

mitigation strategy formulation while 43(%) not being satisfied by attes carried out by CBO

. and 60(56%) not satisfied by budget allocationGbimate change response
influences rural

o in Kuresoi District.
livelihoods
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5.3 Discussion.
A discussion of the findings is presented below.
5.3.1 Demographic information analysis

A total of 108 respondents most of them in locgamizations leadership positions that
included chairpersons, treasurers, secretariesfsghi{enya forest officers among others
were interviewed for this research. 104 (96%) reseots were youth village

Community based organizations and 45 (42%) of ageklet 21-30 being the majority of
those interviewed. This is in agreement with tinelifng that Kuresoi district population is
largely youth full population with 74.4% of the pdation being less than 30yrs whose
livelihoods heavily rely on natural resources sashforest (Kuresoi Analysis Report,
2009)

5.3.2 Adaptation strategies and climate change mgation effects

The study shows that community members of Kuremsbiict are involved in identifying
adaptation strategies to help address the effectliofate change effects on their
livelihood which include farming, grazing, watesoeirce management and forest timber
management.

The researcher also established that different tatiap strategies are encouraged by
different organizations in Kuresoi district. Thaseluded Change of crop patterns being
highest with 25(23%) respondents. The other stredemcluded rotational planting,
switching of planning dates, adoption of hardy e®riof crops, mixed farming; avoid
excessive use of chemical fertilizer, use of orgamanure and intercropping. This
concurs with the study carried out by a Abramowtzal, (2006) which found that
measures of climate change adaptation to agrieultlmanges during stress and this
include; changes in location of cultivations, sutbsbn by new crops, and crop

diversification.

Finally, the study further revealed that governmantt NGOs have only given 58%
attention to climate change adaptation stratediks measured in respect to availability
of funding to adaptation strategies being carriedl with most of the funding being
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channeled d through community based organizationthé communities at Kuresoi

district.

5.3.3 Training and awareness as a mitigation to eftts of climate change

In the study 62(57%) respondents confirmed to fmtended the trainings and awareness
forums on climate change. A cross tabulation ahing with level of education revealed
that more illiterate (secondary level incompletel &elow) people did not have training
in climatic change effects compared to those ftite but with training, more literate
(beyond secondary level complete) people had beémet! compared to those educated

beyond secondary level complete but not trained.

Another finding was that there is a higher leveldidsatisfaction whereby 44 (41%)
respondents recorded dissatisfaction watbvance of the trainings or topics discussedngduri
the forums. This means that contents covered duhiege trainings did not meet expectation of
the participants. This is in contrary to the borirmgvfromthe communication, Education and
Public awareness programmes of the Convention olo@ical Diversity (CBD), where
an effective public education and awareness sheniigil Communication; The scientific
and technical work of UNFCCC, The Kyoto protocoldapost Kyoto agreement
documents in a language that is accessible to nuiffigrent groups, Education:
integrating climate change into educational systefrall parties to the convention, and
Public awareness on importance of climate changki@nimplication to the lives of

urban and rural communities including livelihootiCCRS, 2010).

Finally, the study shows that community membersatneady discussing climate change
issues at grassroots level with majority of resporahtioning that these discussions are
discussed by neighbors while some discussions lae heeld at Chief's Baraza. This
shows the level of interest the community membefrsKoresoi have invested in

monitoring and sharing information on climate chang
5.2.4 Conservation strategies as a mitigation tofetts of climate change

The Study revealed that conservation strategies @snate change mitigation strategy
have influence rural livelihoods of Kuresoi distraommunity with 81% of respondents

reporting that it has positive impact in mitigatiefject on Climate change.
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The study shows that Majority of the Kuresoi digticommunity members are involved
in planting trees in schools and other public ptacPlanting of trees is highly

acknowledged as a means of enhancing water catc¢loagacity.

As established by this research, and on combinotg those with a satisfied and fairly
satisfied response, tree planting in Mau foresamsnvironment conservation strategy
was rated higher by over 80% of the respondentsvak followed by agro forestry

promotion and tree planting in schools and othdipylaces.

5.3.5 Structural arrangements as a mitigation straggy to effects of climate change

Poor use of budget as a tool for fund allocatiod B& respondents (56%) expressing
dissatisfaction. This was followed by a 55 (51%) tbk respondents who were
dissatisfied with the existence of legitimacy irpbgation of policies by the institutions.
Many people in Kuresoi over 28 (26%) and 51 (47%gre at satisfied and fairly
satisfied level of response on understanding ofilava policies or institutions. A
majority respondents; 97 (90%) thought there eshistilenges in responding to the effect
of climate change on rural livelihoods. The majbaltenge mentioned was political
interference with 29 (27%) feedback.

5.4 Conclusions

The following conclusions were made from the stuBlgsed on the research findings,
community members of Kuresoi have adaptation gji@seidentified change of crop
patterns as the main adaption strategy in respgndithe effect of climate change. Other
adaptation strategies adopted includes; cross imgef livestock to make them hardy to
climatic changes, mixed cropping, inter croppindpm@tion of hardy variety of crops,
adaptation of renewable sources of energy and ehahgating habit or food preference.
According to Arun (2008), climate change is likétymanifest around increased risk to
rural livelihoods. Basic Household copying and ddtapn strategies put in the context of
livelihoods risks can correspondent to diversifmatand communal pooling.

The researcher concluded that Kuresoi District Comity are aware of the climatic
changes taking place in their locality and haveetakteps to discuss climate change

issues within their neighborhood, through locadkrahip Chief Barazas and reports by
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environment stakeholders like Kenya forest servidgough a number of community
members have training in climate change issuegealde number close to a half of the
people need to be trained. Most respondents wéisfisd and fairly satisfied across all

training forum indicators.

It was also concluded that tree planting is the tneosnmon environment conservation
strategy whose effect plays a great role in mitigatclimate change problems. Local
communities in Kuresoi district have embraced thethod in different ways. They have
taken initiative to plant trees in Mau Forest, swie@and other public spaces with support
from different stakeholders. They also promote aprestry in their own local ways.
Conservation strategies have impacted positivelymitigating the effect of climate
change and in the long run improved community ihabds.

Finally, it was concluded that there is a feelingdessatisfaction inKuresoi district
community on the legitimacy in application of padis and use of budget as a tool for fund

allocation. There is little involvement of commuyninembers by the government in formulation

and implementation of Climate response policies.

5.4 Recommendations

The following recommendations were made from thieysin order to improve influence
of Climate Change mitigation strategies on ruralellhoods of Kuresoi District

Community.

1. It is recommended scaling up and diversifying fumgdiallocations for Climate
Change response by both government and NGOs frersuirent 58% to over 80%
in Kuresoi district. This will ensure vibrant clineathat climate change response
activities that are at the same time enhancingd tivelihoods. Channeling of funds
through grass root organizations like youth groaps women organizations will
provide support of most preferred local adaptatstrategies like change in crop

patterns, agro-forestry and cross breeding of toas

2. It is recommended that support to local approadiies community discussions

through chief Barazas and neighbors as this wilp h#eate awareness among
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3.

community members. Community level tailor-made nirsgs on climate change
issues and climate change reports and informatrom forganizations with the
mandate to manage the environment like Kenya Fof&stvice need to be
disseminated at the local level. Community membeith incomplete secondary
education and below should be targeted and motlvateparticipate in climate
change trainings which should take into accourdvat climate change aspects and

use of community devolved funds like CDF.

Another recommendation is to increased supporofmal conservation strategies like
tree planting in one of the major water catchmeeasilike Mau Forest, public places
and spaces like schools will go to a greater exiandcreasing forest cover and in
the long run reduce the effect of climate changkiamproving livelihoods.

Finally, institutions and policies that exist totigate the effect of climate changes
need to be legitimate and effective to be ableotnter problems of climate change.
There is need for increased community level paaiton in formulation and
implementation of Climate change response policiéss will enhance grass root
ownership of those Laws as well as collective immatation and monitoring of

them towards addressing the challenges of ClimatnGe.

5.6 Areas for further studies

The Study only focused on Kuresoi District Commynd investigate the influence of

Climate Change Mitigation Strategies on their ruikadlihoods. A further research can be

carried out in the same community to find out orwhtaditional climate change

mitigation strategies like change of crop patteares effective in promoting farming as a

rural livelihood. Secondly, another study can beduated in other areas for comparison

purposes.
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Finally, a Comparative research can be carriedsse@ss how Government policies and
institutions on environmental conservation mitigaféects of climate change towards

rural livelihoods in Kenya.
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APPENDICES

APPENDIX 1: LETTER OF TRANSMITTAL

Sylvester Oduor Abara
P.O. Box 18261 — 20100
Nakuru.
Email: sylvester.abara@gmail.com
Cell: (+254)720 930 926
5" May, 2012

Dear Respondent

RE: LETTER OF TRASMITTAL

| am M.A degree student at the University of Naiydakuru Extra-mural Centre. | am
required to submit as part of my assessment a rnasgmoject. Consequently | have
written a proposal entitled “Influence of climateange mitigation strategies on rural
livelihoods of Kuresoi district community, Nakuraunty in Kenya”

To achieve this, | am interviewing selected grotipespondent from the community, the
CBO implementing climate change response activitRepresentatives from Kenya
forestry service, NGOs and GOK representative. Tifisrmation will be treated with
confidentiality and your name will not be mentionadhe report. Findings of the study
shall help the users of the information to underdtdne effect of climate change on rural
livelihoods in Kuresoi district and eventually prd® a solution to some of the factors
mentioned.

Your assistance and cooperation will be highly apiated.

Thank you in advance

Yours faithfully,

Sylvester Oduor Abara
L50/65996/2010.
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APPENDIX 2: QUESTIONNAIRE FOR COMMUNITY BASED
ORGANISATIONS AND KENYA FOREST SERVICE STAFF

Instructions

This questionnaire is to be completed by:
1. At least two (2) of the CBO Executives (Chairmatr&ary, Treasurer in each
location).

2. Atleast one (1) Kenya forest service

Pleasetick in therelevant boxes or fill in fill in the blank spaces

Location: Date:

Name of your organization:

Respondent Profile

1. Position held by of respondents:

2. Age bracket
Below 20 years [ ]
21-30 years [
31-40 years [
41- 50 years [

[

Above 50 years

arwnE

]
]
]
]
3. Gender( Tick): 1.Male [

]
2. Female [ ]
4. Highest education level attained

1. Primary level incomplete [ ]
2. Primary level completed [ ]
3. Secondary level incomplete [ ]
4. Secondary level completed [ ]
5. University completed [ ]

Section A: Adaptation Strategies
5. Are there ways in which your organization is inwadvin identifying adaptation

strategies in this to address the effect of clinchi@nge?
Yes 1
No 2
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6. What are the adaptation strategies are you encograythis area? (Tick all that
apply)
1 Change of crops patterns

2 Cross breeding of livestock to make them hardy

to climatic changes

Adoption of renewable sources of energy

Change of eating habit/ food preference

Don’'t Know

o O | W

Others specify

7. Did you involve community in identifying adaptatigtrategies in this location?
Yes 1
No 2

8. Do you know of anyone in this location who is cuathg applying any of the
adaptation Strategies?

Yes 1

No 2

9. Is it the priority the community to adapt to theseategies in order to address the
effect of climate change in your Location?

Yes 1

No 2

10.Do you know of any funding allocation by the goveent or NGO for
responding to climate in your location?

Yes 1

No 2
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11.How is money provided to the community?

1 Through community based organizations( €. g
youth groups self-help groups and women
groups)

Government key departments

Location committee

Individuals Households

Don’'t Know

| O | W N

Others specify

Section B: Training and awareness

12. Are community members aware of the climatic changkimg place in this area?
Yes 1

No 2

13.1f yes, how does the community monitor or keepKrat understand of climate

change communication in the aréld@k those that applies

Neighbors discuss climate change issues
CBO reports

NGO meetings

Kenya Forestry service Report

Feed back during meetings

| O | W N| -

Government administrators(Chief and Sub-chjef)

barazas

6 Others specify

14.Are you aware that livelihood problems are as alteg climate change?
Yes 1
No
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15.Have you attended any training or forum on clin@tange issueskick
Yes 1
No 2

16.What is your level of satisfaction with the traiggor forums?

Use the following sentence to indicate 1. Satisfl 2. Fairly satisfied 3. Dissatisfied

Indicators or (Performance Criteria) Level of satisfaction

1 Location of the trainings or forums

2 Community participation identifying the training

areas

3 Relevance of the trainings or topics discussed

during these trainings or fora

4 Quality of trainings or fora

Number of the trainings that have been conducted

The training or for a building the capacity |of
community to cope with and mitigate effects |of

climate change

7 Accountability of CDF duty bearers to the

community

Overall impact of awareness creation meetings in

addressing the effect climate change on livelihoaods
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Section C: Conservation Strategies
17.What is your level of satisfaction conservationiaies taking place in your
location?

Use the following sentence to indicate: 1. Sdiisd 2. Fairly Satisfied 3. Dissatisfied

Indicators or (Performance Criteria) | Level of satisfaction

1 | Tree planting in the Mau forest

2 Establishment of protected areas

3 | Planting of trees in schools among other

public venues/grounds

4 | Agro forestry

18.1n your own views, does conservation strategie® ey impact in mitigating the
effect of climate change on rural livelihoods?

Yes 1

No 2

19. Give explanation to your answer
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Section D: Structural arrangement
20.Indicate your level of satisfaction with availatyliof institutions and policies on
mitigating the effect of climate change on ruraklihoods.

Use the following sentence to indicate 1. Satisfl 2. Fairly satisfied 3. Dissatisfied

Indicators or (Performance Criteria) Level of satisfaction

1 Understanding of the availability of policies |or

institutions

2 Legitimacy in application of policies or by the

institutions

3 Community involvement in policy formulatign

and implementation

4 Mitigation activities carried out by the
government, NGOs, KFS or communijty
CBOs.

5 Use of a budget drawn as a tool for fund

allocation

21.Give a comment on availability of the policiesptdite change response activities

carried out by the government, CBOs, KFS and conitpimgeneral

Section E: Other factors

22.Are there any challenges faced in responding toeffext of climate change on
rural livelihoods? TICK

Yes 1

No 2
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23.

If yes, what challenges have you faced in yourtioo& Tick all that applies.

1 Political interests

Increased conflict

U7

Lack of support from the local leaders

Lack of commitment by the community

Inadequate resources

o O &l W N

Others specify

24.From your own observation and experience, is thesechallenges arising from

government policiesr socio-economic activitiethat interfere with responding to
the effect of climate change on rural Livelihoods®Briefly

Explain

25. Suggest up to three best waysefmonding to the effect of

climate change on rural livelihoods within Kuresoistrict especially your

location?
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APPENDIX 3: QUESTIONNAIRE FOR COMMUNITY REPRESENTAT IVE
AND THE AREA CHIEF
Instructions

This questionnaire is to be completed by:
1. Community members representatives from all thetioca

2. Area chiefs from each location.

Please tick in the relevant boxes or fill in fill in the blank spaces

Location: Date:

Name of community centre:

Respondent Profile

1. Position held by of respondents:

2. Age bracket
6. Below20years [ ]
7. 21-30 years [ ]
8. 31-40 years [ ]
9. 41- 50 years [ ]
10.Above 50 years [ ]
3. Gender( Tick): 1. Male [ ]
2. Female [ ]

4. Highest education level attained

1. Primary level incomplete [ ]
2. Primary level completed [ ]
3. Secondary level incomplete [ ]
4. Secondary level completed [ ]
5. University completed [ ]

Section A: Adaptation Strategies
5. Are there ways in which the community is involved identifying adaptation

strategies in your location to address the efféctimate change?
Yes 1
No 2
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6. What are the adaptation strategies in your aregsR &ll that apply)

1 Change of crops patterns

2 Cross breeding of livestock to make them hardy

to climatic changes

Adoption of renewable sources of energy

Change of eating habit/ food preference

Don’'t Know

o O | W

Others specify

7. Did you take part in identifying community adaptatistrategies in your location?
Yes 1
No 2

8. Do you know of anyone in your location who is cathg applying any of the
adaptation Strategies?

Yes 1

No 2

9. Is it the priority the community to adapt to theteategies in order to address the
effect of climate change in your Location?

Yes 1

No 2

10.Do you know of any funding allocation by the goweent or NGO for
responding to climate in your location?

Yes 1

No 2
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11.How is money provided to the community?

1 Through community based organizations( €. g
youth groups self-help groups and women
groups)

Government key departments

Location committee

Individuals Households

Don’'t Know

| O | W N

Others specify

Section B: Training and awareness
12. Are community members aware of the climatic changksg place in the area?
Yes 1

No 2

13.1f yes, how does the community monitor or keepKrat understand of climate

change communication in the aréld@k those that applies

Neighbors discuss climate change issues
CBO reports

NGO meetings

Kenya Forestry service Report

Feed back during meetings

| O | W N| -

Government administrators(Chief and Sub-chjef)

barazas

6 Others specify
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14. Are you aware that livelihood problems are as altes climate change?
Yes 1
No

15.Have you attended any training or forum on clin@tange issueskPick
Yes 1
No 2

16.What is your level of satisfaction with the traiggor forums?

Use the following sentence to indicate 1. Satistl 2. Fairly satisfied 3. Dissatisfied

Indicators or (Performance Criteria) Level of satisfaction

1 Location of the trainings or forums

2 Community participation identifying the training

areas

3 Relevance of the trainings or topics discussed

during these trainings or fora

4 Quality of trainings or fora

Number of the trainings that have been conducted

The training or for a building the capacity |of
community to cope with and mitigate effects |of

climate change

7 Accountability of CDF duty bearers to the

community

Overall impact of awareness creation meetings in

addressing the effect climate change on livelihoaods
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Section C: Conservation Strategies
17.What is your level of satisfaction conservationiaies taking place in your
location?

Use the following sentence to indicate: 1. Sdiisd 2. Fairly Satisfied 3. Dissatisfied

Indicators or (Performance Criteria) Level of satisfaction

1 | Tree planting in the Mau forest

2 | Establishment of protected areas

3 | Planting of trees in schools among other public

venues/grounds

4 | Agro forestry

18.1n your own views, does conservation strategie® gy impact in mitigating the
effect of climate change on rural livelihoods?

Yes 1

No 2

19. Give explanation to your answer
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Section D: Structural arrangement
20.Indicate your level of satisfaction with availatyliof institutions and policies on
mitigating the effect of climate change on ruraklihoods.

Use the following sentence to indicate 1. Satisfl 2. Fairly satisfied 3. Dissatisfied

Indicators or (Performance Criteria) Level of satisfaction
1 Understanding of the availability of policies |or

institutions
2 Legitimacy in application of policies or by the

institutions
3 Community involvement in policy formulatign

and implementation

4 Mitigation activities carried out by the

government, NGOs, KFS or community CBOs.

5 Use of a budget drawn as a tool for fund

allocation

21.Give a comment on availability of the policiesptdite change response activities

carried out by the government, CBOs, KFS and conitjwimgeneral

Section E: Other factors

22.Are there any challenges faced in responding tceffect of climate change on
rural livelihoods? TICK

Yes 1

No 2
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23.1f yes, what challenges have you faced in yourtioo& Tick all that applies.

1 Political interests

Increased conflict

Lack of support from the local leaders

Lack of commitment by the community

Inadequate resources

| O B~ W N

Others specify

24.From your own observation and experience, is thesechallenges arising from
government policiesr socio-economic activitiethat interfere with responding to
the effect of climate change on rural Livelihoods®Briefly

Explain

25.Suggest up to three best ways for responding teetteet of climate change on
rural livelihoods within Kuresoi district especialfour location?
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APPENDIX 4: INTRODUCTION LETTER

UNIVERSITY OF NAIROBI

COLLEGE OF EDUCATION AND EXTERNAL STUDIES
SCHOOL OF CONTINUING AND DISTANCE EDUCATION
DEPARTMENT OF EXTRA - MURAL STUDIES

Tel 051 - 2210863 P. O Box 1120, Nakuru
6™ July 2012

Our Ref: UoN/CEES/NKUEMC/1/12

To whom it may concern:

RE: SYLVESTER ODUOR ABARA — 1.50/65996/2010

The above named is a student of the University of Nairobi at Nakuru Extra-Mural Centre

Pursuing a Masters degree in Project Planning and Muanagement.

Part of the course requirement is that students must undertake a research project during
their course of study. He has now been released to undertake the same and has identified
your institution for the purpose of data collection on “Influence of Climate Change
Mitigation Strategies on Rural Livelihoods of Kerosoi District Community, Nakuru

County, Kenya”.
The information obtained will strictly be used for the purpose of the study.

T .am for that reason writing to request that you please assist him.

tw,?i% "

%E&‘i)
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APPENDIX 5: RESEARCH PERMIT

OFFICE OF THE PRESIDENT
PROVINCIAL ADMINISTRATION  AND INTERNAL SECURITY

Telegrams: Districter” Kuresoi” THE DISTRICT COMMISSIONER
Telephone: Kuresoi KURESOI DISTRICT

Fax: 0202026644448 P.0.BOX 2,

Email: dckuresoi@yahoo.com KERINGET

When replying pleases quote

REF: ED 12/10 VOL 1/23 10T JULY 2012

MR. SYVESTER ODUOR ABARFL

RE: ACADEMIC RESEARCH -KURESOI
Your request to carry out research in this district has been granted.

Please carry with you a copy of university letter giving you authority for
the research wherever you are within the district.

RASHID KWANYA
FOR: DISTRICT COMMISSIONNER
KURESOI DISTRICT
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