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ABSTRACT

This study was intended to establish the influentePlantation Establishment
Livelihood Improvement Scheme (PELIS) on the likebd of forest adjacent
communities in Gathiuru forest Nyeri County. PELESa modified form of Taungya
System or ‘Shamba’ System which for a long time basn used by the Government of
Kenya to raise forest plantation where the foreja@ent communities’ benefit from
cultivation of food crops in the forest and theeftrauthority benefit from establishment of
forest plantation at a low cost. The system hasnbeseiving opposition from
environmental pressure groups alleging that PEX@aoits farmers. The purpose of this
study was therefore to assess the influence of Bl the livelihood of forest adjacent
communities. The objectives of the study were: Xangne how community participation
in PELIS activities influence the livelihood of &st adjacent communities, éstablish the
extent to which PELIS benefits influence the liielbd of forest adjacent communities, to
assess how community attitudes towards PELIS inflaehe livelihood of forest adjacent
communities and to determine the influence of PEtH&llenges on the welfare of forest
adjacent communities. The research questions Wweke:does community participation in
PELIS activities influence livelihood of forest adgnt communities? To what extent do
PELIS benefits influence livelihood of forest adgat communities? How does community
attitudes towards PELIS influence livelihood of dst adjacent communities? How do
PELIS challenges influence livelihood of forest adjnt communities? Descriptive
research design was used in this study and thg stoplulation was the 1,500 registered
farmers participating in PELIS. Stratified randoamgpling was used to draw a sample size
of 150 respondents who were administered with quasdires to collect the data. The
final data was analyzed using statistical packagesbcial scientists (SPSS). The study
found out that participating in PELIS activitiesveisifies sources of livelihood and
enhanced both social and human capitals. PELISefi@nvere able to produce an average
of 87 bags of potatoes per acre per year whichrerdtafood security and PELIS crops
produced contributed 39% of the household inconeni@unities had a positive attitude
towards PELIS. However, limited forest land fortoudtion, poor forest roads and wildlife
damage were some of the PELIS challenges which rieghtive influence to their
livelihood. In conclusion the study establishedstone extent that PELIS had a positive
influence on the livelihood of forest adjacent coumities. The scheme diversifies sources
of livelihood, enhances social and human capitdl generates livelihood outcomes in the
form of more adequate income, increased wellbeimgproved food security which
enhances peoples living conditions or enable theduae poverty levels. The study
recommends the fencing of plantation areas to eedutdlife damage, maintain forest
roads regularly, harvest mature forest plantationstistain the scheme and KFS to
appreciate the PELIS farmers by providing them widme incentives.

xii



CHAPTER ONE:
INTRODUCTION
1.1Background of the study

Today, the livelihoods of 1.6 billion people in thworld depend directly or
indirectly on forests for the generation of cashl amon-cash income, providing a wide
range of social, economic, cultural, spiritual aedvironmental benefits for local
communities. Globally many governments have recmghthat local communities are key
forest stakeholders and promoting their inclusionthe management of forests greatly
contributes to improve local livelihoods and rudalvelopment as well as ensuring forest
conservation (FAO, 2011).

Plantation Establishment Livelihood Improvement &uk (PELIS) formerly
known as‘'Shamba” System in Kenya or Taungya System in other coesmidg a system of
forest plantation establishment in which forestdlais allocated to forest adjacent
communities, cleared and initially planted with gso Seedlings of desirable tree species
are then planted on the same plot, leading in tortearvestable timber. The word taungya
is reported to have originated in Myanmar (Burmidpif, 1992) where Dr. Dietrich
Brandis used it in 1856 to rehabilitate degradeckdbareas at a low cost and forest
adjacent communities benefited from cultivation cfops. The System was soon
introduced to other parts of India, and later itesyl throughout Asia, Africa and Latin
America (Ursula, 2007).

While the Taungya System has been criticized becadists apparent colonial,
exploitational origins according to Menzies (198&), identical system was first used by
the peoples of southern China in the cultivatiora@ubtropical conifer. More recently it
has been used by small-scale farmers to produde (Rader et al. 1995). Literature
indicate that Taungya farmers in China contribubdut 56 per cent of the country's food
requirements while in Thailand the indication isttfaungya farmers produce enough

food to feed themselves and sale the surplus tmtr&et (Chamshama, 1992).

Succession systems of forest management whiabwfdte pattern of Taungya or
PELIS have been used for at least three centuryddwide (Menzies, 1988). The

1



resilience of these systems is associated withaoanand social factors which have made
the cultivation of trees an adaptive strategy otllase for the forest adjacent communities.
Recent modifications to the Taugya System incluoigas and economic benefits to the
participating families (Carl, 1992). Public-sectagencies dominated forest plantation
development in most countries in Asia and the Racfhhis pattern has changed in many
countries worldwide over the past 10 to 20 yea@niy for four reasons. First, devolution
of forest management has led to greater involveroeabmmunities and the private sector
in forestry. Second, the performance (financiallyd abiologically) of public-sector
plantations — with few exceptions — has been disagpg. Third, shrinking government
budgets make it impossible for most forest depamtséo devote as many resources to
forest plantations as they have in the past. Fourbblems related to weak governance
structures are driving many countries to recongiderole of government in administering
forest resources and in directly implementing fopgegrammes (Gregersez04).

Globally, the formulation and implementation of athaptation strategy to climate
change is of growing concern to governments. Thaptadion policy framework (APF)
sets out indicative activities and features of dapsation strategy. Understanding the
extent to which existing practices can support tatagn in societies and ecosystems is an
important step towards the solution. Kalama, (20ihtlicated that modified Taungya
System takes into consideration most of the awwiof an adaptation strategy. Modified
Taungya System is a profitable venture and haglaputential to reduce vulnerability due

to short-term food production and long-term plaotaestablishment.

In Sri Lanka plots of 5 acres were given out othr@e year permit to landless
people where they would plant this area with tr@esnstructed by the Forest Department
and cultivated their own crops on the same area.tltis they received an incentive
payment of 3,500 rupees in the first year. If thegintain the plot in subsequent years and
plant crops again, they received payments of 1&@f 1,000 rupees for years two and
three. The scheme provides employment in areasewlm@mployment is high. It is to be a
cheaper means of afforestation than the block figresrect labour system. The five acres
taungya farms gave net income of between 10,0002t600 rupees per year. This is
without the incentive payment from the Forest Dapant and other income derived from
labouring. When compared with the average ruralevagployment of 800 rupees per

2



month, it was concluded that Taungya farming wasenpoofitable than rural employment
(Gilbert, 1988).

Shortage of food is one of the greatest probleromdamany Africans. It is noted
that two-thirds of all productive land holdings Airica are less than two hectares. In
Nigeria, farmers are faced with insufficient cudtivon land and as a result, many can
produce food only for the family with little lefof sale. Cultivation in the forests has gone
a long way to improve the socio-economic life of taral sector of the economy and is a
means of increasing food supply. Victor and Baké2804) in their study on rural
livelihood benefits from participating in the TayagSystem in Ondo State of Nigeria
estimated the yields per hectare from Taungya fatnis2 metric tons of maize, 15 metric
tons of cassava and 8 metric tons of yams and ihajuirthe farmers were able to earn
between 30,000 to 60,000 Naifdao (1978) estimated that Taungya Systems in Nigeri
have directly provided enough food for about 700,p80ple, constituting about 1 per cent

of the country's food needs.

In Ghana the Taungya System was revised since @@i@Zupport from FAO and
the World Bank to include benefit sharing of thee&i products to all participants.
Benefits accruing under the Modified Taungya Sys{@tTS) are outlined as follows:
Taungya farmers are entitled to 100% of the bendfiom the food crops. However,
benefits accruing from the sale of timber treesstuaed as follows: Forestry Commission
(40%), the farmers (40%), the traditional landowenéit5%) and the forest-adjacent
community (5%) (Tagoe, 2012) It is estimated that nearly 100,000 ha of Modifie
Taungya System plantations have been establisheasssadhe country through the

involvement of over 100,000 rural farmers.

In Tanzania, Taungya System has been suggestedirag imong the means of
ameliorating negative land use impacts resultimgnfrhigh population density while
addressing the basic needs of agrarian societiess.gfowing population has been one of
the major problems facing Tanzania and this ha®nsequence placed pressure on land in
some areas. The Taungya System has been amoranthade practices applied to reduce

the problem especially in North Kilimanjaro regisere land pressure is very high. The



Tanzanian government policy has been in favournofeased forest plantation using
Taungya System to reduce labour cost and benefiagnarian society to access forest land
for food production. According to studies by Chearsla (1992) in Kilimanjaro North

Plantation, Taungya System was found to be moreflma to the peasant farmers as

compared to rural wage employment.

Kenya has a total surface area of 582,646 kmz2,aapdpulation total of just over
40 million with a growth rate of 2.7% (2009 censusgcording to Mathu and Ngethe
(2011) the total state forest area is estimate?.28 million ha (about 2.7% of Kenya’s
land area). It is estimated that approximately 830,forest adjacent households, which
translate to about 2.9 million Kenyans live adjadenthe forest and their livelihood are
highly dependent on the forest. This rural popatatis characterized by shortage of
farmland and unemployment resulting to low income &igh poverty levels (Obonyo,
2009).

According to the latest forest plantation inventatgta, Kenya Forest Service
manages about 135,869 ha of forest plantation®ftltis total, 41,298 ha are unstocked
(Kenya Forest Service [KFS], 2011). To restock 44¢298 ha Kenya Forest Service has
been using ‘Shamba’ System or PELIS as it is a meaoption of plantation
establishment. Forest plantation establishmentutiirdELIS has been recommended by
many stakeholders like Kenya Forest Working Gra&BWG) (Kariuki, 2006) to address
forest destruction and to meet the increasing denfan timber which stands at 2.35
million cubic meters against supply of 1.8 millionbic meters (Mathu & Ng'ethe, 2011)

and to improve the livelihood of forest adjacentnoaunity.

Forest plantation establishment in Kenya has beelertaken through th8hamba
System or non-resident cultivation) since 1910dise the forest plantations to increase
availability of wood for industrial and domesticeugrhich would otherwise not be met by
supply from natural forests (Kagombe, 2005). Th&ey, involves planting tree seedlings
in combination with food crops by peasant farmarfrestland over a period of 3—4 years
in exchange for free labour for planting and tegdiree seedlings (Imo, 2008). However

due to lack of clear policies and guidelines thetesys has been abused and stopped



several times resulting to huge planting backlagsunting to 16,000 ha and 41,298 ha of

unstocked plantations.

The new Forest Act (2005) brought in provisionssteeamline the management
and utilization of forest resources. Part IV of #het recognizes community participation
in forest management by allowing the formation off@nunity Forest Associations (CFA)
to be registered under the Societies Act. Such QfRAg apply to the Director of forests
for permission to participate in the conservatiod amanagement of a state forest. The Act
gives community forest associations several usghtsi which include plantation
establishment through non-resident cultivation &L among others. Following the
Forest Act 2005, non-resident cultivation or thénd8ba’ System was rebranded to
Plantation Establishment Livelihood Scheme (PEId$)Xenya Forest Service to capture
the overall purpose of the whole programme withdherall objective of establishment of

forest plantations and improvement of communitglitvood (Khalumba, 2010).

Gathiuru forest is part of the larger Mt. Kenyaefsirecosystem and covers an area
of 14,978 ha which comprise of 2,557.7 ha of exdtiest plantation, 8,625.3 ha of
indigenous forest, 2,000 ha of bamboo, 1,189.9fhHaush land and 612.5 ha of grassland
areas. The altitude varies from 1900m to 5,188 sil. &Rainfall varies from 500mm to
1500mm. Rainfall is bimodal with the long rains eag in the months of March to June
and short rains in October and November. The rhiisfavell distributed and reliable and
has largely influenced agricultural activities ihetlandscape. The population of the
Gathiuru forest adjacent communities is 44,678 [gewyith 13,266 households occupying
an area of 404.29 Knf2009 census). The main land uses and livelihodiglites for the
community living adjacent to Gathiuru forest is eukagriculture where rain fed and
irrigation fed crop production and livestock protion are practiced (GCFA & NAREDA,
2009).

1.2 Statement of the problem

There has been much debate worldwide concerningethies of Taungya or
‘Shamba’System. Although it is noted as a promising coratiam of farming and forestry

by some, critics consider it to be an exploitatiddrcultivators for the purpose of reducing



costs to the Forest Departments (Foley & Barna@®4) It is also seen as a temporary
arrangement and thus may not foster developmeanijnreal sense (Arnold, 1984n
Kenya the system has been receiving opposition ome environmental pressure groups
like Green Belt Movement (Kariuki, 2006) allegingat cultivation in the forest focuses
more on economic gains undermining environmentakeovation. It is also alleged that
cultivation interferes with water infiltration, emlates soil erosion and forest authorities
exploit PELIS farmers (Khalumba, 2010).

Taugya System orShambaSystem has undergone several changes over the pas
two decades in Kenya due to poor management artdogensial policy decisions by the
government. For example, the government bannedystem in 1988 (KFMP 1994) in an
effort to drive out squatters from the forest.wHs re-introduced in 1994 as non-resident
cultivation (Kirinya, 1994) with the aim of replang clear felled plantation areas, and
outlawed again in 2004 (Ogweno et al. 2005) duedses of illegally extending into
natural forests, river banks while replanting s@llA new scheme was introduced in 2008
and renamed as Plantation Establishment Livelih8atdleme (PELIS) with the main
objective of establishment of forest plantation angrovement of community livelihood

through sustainable collaborative management afstsr

PELIS is an adaptive strategy of land use for redugoverty level of forest
adjacent communities. Although there is adequd@nmation that PELIS improves tree
establishment and growth in Kenya'’s plantation $tsethere is inadequate information on
its contribution to the welfare of forest adjustmemmmunities that can be used to
improve the scheme in order to reduce the povengl$s. This is as recommended by
Kagombe and Gitonga (2005) that there is need fesaarch on the benefits of PELIS to
the forest adjacent community. Ikiara (2010) alstdidated that there is need for further
research on benefit sharing between the Governenahtparticipating communities and

this study may form the basis of benefit sharingma@ism.

1.3Purpose of the study

The purpose of this study was to establish theiémite of Plantation Establishment

Livelihood Improvement Scheme on the livelihoodakst adjacent communities.



1.4The objectives of the study

The study sought to address the following objestive

1.

To examine how community participation in PELIS iates influences the
livelihood of forest adjacent communities.

To establish the extent to which PELIS benefitduigrice the livelihood of forest
adjacent communities.

To assess how community attitudes towards PELI&iente the livelihood of
forest adjacent communities.

To determine the influence of PELIS challenges igalihood of forest adjacent

communities.

1.5Research questions

The research sought to answer the following questio

1.

How does community participation in PELIS activitimfluence the livelihood of
forest adjacent communities?

To what extent do PELIS benefits influence the lihaod of forest adjacent
communities?

How do community attitudes towards PELIS influertbe livelihood of forest
adjacent communities?

How do PELIS challenges influence the livelihoodarest adjacent communities?

1.6 Significance of the study

The study may be of great importance to the Mt. yeathiuru Community

Forest Association as it may act as a referencawhbgotiating with Kenya Forest Service

for benefit sharing of plantations products proseékhe study may be used to assist the

PELIS farmers to address the challenges they anmegfan order to improve the livelihood

of forest adjacent community. On the other handsthdy may assist Kenya Forest Service

(KFS) to improve on the implementation of Plantatiestablishment Livelihood Scheme

by advising policy makers (based on facts) on ngpartance to forest adjacent
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communities. The study may also add literaturentoexisting research material and may
form a stepping stone for further research whicly tma of benefit to the researchers and

academicians.

1.7 Basic assumptions of the study

This study assumed that the respondents were oodlabe and gave correct
relevant data by answering the questions correetty truthfully. It was also assumed that
the sample used was a representative of the wioglelgtion including gender. In addition

the study also assumed PELIS was supportive teffadjacent communities.

1.8 Limitation of the study

Finances and time were limiting factors to the aecsleer. To overcome this,
sampling method was adopted instead of doing ausesanguage was a barrier to the
researcher and this was overcome by training caenpeg¢search assistants and used in the

study for language translation purpose.

1.9 Delimitation of the study

This study focused on the benefits accruing toftinest adjacent communities for
participating in the implementation of Plantatiost&blishment Livelihood Scheme. The
study was carried in Gathiuru Forest Station whiak been implementing PELIS since its
inception in 2008. Gathiuru Forest Station is oméhe pioneer stations to implement
PELIS. The study was delimited to the 1,500 membéithe Mt. Kenya Gathiuru Forest

Association involved in plantation establishmewnelihood scheme.

1.10 Definitions of significant terms used in the study

PELIS benefits: This term refers to profits arising from sale of LP& crops, nursery
seedlings and pruning’s or direct benefits derivemn employment related to forest

resources or indirect benefits such as climate ianaion.

Community attitude towards PELIS: Is the sum total of mans inclination, feelings,

prejudice or bias, preconceived notion, ideas sfeireats and conviction about PELIS.



Community Participation in PELIS activities: Is the involvement of forest adjacent
communities in forest affaires like cultivation, reery, community forest policing and
silvicultural operations to enable them solve tlosun problems. Community participation
is important as it motivates people to work togetied own up the project/activity they
are engaged in. Through community participationnemnity members see a genuine
opportunity to better their own lives and that bk tentire community. The aim of
community participation in PELIS activities is toseire sustainable management of forest
plantations as well as improvement of the livelid@d forest adjacent communities.

Community Forest Association:Is a legal body formed out of the members of tirest
adjacent communities and duly registered underSbeieties Act who is permitted to
participate in the management and conservationtate sforests, local authority and
provisional forest in accordance with the provisatdthe Forest Act.

Livelihood of forest adjacent communities Livelihood comprises the capabilities, assets
(including both material and social resources) awctlvities required and pursued by
householdsand individuals for a means of living (FAO 2009heBe households and
individuals should be living within five kilometeadius from the boundary of the forest

and they directly or indirectly relay on the forést their welfare.

PELIS challenges:These refer to the constraints like human wildtiénflict, poor forest
roads and limited forest land for cultivation the€ElPS farmers encounter while

implementing the scheme.

Plantation Establishment Livelihood Scheme (PELIS) Refers to modified Tuangya
System or non-residence cultivation ¢Bhamba’ System where forest adjacent
communities through their community forest assammenter into mutual agreement that
defines roles and responsibilities under set ratesregulations with Kenya Forest Service
to participate in forest plantation development.isTis by allowing forest adjacent
communities to cultivate forest land and grow fadps as the forest authority plants
trees on the cultivated land for a period of 3-Aargewhen the trees cannot allow

intercropping any more.



1.11 Organization of the study

This project report has been organized into fiveptérs. Chapter one contains the
introduction of the study and has the backgrounthefstudy where a brief of the topic has
been highlighted at global, regional and locallylsA the background contains the
statement of the problem, the purpose of the stabjectives of the study and research
guestions. Significant of the study, basic assumngtiof the study, limitation, delimitation
and definition of significant terms used in thedstare also found in the background of the
study. Chapter two of this study contains the ditere review starting with a brief
introduction of the chapter followed by literatureview of the history of PELIS,
community participation, PELIS benefits and comnrattitude towards PELIS. The
chapter also contains the theoretical and conckfsaraeworks, gaps in the literature and

ends with a summary of the literature review.

Chapter three contains the research methodologgmnstavith an introduction of
the chapter followed by the research design angetapopulation. This chapter also
contains the sample size and sampling procedureesehrch instruments. Pilot testing,
validity and reliability of the instrument are alsontained in this chapter. Lastly the
chapter contains data collection procedures, datalysis techniques, ethical
considerations and operationalization of the vdemlin the conceptual framework. Data
analysis, presentation and interpretation formgthafour of the report and includes the
response rate, demographic data analysis, anatysie findings based on the study
objectives. Discussions of findings, conclusion eembmmendations forms chapter five of
this report and includes the following subsectioméroduction, summary of findings,
discussion of findings based on the objectiveshefdtudy; conclusion recommendations
and suggestions for further studies. The reportsewith a list of references and
appendices.
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CHAPTER TWO:
LITERATURE REVIEW
2.1Introduction

This chapter presents the literature review on dkierview of the concept of
PELIS, community participation in PELIS activitiesmd PELIS (Taungya) benefits on
livelihood of forest adjacent communities. In agditcommunity attitudes towards PELIS
on livelihood of forest adjacent communities haeerpreviewed. Finally this chapter has
highlighted the theoretical and conceptual framéwand gaps in the literature.

2.2 Concept of Plantation Establishment Livelihood Schae

Forest plantations are variously defined in therditure and even the standardized
definition adapted by FAO has significantly changeér time (Carle & Holmgren, 2003).
The main shared characteristics of these defirstipoint to forested areas artificially
established by planting or seeding. Other feataresthat the trees usually belong to the
same species (native or introduced), have the semestructure and are regularly spaced
(FAO 2006; FRA 2010).

Forest plantations are not anything new. In sousit&va France, for example, there
are records of man-made forests as early as yédl, Hs well as evidence of trading in
forest products, both wood and non-wood from nragtpine Pinus pinaster plantations.
These early plantations resulted mainly from thgaitive of private landlords as well as
smallholders and communities, primarily for comnmrpurposes (i.e., the trade of wood

and resin products), but also for direct househeleldgTurnbull, 2002).

Forest plantation establishment and managemenwesyaexpensive undertaking.
Globally, most governments have adopted Tuangy#B8ysf plantation development in
order to cut down the costs and promote livelihoodrovement. Taungya is a system of
forest management in which land is cleared andhlhitplanted with crops. Seedlings of
desirable tree species are then planted on the pdoheleading in time to harvestable
timber. The word taungya is reported to have oatgd, in Myanmar (Burma) and means
hill (Taung cultivation §a) (Nair, 1992) and (Ursula, 2007). Originally it svéhe local
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term for shifting cultivation, and was subsequenied to describe the afforestation
method. In 1856, when Dietrich Brandis was in Burthan part of British India, shifting
cultivation was widespread and there were sevevaltccases against the villagers for
encroaching on the forest reserves. Brandis rehlthe detrimental effect of shifting
cultivation on the management of timber resourced ancouraged the practice of
“regeneration of teakTectona grandiswith the assistance of Taungya,” based on thé wel
known German system diValdfeldbay which involved the cultivation of agricultural
crops in forests. Two decades later the systemepgr®o efficient that teak plantations
were established at a very low cost. The villagedso were given the right to cultivate
food crops in the early stages of plantation esthblent, no longer had to defend
themselves in court cases on charges of forestugéish; they promoted afforestation on
the cleared land by sowing teak seeds. The Taufygtem was soon introduced into
other parts of British India, and later it sprehtbtighout Asia, Africa, and Latin America
(Ursula, 2007).

In Kenya, the first plantation scheme was estabtisim 1902 using mainly exotic
hardwoods which were to provide fuelwood for thibway. Areas of natural forests which
were heavily logged during the Second World Warensrbsequently converted to forest
plantation, mostly of exotic softwoods. The plaimatprogramme was expanded in the
1950s to include the planting of exotic pines ie tfatural glades within the closed canopy
forests and on grasslands at the margins of thaamerforests (Wass, 1995). Until 1987
the establishment of forest plantation was undertaldsing the'Shamba’ System or
Taungya where the landless poor communities beefiom accessing productive land
for crop production and the forest department was # establish plantation successfully
at a minimum cost. The form of Taungya System umsethat time was known as resident
cultivation where farmers were permitted to residéhe forest reserve for as long as their
permit was valid. Many extended period, resultingserious squatter problem for the
forest department. In the late 1980s, as a diretteof a drive to evict squatters, the
ShambaSytem was discontinued (Wass 1995). It was re-icted in 1994 as non-
resident cultivation (Kirinya 1994) with the aim @planting clear felled plantation areas,
and outlawed again in 2004 (Ogweno et al. 2005)tdusases of illegally extending into

natural forests, river banks while replanting s@llA new scheme was introduced in 2008
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and renamed as Plantation Establishment Livelinogorovement Scheme (PELIS) with
the main objective of establishment of forest @éioh and improvement of community
livelihood through sustainable collaborative mamaget of forest. PELIS is implemented
under the new Forest Act 2005 section 47 (2) wieictbrace community participation in

forest management (Khalumba, 2010).

2.3 Community participation in PELIS activities on livelihood of forest adjacent
communities

The earth summit of 1992 identified local commungsrticipation in natural
resource management as critical to the continuestegzice of forest landscapes globally
[KEFRI], 2007). Global concerns about biologicatperomic, and social sustainability of
forest has resulted in changes in management peadt plantations. There is increasing
trend towards sustained forest management in whigdsts are managed as ecological
systems with multiple economic benefits and envitental values, and with broad public
participation in decision making. The relationsbigtween the state and communities has
been an overriding issue in the development ofstoyeinstitutions globally. In many
countries, the trend is for communities to becontemanagers of public forests.
Meanwhile, in development co-operation both povartg multiple rural livelihoods have
received increased attention. Forest production dea®ral characteristics that make it
suitable for joint management where both partiesebe Involving communities in
management decreases the state’s forest plantesi@blishment and monitoring costs,
while communities benefit from better access te$omresources. For this to take place,
however, the state forest apparatus needs to keffoen undue rent-seeking (Castren,
2005).

In Mexico’s Yucatan peninsula, 16,000 subsisterazenérs joined together with
the Government, Local Foresters and Conservat®iistleal with issues of forestry and
land degradation and periods of hunger is now bamgpduced to activities such as
Taungya System which can stabilize land use ancerttak best use of cleared forest land
(Salim, 1999). Hazelwood (1987) notes that defatest cannot be reversed and sustained
patterns of forest land use established withoutatttere participation of the millions of

small farmers and land less people who daily degmnébrests and trees for survival. A
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much greater emphasis on "bottom-up” approach éslate to balance prevailing "top

down’ policies.

Richards et al (2003), asserts that forest conservation througmneonity
involvement has resulted into marked improvementoiest status in South East Asia
Wiersum (1984) clarified that forestry can neitkdewvelop nor survive without the active
involvement of the local community. Effective paipiation in conservation means
involving people throughout the organization and daecision making process. The
participation of local community will never matdize unless a sense of belonging is
created among them through the practices of Joiahdgement, in which the Forest
Service acts as co-partner with the local commupityanization to serve the larger
national needs for forests and forest products.yBo(2009) in her study on gender
integration in forest resource management fountldabaut 58% of the community forest
association members joined the community foresba@ason to benefit from forest
resource which included access to forest land @dtivation, sale of tree seedlings and

firewood collection among others.

Benjamin (2010) in his study on Women in Commuiiigyestry Organization: An
empirical study in Thailand noted that women aratiomiously dominated with only 3
women out of 20 representatives on village foresmmittee and making decisions
(women make up to 16% of the Village forest comeeitt His findings also showed that
women are not well represented in forest consamwatiitiates despite the fact that they are
the source of food security for their householdwdwer a study by Obonyo (2009) on
integrating gender on forest management conductedtiKenya, Aberdares, Kakamega
and Mau contrary results indicating that 49 % & dommunity members participating in
PELIS were women. Thisdicated that women preferred activities that dbated to the
subsistence economies of their households and thasgave them enough time to attend

to household activities.

For over 100 years the Forest Department in Kengav (KFS) was managing the
state forests more or less single handedly. Commanonly participated in forestry
matters as forest workers on a works paid basés aultivators who were instrumental in

the establishment of industrial plantations under Shamba System. Access to state
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forests was tightly controlled by forest guards vemsured continued forest health through
exclusion and only activities approved by the tlamest department were carried out
(KEFRI, 2007).

Community participation in natural resource managetrand conservation has
been recognized in the Constitution of Kenya (2019 Vision 2030 and the Forest Act
2005. Chapter five sections 69 article (1) (d) bé tConstitution recognizes public
participation in the management, protection andseoration of the environment. Article
(2) stipulates that each person has a duty to catp®ith state organs and other persons
to protect, conserve the environment and ensurlo@cal sustainable development and
use of natural resources. Chapter two of the domistn section 36 gives everybody the
right to form, join, or participate in activitied @an association of any kind. The vision
2030 under the guiding principles makes it the dottypublic authorities to promote
individual and community participation in activsieof society to influence decision
making affecting them, while Forest Act 2005 redagrcommunity participation in forest
conservation through registering as community dor@ssociation with the register of
societies.Community Forest Association membership seems rengthen the social
capital of the community members living adjacenthe forests with a goal of improving
forest management while improving their liveliho&@hcial capital includes characteristics
of social organizations such as networks, normd, taust that enable participants to act

together more effectively in order to pursue shaigjéctives (Tagoe, 2012).

Forest adjacent communities participate in PELISj¢énerate additional income
and ensure economic security thus contributingoias equity and poverty alleviation
(Nsiah, 2010). Single activity does not raise eftoogpney or products for a livelihood, so
multiple activities should be undertaken to builte® livelihood. In this case diversity is
important, because people make a living througloraptex web of activities. In reality
people combine different activities in a complextfwio of activities (Scoones 2009).
Scoones continue to narrate that attention to segwf livelihoods in the long term is
important. PELIS is a temporary undertaking whiast Ifor a period of about four years.
The relevant questions in this respect are: Whaitlae expectations for the future? Are

there changing conditions in the future? The tewstanable livelihood implies that
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livelihoods are stable, durable, resilient and sibn the face of both external shocks and
internal stresses. The focus on PELIS in Kenyadien been on coping and short-term
adaptation. Livelihoods analysis that identifiedfestent future strategies or pathways
provides one way of thinking about longer-term den

2.4 PELIS benefits on livelihood of forest adjacent cmmunities

Literature indicates that different countries hawed incentives to ensure that
people who participate in tree planting on puldicd do benefit from their efforts. In Asia
tree planting was practiced as early as 1100 BChima where a Forest Service was
established by the Emperor to be responsible fesgwing natural forest and reforesting
denuded lands. People were encouraged to plamst whkieh were important for food and
timber. In the Sung Dynasty (420AD to 589 AD) dirgdanting of tree seeds for
reforestation was widely practiced and public laeforested by farmers become the
property of the farmer (FAO, 1947).

The Spaniards recognized the medicinal value ob#r& of Cinchona trees during
their colonization of Peru and Bolivia and by 16@ihchona bark was being used in
Europe to manufacture quinine for combating malabaerexploitation of natural forest
resulted to shortage of quinine and in 1850 steg®waken to cultivate Cinchona in other
parts of the world. Plantations of Cinchona werldshed in India, Indonesia and Zaire
through the Taungya System where farmers befittad the food crop they cultivated and

also from employment for establishing the Cinchplaamtations (Turnbull, 2002).

When forest adjacent communities co-manage foresburces with the forest
authorities, they expect tangible benefits from #@meangement through benefit sharing.
Different countries have started rolling out bensfiaring arrangement. A god example is
the Governments of Ghana who revised Taungya Systiémsupport from FAO and the
World Bank. In the proposed system, farmers woiddentially be owners of forest
plantation products, with the Forestry Commissidemdowners and forest-adjacent
communities as shareholders. Previously, the FgréSbmmission was the owner of
plantations established using the Taungya Syster, anly landowners, not farmers,
received benefits from the tree crops. Under the agangement, all participants in the
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modified Taungya System, including farmers, woutdetigible for a share of the benefits
accruing from the plantation based on their contrdm. Farmers would carry out most of
the labour, including pruning, maintenance and itemavhile the Forestry Commission
would contribute technical expertise, training farmers to carry out their functions
efficiently, equipment and tools, and would be wmasible for stock inventory and
auctioning or marketing of products. The landowf(iez. traditional authority) would
contribute land and the forest-adjacent communibyilel provide support services in the
form of protection of the investment from fire aedcroachment (Agyemaet al 2003).
Benefits accruing under the Modified Taungya Sys{@tTS) are outlined as follows:
Farmers are entitled to 100% of the benefits frdva tood crops. However, benefits
accruing from the sale of timber trees are shasefbliows: Forestry Commission (40%),
the farmers (40%), the traditional landowners (15%)l the forest-adjacent community
(5%) (Tagoe, 2012) It is estimated that nearly 100,000 ha of Modifileaungya System
plantations have been established across the gotmbugh the involvement of over
100,000 rural farmers since the launch of the MiT 8002 (Abugre, et al 2010). This case
of Ghana shows that good benefit sharing arrangemesults to successful plantation
establishment. In Nigeria, Mende (2003) indicathdt tTaungya System has gradually
enhanced the socio economic livelihood of the rw@ainmunity by boosting income
earnings potential, human welfare, food and notrdi security as well as provision of fuel

wood, fodder for animal consumption and employment.

The Tanzanian government policy has been in fagbincreased forest plantation
using taungya system to reduce labour cost andibéme agrarian society to access forest
land for food production. A study by Chamshama £)98n sustainability of Taungya
System at North Kilimanjaro forest plantation aimsdexamining of costs and revenue
resulting from the practice and also the impadhefsystem has on trees survival and food
crops yields yielded the following results: duriaegrly stages of plantation development
intercropping of young trees with food crops is éfesial in terms of tree survival, food
crop production, financial incomes to the peasamhérs and reduction of forest plantation
establishment cost. Famers were allocated an avefa? 2 ha of land and the yields were
45 bags/ha of maize and 20 bags of beans/ha vauddhs 90,000 and Tshs 100,000
respectively. Chamshama (1992) continue to indittede the financial returns that accrue
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to the farmer through sale of food under Taungysuisstantial to play a role in reducing
the often exaggerated doubts that the Taungya r8ysiploits the peasant farmers. This
income is even higher than income per labour-dajeuthe pure reforestation system as
the revenue accruing from sale of crops translatetshs 508 per day while income per
labour-day is about Tsh 100.

In Kenya PELIS has been supported by argumentstteahances food security by
allowing farmers adjoining the forest to grow foawps such as beans, maize, cabbages,
and potatoes. In the West Mount Kenya forest blatkdsabaru, Chehe and Hombe, most
of the farming communities and squatters have diégxkron the systems to earn their
livelihoods. Indeed, crops grown from these bloc&ge supplied food stuffs to the various
local markets in a very sustainable manner. Hetiee system has been able to support
many families with food requirements and also ptevenough supplies for the local
market thus generating enough income to meet sth&al economic needs of these rural
households. Kariuki, (2006) indicated that, onee$biplots under potatoes, could fetch 30-
40 bags in an acre in a three months period. local geason where a bags goes for 800-

1000 shillings, the forest farmers accrue grosermeof 24,000-40,000 Kenya shillings.

A study by Itubo, (2011) on power dynamics witlsimmmunity forest indicated
that forest adjacent communities in Gathiuru fotestefited more from utilizing land for
PELIS and grazing rights and not directly from 8&iréimber products. The financial
benefits to the KFS in the PELIS system come inftimen of savings accrued from site
clearing, staking, planting and tending over adhyear period. Khalumba (2010) indicated
that the cost of establishment of forest plantapen hectare under PELIS is Kshs 99,224
while under the conventional system (without PELESkshs 123,736 resulting to a cost
saving of Kshs 24,512 per hectare. The forest adfacommunities are also entitled to
other forest goods and services like grazing, foesv collection, water abstraction,

collection of herbs, honey and enjoy the environtaleservices (Ndwiga, 2010).

There is need to find ways of generating incomeveeh canopy closure and
timber harvesting. Several options have been stegdsy Insiado (2012) which when
implemented would ensure sustainability of livebdoto farmers involved in PELIS.

Through mutually agreement with Kenya Forest Servibe PELIS farmers can benefit
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from pruning’s, thinning’s, non-timber products afpéyment for environmental services)
especially the carbon credit (KFS, 2012). Carborynmnts and payments for
environmental services from forestry and conseowatactions are possible means of
financing local community forestry initiativéSeton, 2012). Natural forests and, to a more
limited extent, forest plantations provide envir@mtal services. According to the
Millennium Ecosystem Assessment, there are fouromagtegories of environmental
services which are: the supporting services (et.fermation and nutrient cycling), the
provisioning services (supply of goods), the retintpenvironmental services (e.g. climate
and food regulation), and the cultural serviceg.(the aesthetic, educational and spiritual

services).

In order to conserve natural ecosystems a finamegaket mechanism was created
called payments for environmental services (PE$)e basic idea is that those who
provide environmental services by conserving natacasystems should be financially
compensated.

According to Wunder (2005), payments for environtaknservices are voluntary
transaction where a well-defined environmental iseris being bought by a service buyer
from a service provider. The idea behind PES i¢ tbeest owners, private plantation
developers or communities are paid for the enviremia service that their natural forest

or forest plantation provide.

There is a lot of attention for PES for forest camation as a means to mitigate
climate change through the reduction of carbon sions from deforestation (estimated at
20% of total global greenhouse gas emissions)héndase of plantation development,
private developers and communities would be pardcirbon sequestration by selling
carbon credits based on the number of planted.tieesddition to the future timber
benefits, plantation development can thus be s#tedl by additional benefits from the
trade in carbon credits. Carbon credits represenhitiof a certain amount of carbon
dioxide reduced or removed from the atmospherebidmass (Asare, 2010). For example
every planted mature tree sequestrates a certavuranof carbon which equals a certain

economic value. On the basis of this principleeg$brplantation development could be
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involved in PES schemes, as is the case in Costa Rhere the government pays

plantation developers for environmental servicewioled (Pagiola, 2008).

2.5Community attitude towards PELIS on livelihood of forest adjacent communities

Many researchers indicate that the poorer peomenare dependent on natural
resources. Therefore household socio-economic ctesustics may play a role in resource
use decision making. Understanding factors inflimpcommunity participation in forest
management programs such as PELIS may be critcébrest managers and decision
makers. Factors motivating their participation ecidions and activities for preservation of
state forests or protected areas may be likewiggoitant. A better understanding of
community members’ motivation for participation RELIS is fundamental to the
development and implementation of management giest¢hat are both sustainable in the
long term and sensitive to the local need. Padtaym of rural community members in
management of protected forests may vary accorgdirgpcioeconomic and demographic
backgrounds of the individual farmers. Individuammunity member’'s characteristics
may influence decision making on whether or nopadicipate in PELIS (Musyoka et al,
2013).

Results of a study by Kobbail (2012) on attitude acoimmunity on forestry
programs in Southern Sudan showed that almoshallréspondents have a particularly
favourable perception of the community forestry gpeanmes implemented and they
perceive the best type of management for runniegetorests which is to be owned and
managed by them for livelihood improvement. Theytipgated in different programme
activities and willing to further participation itree planting activities. Women have
possessed positive attitudes towards communitysfigrealthough they were not fully

involved in community forestry Practices.

Understanding the attitude of stakeholders towdraisngya System is important
for the conservation of forests. In a study by Mieh(2011) to examine attitudes of
primary stakeholders towards Taungya Sytem in Ghan&ubri Forest Reserve, the
results revealed that primary stakeholders havéipesittitudes towards Taungya System
and this was not dependent on the location of thancunity. Their attitude towards
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Taungya System is influenced by their perceptiofooést values and economic benefits

they derive from the forest.

There has been much debate worldwide concerning ethees of Taungya.
Although it is noted as a promising combinationfaxining and forestry by some, critics
consider it to be an exploitation of cultivatorg the purpose of reducing costs to the
Forest Departments (Foley & Barnard, 1984). Iltisoaeen as a temporary arrangement
and thus may not foster development in any reates€Arnold, 1984)Several authors,
including Mergen (1978) and Nao (1978), have caeenthat the Taungya farmer is
exploited by participating in the establishmentptdntations without being adequately
rewarded. King (1968) went further, to suggest arigly of the savings in the cost of
establishing the forest plantation between the éarend the Forest Department. The
thinking is that if there are other job opportusstiin the rural areas, the farmer may prefer
them. However, 99 per cent of farmers in South-Wxigeria reported that they gained
from participating in Taungya (Kio & Bada, 1981edtin UNU, 1983). The indication is
that even if farmers are being exploited they areaware of it and they are quite willing

to participate.

When forest adjacent communities are not satisfweti the implementation of
PELIS and are not reaping benefits from it, the exslilts can be disastrous. For example
in the 1930s the Government of Ghana launched itgtlan development programme
using the Taungya System, devised in Myanmar, irchvifarmers are given parcels of
degraded forest reserves to produce food cropgahélp establish and maintain timber
trees. The intention was to produce a mature cfopommercial timber in a relatively
short time, while also addressing the shortagewshifand in communities bordering forest
reserves (Agyeman, et al, 2003). Under this syst@hgnaian farmers had no rights to
benefits accruing from the planted trees (Milto®94) and no decision making role in any
aspect of forest management (Birikorang, 2001)aAssult, farmers tended to neglect the
tree crops since they would not directly benefitewht is matured. Farmers also realized
that if the tree canopy closed, they would be ast@®dstop farming to enable the
establishment of the tree crop which they would Imenefit. As a result, most farmers’

deliberately killed the tree crop so that they vdonbt be asked to stop farming on that
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piece of land resulting to suspension of the systbgnthe Government (Abugre, et al
2010). However, in spite of the problems, foregaaeht communities still viewed the
Taungya System as potential and the most benefioralst tenure systems, and they
requested its reintroduction, albeit with changésdger (2009) on her study on
consequences of the introduction of the modifiednfya System in Ghana’s high forest
zone for the livelihoods of forest-fringe commuedreported that MTS was perceived on
the whole as a positiveystem that is having a positive impact on peoplg&ihoods;

enabling a better access to food and increasinyatoi pay for education and housing.

A study by Maug (2007) on the socio economic situadf plantation villagers in
Myanmar found that forest area allocated for fagmmay be too small to produce enough
food for household consumption and sale thus un&bleneet the wellbeing of the
villagers. This contributed to communities have egative attitude towards Taungya

System as their needs were not addressed fully.

2.6 Theoretical framework

This study fits well within the Sustainable Livedibd Approach (SLA) advanced
by Department for International Development (DFIiD)1999. The approach shows how
poor people in rural areas build their livelihooddagoes beyond a purely economic
approach to poverty. Sustainable approach estaligte relationship between identified
livelihood assets or building blocks of capital, dizing institutional arrangement or
actors and defined livelihood outcomes. In sustdedivelihood framework, the assets
that are recognized are natural capital e.g. landter, wildlife, biodiversity and
environmental resources. Physical capital which priges access to basic infrastructure
such as adequate water and sanitation, affordaidege, transport, communication and
equipment for means of production that support liin®d. Human capital which
comprises health, knowledge, skills, informatioml atility to labour that together enable
people to pursue different livelihood strategiesl achieve their livelihood objectives.
Social capital which include the relationship aist; membership of groups, networks,
access to wider institution and other social resesiupon which people draw in pursuit of
their livelihood targets. Financial capital compriBnancial resources available such as
regular remittances, savings, supplies and otheain@iial resources used to achieve
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livelihood objectives. Therefore access to requasskts generates livelihood outcomes in
the form of more adequate income, increased welpeeduced vulnerability, improved
food security, more sustainable use of naturaluesobase which enhance peoples living
conditions or enable them reduce poverty level 0Eag012).

Plantation Establishment Livelihood Scheme can havenfluence on the forest
adjacent communities’ livelihood by increasing fgmincome as well as food from
farming activities. The PELIS receives inputs framd delivers outputs to forest adjacent
communities as well as to Kenya Forest Serviceutirom adjacent forest community
are labour, skills knowledge (human capital) whhe outputs generated from PELIS to
forest adjacent communities are financial capgpkcific skills (human capital), faming
land (natural capital) and possibly wood (physicapital). As a result, PELIS has an
influence on the livelihood of forest adjacent coumities. The main inputs from Kenya
Forest Service are financial capital, knowledge argénizational skills and seedlings. The
outputs from PELIS to Kenya Forest Service arestee® timber when trees are harvested.
So the inputs and outputs have both direct andrandiinfluence on forest adjacent
communities and Kenya Forest Service. Governancngement determines how the
relationship between Kenya Forest Service and fadmcent communities take shape.
This includes the policies, regulations and insbtns related to Plantation Establishment

and Livelihood Improvement Scheme.
2.7 Conceptual framework

This study examined the relationship between indéeet variables that is:
community participation in PELIS activities, PELiE&nefits, community attitude towards
PELIS and PELIS challenges and the dependent vanahich was livelihood of forest
adjacent communities. Government policies legistegiand institutions were considered
as moderating variables while the weather conditamd political stability were treated as

intervening variables. Figure 1 shows the concéitamework.
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Independent variables

Community participation in

PELIS activities

e Community members
(CM)in CFA

* C M participating in
nursery work

* C M participating in
cultivation

* C M participating in
silvicultural operations

e Social empowerment

PELIS benefits
» Size of forest land for

Moderating variables

. Dependent variable
* Policies

* Legislations
e Institutions

Livelihood of forest
adjacent communities
« More income

cultivation

» Type of crops grown and
crop yields

* Income from PELIS
crops

* Income from seedlings
e prunning’s
* Economic empowerment

Community attitude
towards PELIS

e Positive
* Negative

PELIS Challenges
e Types of challenges

\4

e Level of threat to
community welfare
» Effect to welfare

Figurel: Conceptual framework

2.8Gaps in the literature

*  Weather .
> iti * Increased well-being
» - Political > . Reduced v -

stability educed vulnerability

* Improved food
security

Intervening variables

From the conceptual framework, livelihood of forestjacent communities depends on
community participation in PELIS activities, PELiE&nefits, community attitude towards
PELIS and PELIS challenges. This relationship idemated by government legislation
and the institutions while weather conditions ardlitical stability intervene on this

relationship.

From the literature it is observed that there is/\ttle documentation of benefits

accruing from plantation establishment livelihoatbrovement scheme to forest adjacent
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communities. Literature available is on how PEL3Suseful in ensuring high survival rate

of planted seedlings at a reduced cost to thetfardhorities.

2.9 Summary of the literature review

In this study, Literature Review has been done withmain purpose of exploring
the influence of Plantation Establishment Improvetrigvelihood Scheme on livelihood

of forest adjacent communities, a case of GathHamest Station in Nyeri County.

Literature on community participation in PELIS attes on livelihood of forest
adjacent communities established that forest adfam@nmunities are key stakeholders in
forest management. They participate in PELIS aawito diversify their livelihood
sources which ensure economic security thus catindp to social equity and poverty
reduction. Most of the studies reviewed indicatkdt tdeferent Governments have used
incentives such as land for cultivation, money wnership of planted trees to encourage

people to participate in tree planting and alsacedcost of plantation establishment.

On PELIS benefits literature from the global andioeal perspectives indicated
that forest adjacent communities were able to actm®st land for cultivation earning
financial income and food crops. Literature indésatthat participating community
members were able to meet their basic needs andsgagol fees for their children.
However, literature on local perspective had gapsirdormation on PELIS benefits

accruing to forest adjacent communities thus neethe study.

Community attitude towards PELIS and its influenme livelihood of forest
adjacent communities was also reviewed. Studiewslhbat forest adjacent communities
had positive attitude towards PELIS and they welléng to participate in programmes
where they are going to benefit. The attitude talsaPELIS is influenced by their

perception of the values and economic benefits tieeiwve from the forest.
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CHAPTER THREE:
RESEARCH METHODOLOGY

3.1Introduction

This section presents the methods used to achievelijectives of the study. It
discusses the research design adopted in the shelyarget population, the sample size
and sampling procedures; research instrument unskchiing how it was piloted. Validity
and reliability of data collection instrument hdscabeen discussed in this section. Finally,
data collection procedures, data analysis techsjq@thical issues and operational

definitions of variables are outlined in this senti

3.2Research design

The study was carried out using descriptive re$eatesign because it is
appropriate for collecting information about pedplattitude, opinion, habits or any of the
variety of social issues (Kombo & Tromp, 2006). isTdesign is the best for this study
mainly because the researcher was interested weaing the question “what is” the
influence of PELIS on the livelihood of forest achat communities. This design is also
the best in describing characteristics of a larggupation (Orodho, 2009). The
guestionnaire had both closed and open ended gusdtr data collection. Open ended
guestions gave the researcher the ability to ldokheatever is being studied in so many

various aspects and could provide a bigger overview

3.3 Target population

Population refers to an entire group of individuals events having common
observable characteristics (Mugenda and Mugend2Q)19arget population refers to all
the members of a real or hypothetical set of peagdgects by observing some of them and
extending the results to the entire population eraf events (Orodho, 2009).The study
focused on the 1,500 registered members of Mt. Ke@®athiuru Community Forest
Association participating in Plantation Establisiminéivelihood Improvement Scheme
(PELIS).
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3.4 Sampling size and Sampling procedures

This section describes the sample size and thelsemrocedure.

3.4.1 Sample size

A sample is a subject of a target population tocWwhihe research intends to
generalize the findings. According to Saleemi @0@& sampling frame is a list of all
items of a population, a directory or index of caséhere a sample can be drawn. The

sample size for this study was 150 respondents.

3.4.2 Sampling procedure

The sample size for this study was obtained frorsampling frame of 1,500
registered members of Mt. Kenya Gathiuru CommuRdyest Association participating in
PELIS. The study adopted Grbich’s (2007) recommgodaf picking a sample size of 10
% to 30 % for a study population of over 1,000 cegfents. Therefore the sample size of
this study was 10% of 1,500 which was 150 respotsden

In order for all forest adjacent communities torbpresented and to avoid bias,
stratified random sampling was used in this stutlyis gave all the individuals in the
defined population an equal chance of being selemtea member of the sample (Saleemi,
2009). The registered members of PELIS were grbuptatified) as per sub-location
from where they reside followed by simply randonmpéng using random numbers to
pick the respondents. Random numbers were genebgtagse of Stat Trek’s random
number generator that uses a statistical algorittom produce random numbers
(http://stattrek.com/statistics/random-numbergener@spy. The eight sub-locations
adjacent to Gathiuru forest station formed the tstravhere samples were drawn

proportionally as shown in Table 3.1.
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Table 0.1: Sampling size

Location Sub-location | Population Sample size (10%
representation as per the of study population)
PELIS register
Gakawa Kahurura 320 32
Equator 60 6
Kaaga 220 22
Githima Gathiuru 220 22
Bagoret 40 4
Githima 40 4
Kiamathanga Gikamba 320 32
Kabendera 280 28
Total 1,500 150

3.5Research instruments

The study employed the use of a questionnaire assearch instrument. The
guestionnaires were used because they are convéniase when handling a large group
of respondents. The instrument consisted of bodn@nd closed questions (Scott, 2006).

The questions were grouped according to variougahbias to be studied.

The first section of the instrument covered questioon the demographic
information of the respondents. Data pertaininggender, age, marital status, main
occupation, education level and size of the houselvere collected. Section two of the
instrument focused on the first objective of thedst which was to examine how
community participation in PELIS activities influegs the livelihood of forest adjacent
communities while the third section focused on skeond objective of the study which
was to establish the extent to which PELIS benefittience the livelihood of forest
adjacent communities. Section four focused on dbjedthree which was to assess how
community attitudes towards PELIS influence theeliivood of forest adjacent
communities while the fifth section sought to gatimdormation on objective four, which
was to determine how PELIS challenges influence lihelihood of forest adjacent

communities. The instrument was administered bpdéchenumerators.

3.5.1 Pilot testing

The instrument was pre-tested in order to ensued ih yields the required

information for the study. This was done by pickiinge respondents at Gathiuru Forest
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Station, interviewing them and analyzing the testado ensure the right information was
captured. After the pre-test, the questionnaire reased to make it fully appropriate to

collect the required data.

3.5.2 Validity of the instrument

Validity is the accuracy and meaningfulness of riafees which are based on the
research results. It can also be seen as the diegndech results obtained from the analysis of
the data actually represent the phenomena undgy. stalidity means how accurately the data
obtained in the study represents the variable ef study (Mugenda & Mugenda 1999).
Validity test of data collection instrument enabtesascertain that one is measuring the
correct concept and not something else. In ordeinswure validity of the research
instrument the following was undertaken: The inskeats were pretested for content
validity in order to ensure that they yielded tkeguired information during the survey by
picking 5 respondents from Gathiuru forest. Theiltesof pilot study were discussed with
respondents and enumerators for correction of amobig and wrongly structured
guestions. This enabled the researcher to develsppuments that would yield valid,
relevant and reliable data. The content of therumsént were designed in such a way that
the questions in the instrument related to the ablvyes and variables in the conceptual

framework of the study.
3.5.3 Reliability of the instrument

Reliability refers to the consistency of scoresuaswers from one administration of
an instrument to another and from one set of iten@nother (Bishop, 2007) and the closer
the value is to + 1.00, the stronger the congruemeasure (Mugenda & Mugenda, 1999).
Two common tests are test-retest and split halblgity. In this study Split-Halves
Method was used to test reliability of the instrunnd@his method is more practical in that
it does not require two administrations of the saman alternative form test. In the split-
halves method, the total number of items were édiohto halves by placing odd numbers
and even numbers into their subtests, and a coorlaken between the two halves which
gave a split-half correlation of +0.67. This coatedn only estimates the reliability of each

half of the test. It was necessary then to usea#isstal correction to estimate the
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reliability of the whole test. By using SpearmaroBn prophecy formula (Pxx” =

2Pxx’I1+Pxx’ where Pxx” is the reliability coeffient for the whole test and Pxx’ is the
split-half correlation) a reliability coefficientfo+0.8 was established. Knapp (1985)
indicated that a questionnaire with a correlatioafficient above +0.65 is reliable and can

be used in a study implying that the instrumenttiids study was reliable.

3.6 Data collection procedures

Upon approval of the research proposal, the reBeambtained a research permit
from the government to allow him collect the dakhe forester Gathiuru Forest Station
was contacted to guide the researcher on how tohré@e respondents. The officer
introduced the researcher to the community so ttietresearcher can explain about the
study before data collection commenced. This wakovwed by identifying two
enumerators and two language translators and rigaitiem. The training took one day
followed by another day for pre-testing the instemtn After pre-testing various issues
arising were incorporated into the instrument. Sargpwas done based on the register
available in the foresters’ office and the dataemtion exercise started. The entire data
collection exercise took five days. After the datdlection, editing was done to avoid
obvious errors and inconsistencies. At the end awfheday, the researcher held brief
meetings with the enumerators to review the daypedences and also check the
completeness and consistence of the data colle&tatle same time all the questionnaires
administered in a particular day were collectedhat end of the day to avoid cases of

alteration of the data collected.

3.7 Data analysis techniques

The data collected was both qualitative and quatnté in nature comprising of
numeric and non-numeric types. Before analysis,ddta was prepared by checking for
accuracy and entering the data into a computer.raWwedata was appropriately coded in
readiness for analysis in order to organize it @novide a means to introduce the
interpretations into quantitative methods. It invgal reading the data and demarcating the
segments within it. Each segment was labeled witdé” — a word or short phrase that
suggests how the associated data segments infa@me#earch objectives. Descriptive
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statistics such as frequencies, percentages, muahns and standard deviations were used
to analyze the data. Statistical Package for Sds@éntist (SPSS), Excel and Word

computer packages were used in analyzing the data.

3.8 Ethical considerations

The Researcher carried out the study with utmasfiepsionalism and sincerity in
mind. Prior to administering the questionnairesespondents, their consent were sought
to partake the study at will. The Researcher made that the information availed in the
process of data collection is specifically used tfog purpose of the research work. To
ensure confidentiality, respondents’ names werecaptured on the questionnaire instead
guestionnaires were given numerical codes. Highlletintegrity and honesty was upheld
in the entire course of the study. The outcomeshef study were presented without

manipulations thus the study gave credible findiaugd conclusion.
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3.9 Operationalisation of the Variables in the Conceptal Framework

Table 0.2: Operationalization of variable

Objectives Independent| Dependent Indicators Measurements Scale Data Data
variable variables collection analysis
methods
To examine how Community | Livelihood of | « Community members (CM)in| < No.of members | « Nominal | Questionnaire Descriptive
community participation in participation | forest adjacent CFA analysis
PELIS. activities influence| i PEUS community e CM involved in nursery work * No. of members * Nominal using SPSS
the livelihood of forest activities . . A :
adjacent communities ¢ CM involved in cultivation ¢ No. of members * Nominal
¢ CM in community policing * No. of members * Nominal
* Incentives
* CM in silvicutural operations * No. of members * Nominal
» Social empowerment * No. empowered * Nominal
< No. acquired skills | < Nominal
To establish the extent tg PELIS Livelihood of « Forest land for cultivation * Acres » Nominal | Questionnaire Descriptiv
_ which PELIS bgneflts benefits forest adjqcen - Type of crop lyields « No. of crops/ tones| « Nominal a}nalysus
influence the livelihood of community . using SPSS
X  Income from PELIS crops * Income levels » Ratio
Forest adjacent : di level .
communities. e Income from see_lngs ¢ Income levels . Rat!o
» Income from pruning’s * Income levels » Ratio
» Economic empowerment * No. empowered * Nominal
To assess how community Community | Livelihood of » Positive » Perception/Opinions < Likert, Questionnairel  Descriptive
attitudes towards PELIS attitude forest adjacent analysis
influence the livelihood of towards community : : — - using SPSS
forest adjacent PELIS Negative Perception/Opinions Likert
communities.
To determine the influenceé ~ PELIS Livelihood of * Types of challenge * No. of challenges | « Nominal | Questionnairg  Qualitative
of Pl!ELllfShchgllefnfges ctm the Challenges | forest adjqfem - Magnitude of threat to welfare a}nalés;sss
ivelihood of fores community « Threat levels « Nominal using

adjacent communities.

D

1%

U
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CHAPTER FOUR:
DATA ANALYSIS, PRESENTATION AND INTERPRETATION
4 .1 Introduction

This chapter presents the research findings beginmiith response rate and
demographic information of the respondents. Theroslb-sections were presented based
on the study objectives which are: influence of ommity participation in PELIS
activities on the livelihood of forest adjacent aoonities, influence of PELIS benefits on
the livelihood of forest adjacent communities, uigihce of community attitudes towards
PELIS on the livelihood of forest adjacent commiasitand influence of PELIS challenges
on the livelihood of forest adjacent communities.

4.2 Questionnaire return rate

The data was collected from a sample size of 1%6sfoadjacent communities
participating in PELIS activities in Gathiuru fotes Nyeri County. The main respondents
were randomly sampled from among community foresbeiation members in the eight
locations adjacent to the forest. For the purpafeanswering research questions, the
researcher assisted by well trained research astsstdministered all the questionnaires in
person to the respondents. The response is as shovable 4.1.

Table 4.1: Response rate

Response None response
Sublocations Frequency  Percent Frequency Percentage
Gikamba 31 20.7 1 0.7
Kaaga 22 14.7 0 0.0
Githima 4 2.6 0 0.0
Bagoret 4 2.6 0 0.0
Kahurura 30 20.0 2 1.3
Kabendera 28 18.7 0 0.0
Equator 6 4.0 0 0.0
Gathiuru 21 14.0 1 0.7
Total 146 97.3 4 2.7
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Out of the 150 respondent sampled for data collectild6 could be reached by the
researcher and the research assistants. Those aigonot reached were away from the
research area during data collection. The respoatsewas therefore 97.3% which was
very adequate for analysis, recommendations andlusions. According to Frankel and
Wallen, (2004) a response rate of over 95% in angyswas deemed to be adequate. For
the purpose of analysis the sample size for thiglystwas therefore taken as 146
respondents.

4.3 Demographic information

In this section, the study sought to find demogm@apimformation on the
respondent’s gender, age, marital status, and t#vetlucation, household size and main

occupation. This information forms the foundatidrany study (Gall et al, 2003).

4.3.1. Gender of respondents

Gender was one of the demographic characteristies the researcher was
concerned with in order to fully understand itslushce on the livelihood of forest
adjacent communities. The respondents were askaddioate their gender and they
responded as shown in Table 4.2

Table 4.2: Gendef respondents

Gender Frequency Percent
Male 91 62.3
Female 55 37.7
Total 146 100.0

According to this study 62.3% of the respondentsevmeale where as 37.7% were females.

This implies that women were adequately represeantdte study.

4.3.2. Respondents age

Age was another demographic characteristic thatthesesearcher was concerned

with in order to understand its influence the likebd of forest adjacent communities. To
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determine how age influenced livelihood, responslevire asked to indicate their age in

complete years. The ages of the respondents wptered in Table 4.3.

Table 4.3: Age of respondent

Age Frequency Percent
24-29 6 4.1
30-35 26 17.8
36-41 36 24.7
42-47 46 315
48-53 18 12.3
53 and above 14 9.6
Total 146 100.0

Majority of the respondents (31.5%) fell within thge class of 42-47 years. However,
slightly more than a quarter of the respondentso®g were less than 41 years of age and
those of 48 years and above were the minority &8%1This means that the respondents
were within the active age of the working class amd heavily relied upon by their

families for livelihood.

4.3.3. Respondent marital status
Marital status was another demographic variableg¢learcher was interested on as
it has a bearing on the livelihood of forest adjceommunities. Respondents were

requested to state their marital status and thEonses were presented in Table 4.4.

Table 4.4: Marital status

Marital status Frequency Percent
Married 128 87.7
Divorced 10 6.8
Widows 2 1.4
Widowers 1 v
Single 5 3.4
Total 146 100.0
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From table 4.4, majority of the respondents indidahat they are married at 87.7% while
divorced were 6.8% and widows and widowers weréolahd 0.7% respectively. Those
who were single were only 3.4%. This means the ntgjof respondents were bread
winners and dependants who toiled to ensure tlmisdhold livelihood was enhanced in

order to meet family requirements.

4.3.4. Respondent level of education

Education level was also one of variables the rebea was concerned with in
order to fully understand its influence on the liveod of forest adjacent communities as
it has a bearing on human capital. The respondegrts requested to indicate their level of
education and the responses were presented in Z&ble

Table 4.5: Level of Educatio

Level of

Education Frequency Percent
None 11 7.5
Primary 79 54.1
Secondary 48 32.9
Tertiary 8 55
Total 146 100.0

The majority of the respondent (54.1%) had primsekiool education while 32.9% and
5.5% had secondary education and tertiary educaBiepectively. Those who had no
formal education were 7.5%. This means that thestoladjacent communities were
equipped with basic elementary education to adast arming practices which will

influence their livelihood.

4.3.5. Respondent household size

Household size is one of the factors which ardyike influence the livelihood of
forest adjacent communities. The researcher waseisied on knowing the respondents

household size and the results were presentedaie Az6.
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Table 4.6: Size of the Houmsxd

House hold size Frequency Percent
1 4 2.7
1-3 41 28.1
4-6 87 59.6
7-9 13 8.9
>10 1 0.7
Total 146 100.0

The most common household size is between 4-6 pexti9.6% followed by 1-3 persons
at 28%. Those with only one member were 2.7% wtlilese with 7-9 and over 10
household members were 8.9% and 0.7% respectivetize rural set up, large number of
people in a household is an asset for the purpbgeowiding labour for farm activities

thus building on human capital.

4.3.6. Respondents main occupation

Main occupation was another variable the reseansfasrconcerned with in order
to understand its influence on the livelihood ofefst adjacent communities since. The
respondents were requested to indicate their oticuppand the responses were presented

in Table 4.7.

Table 4.7: Occupation of Respondents

Main occupation Frequency Percent
Farming 127 87
Business 16 11
Employed 3 2
Others 0 0
Total 146 100.0

The majority of the respondents were farmers at 8ffe 11% were involved in business
and 2% were employed. This implies that the respotsd welfare was dependent on

farming activities both own-farms and in PELIS glat the forest reserve.
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4.4 Community participation in PELIS activities

This section of the study sought information to rekee how community
participation in PELIS activities influences thediihood of forest adjacent communities.
The study focused on social capital, diversificataf sources of livelihood and human

capital (experience, skills and knowledge gaineplarticipating in PELIS activities).
4.4.1. Status of membership in the Mt. Kenya Gathiuru CFA

Membership in the CFA was one of the variables rdsearcher was concerned
with in order to understand its influence on lihelod of forest adjacent communities. The
guestion of whether the farmers participate in ggowas important in terms of looking

into the potential of social capital. Their respemsvere captured in Table 4.8.

Table 4.8: Membership of Response

Are you a member of the Mt. Kenya

Gathiuru Community Forest Association? Frequency Percent
Yes 146 100
No 0 0
Total 146 100.0

All the respondents (100%) were registered membkhMt. Kenya Gathiuru Community
Forest Association. This implies that participatimg PELIS activities strengthens the

social capital of the members of community foresstogiation.
4.4.2. Reasons for joining the CFA

The respondents were requested to give reasonshelyjoined community forest

association and the responses were presented ia 2.8b
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Table 4.9: Reasons for joining CFA

Reasons for joining CFA Frequency Percent
To reap benefits from the forests 7 4.8
To take part in conservation of forest ¢ 139 95.2

to reap benefits

| don’'t know 0 0
Others 0 0
Total 146 100.0

Majority of the respondents indicated that theygal the community forest association to
take part in conservation and reap benefits from frest at 95.2% while only 4.8%
indicated that they joined the CFA to reap beneflisis implies that forest adjacent
community view forests as an asset from which tteay derive their livelihood if allowed

to participate in its conservation activities.

4.4.3. Frequency of meeting

Frequency of meetings was one of the communityiqyaation variables the
researcher was concerned with in order to undetsitaninfluence on the livelihood of
forest adjacent community in terms of social nekiag. The responses were as indicated
in Table 4.10.

Table 4.10: Frequency of meetings

Frequency of meetings Frequency Percent
Monthly 98 67.1
Quarterly 45 30.8
Once in a year 3 2.1
Total 146 100.0

Majority of the respondents indicated that they nmaenthly at 67.1% while 30.8% and
2.1% meet quarterly and once in a year respectividlys implies that there was social

networking in action which is one of the charadtirs of social capital.
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4.4.4. Enhancing social network, social support and trust

In order to examine how community participatiorPBELIS activities has enhanced
social capital which is one of the building blocks livelihood, the respondents were
requested to indicate in a scale 1-5 whether thgpgea or disagree that PELIS has

enhanced social network, social support and tResults were presented in Table 4.11.

Table 4.11: Social network

Extent of agreement that participating
in PELIS activities has enhanced

social networking, support and trust Frequency Percent
Definitely agree 139 95.2
Tend to agree 7 4.8

| don’t know 0 0
Tend to disagree 0 0
Definitely disagree 0 0
Total 146 100.0

The respondents indicated that they definitely aghat participating in PELIS activities
has enhanced social networking at 95% and tendreeat 4.8%. None disagreed with the
statement. This means, through community particigain PELIS activities the forest
adjacent communities were living close to each rodmel had multiple family ties. These
are important for networking on marketing of thiairm produce and other social activities

thus building on social capital.

4.4.5. PELIS activities undertaken by respondents

Nursery work, community forest policing, Cultivatievork, Silvicultural operation
work and Casual employment were some of the vasatile researcher was concerned
with in order to understand their influence on theelihood of forest adjacent
communities. Respondents were requested to indibatactivities they participate in and

the responses were presented in Table 4.12.
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Table 4.12: Activities undertaken by theespondents

Activities of respondents participate in Frequency Percentage
Nursery work 133 87.5
Community forest policing 52 34.2
Cultivation work 141 92.8
Silvicultural operation work 34 22.4
Casual employment 1 0.7

Cultivation work in the forest is the most undedalactivity by the respondents at a rating
of 92.8% followed by nursery work at a response tdt87.5%, community forest policing
comes third at a rating of 34.2% and silvicultuwpérations came fourth at a response rate
of 22.4%. Casual employment was the list at a respaate of 0.7%. This indicated that
the respondents were participating in more than acivity thus diversifying their

livelihood incomes.
4.4.6. Diversification of livelihood sources

In order to fully understand how community partatipn in PELIS activities
diversifies sources of livelihood of forest adjaceommunities, the respondents were
requested to indicate in a scale 1-5 whether tigegeaor disagree with the statement that
participating in PELIS activities diversifies thewsces of livelihood and the responses

were as indicated in Table 4.4

Table 4.13: Extent of diversification of livelhood source

Extent of agreement that participating in PELIS acivities

has diversified livelihood sources Frequency Percent
Definitely agree 126 86.3
Tend to agree 14 9.6

| don’t know 6 4.1
Tend to disagree 0 0
Definitely disagree 0 0
Total 146 100.0
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Majority of the respondents definitely agreed thparticipating in PELIS activities
diversified livelihood sources at 86% and 10% tehtte agree while those who did not
know were 4.1%. No one tended to disagree with dtedement. This implies that
participating in PELIS activities diversified livkbod sources thus positively influencing

the livelihood of forest adjacent communities.

4.4.7. Number of years the respondents have been involvéd PELIS activities

In order to determine the experience gained asualtref participating in PELIS
activities, the respondents were requested to st@tenumber of years they have been
involved in PELIS activities and responses wermdgated in Table 4.14.

Table 4.14: Number of years participatingn PELIS activities

No. of years participating in PELIS activities Frequency Percent

1-2 56 38.3
3-4 78 53.4
5-6 12 8.3
Total 146 100.0

Majority of the respondents had 3-4 years workixgegience in PELIS activities at 53.4%
while 38.3% had between 1-2 years experience a®fhbh &iad 5-6years experience. This
implies that the forest adjacent communities thropgrticipating in PELIS activities had

gained work experience which is relevant for liietbd improvement.
4.4.8. Acquisition of knowledge and skills

Social empowerment through participation in PELISivaties was one of the
variables the researchers was concerned with iardadfully understand its influence on
the livelihood of forest adjacent communities cdesing human capital development. In
order to examine how patrticipating in PELIS actesthas enhanced human capital, the
respondents were requested to indicate in a s€dldavhether they agree or disagree that
they have acquired knowledge and skills in foreahagement and the response was as
indicated in Table 4.15.
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Table 4.15: Knowledge and skills acquired

Level of agreement Frequency Percent
Definitely agree 141 96.6
Tend to agree 5 3.4

| don’t know 0 0
Tend to disagree 0 0
Definitely disagree 0 0
Total 146 100.0

The majority of the respondents definitely agreeat they have acquired knowledge and
skills in forest management at 96.6% while 3.4%ltenagree that they gained knowledge
and skills. This implies that through participating PELIS activities forest adjacent

communities have socially been empowered.

4.5PELIS benefits
This section of the study sought information tabish the extent to which PELIS

benefits influence the livelihood of forest adjaceommunities.

4.5.1. Respondent source of income

Source of income was one of the variables the reseawas concerned with in
order to fully understand its influence on the liveod of forest adjacent communities.
The study sought to establish the respondent’s aanamn activities by asking them to

indicate their sources of income and the responses indicated in Table 4.16.

Table 4.16: Source of income

Is your

source of Onfarmcrops  PELIS crops Petty business Employment Remittances

income and livestock

from.....

Freq % Freq % Freq % Freq % Freq %

Yes 85 58.2 136 93.2 16 11.0 3 2.1 1 0.7
No 61 41.8 10 6.8 130 89.0 143 97.9 145 99.3
Total 146  100.0 146 100.0 146 100.0 146 100.0 146 100.0
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The majority of the respondents indicated thatrtimeain source of income was from
PELIS crops 93.2% while 58.2% indicated that tlsmiurce of income is from on farm
crops and livestock. Those involved in petty bussnevere 11% while those employed
were 2.1%. Only 0.7% respondent indicated the sowifcincome as remittances. This

implies that the respondents depend on farminfeis main source of income.

4.5.2. Size of respondents forest land for cultivation

Size of forest land for cultivation was one of thariable the researcher was
concerned with in order to understand its influencethe livelihood of forest adjacent
communities. For comparison purposes, the studygldotio find out whether the
respondents have their own land outside the foessrve and if yes how many acres was

the land. The results were indicated in Tableg 4rid 4.18 respectively.

Table 4.17: Ownership of land outside fest reserve

Do you have your own land for

farming outside the forest? Frequency Percent
Yes 109 74.7
No 37 25.3
Total 146 100.0

The responses indicate that 74.7% own land outthdeforest reserve while 25.3%
indicated that they do not own land outside thegtr

Table 4.18: comparison of size of own land and sizé land cultivated in the forest

Size of land owne Size of land cultivated
outside the forest in the forest (acres)
reserve (acres) Frequency Percent Frequency Percent
<1 63 43.2 0-0.5 117 80.1
1.1-3 67 45.9 1-15 26 17.8
3.1-6 16 11.0 2-25 3 2.1
Total 146 100.0 Total 146 100.0

The respondents indicated that 43.2% owns less dhaacre of land, 45.9% own 1.1-3

acres and 11% own 3.1-6 acres of land. On the dthed majority of the respondents
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indicated that they cultivate 0.5 acres of landha forest at 80% while 17.8% of the
respondents indicated that they cultivated 1-1.Fesacand 2.1% indicated that they
cultivated 2-2.5 acres. These findings indicatet tftmest adjacent communities are
predominantly small farm holders a consequencéaftage of land for agriculture. Those
that were landless relied on the forestry for ragwupply of farmland under Plantation

Establishment Livelihood Improvement Scheme.

4.5.3. Types Crops grown in own farms and PELIS plots

Types of crops grown was one of the variables ¢ésearcher was interested on in
order to appreciate its influence on the livelihoafdforest adjacent communities. The
study sought to find out the types of crops growthlon own farms and in the allocated

PELIS plots and responses were recorded in Tab& 4.

Table 4.19: Type of crops grown

Type of crop Own farm PELIS plots
Frequency Percentage Frequency Percentage
Potatoes 97 66.4 129 88.4
Maize 106 72.6 3 2.1
Beans 99 67.8 19 13.0
Pease 11 7.5 4 2.7
vegetables 39 26.7 17 11.6

Maize was the major crop in own farm at 72.6% fokd by beans at 67.8% and potatoes
at 66.4%. Vegetables and Pease were the list atdtivat 26.7% and 7.5%. However, in
the PELIS plots potatoes were major crop grown &% followed by beans and
vegetable at 13% and 11.6% respectively. Peasetiverest grown at 2.7%. This implies
that maize is predominantly grown on farms outdiue forest reserve and potatoes are
predominantly grown in PELIS plots since wildlifardage dictates the type of crop to be
grown in the PELIS plots.

4.5.4. Type of livestock kept

The respondents were asked to indicate the typevesgtock they keep on their
farms since they influence their livelihood and theponses were as indicated in Tables
4.20.
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Table 4.20: Types of livestock kep

Type of livestock Frequency Percentage
Cattle 93 63.7
Sheep 73 50.0
Goats 30 20.5
Chicken 93 63.7
Rabbits 62 42.5

Cattle and chicken were the majority of livestoapk by the farmers at 63.7% while
sheep, goats and rabbits were kept by 50%, 20.58b 4h5% of the respondents
respectively. From crops and livestock informatibrrould be noted that people try to
diversify their production in order to earn substnincome for improvement of their

livelihood.

4.5.5. Quantity of crops harvested per year from PELIS plas

Quantity of crops harvested from PELIS plots wa® @i the variables the
researcher was concerned with in order to fullyassthnd their influence on the livelihood
of forest adjacent communities. The study sougleistablish the amount of the main crops
harvested from the PELIS crops in a year and resgsindicated that potatoes were the
major crop cultivated in the PELIS plots and thamfity harvested in the last 12 months

were indicated in Table 4.21.

Table 4.21: Quantity of potatoes harvested

Quantity of potatoes harvested (in 110 kg

bags) in the last 12 months Frequency Percent
0-20 1 0.7
21-40 62 41.8
41-60 68 46.6
61-80 14 9.5
81-100 2 1.4
Total 146 100.0

The majority 46.6% indicated that they harvestetivben 41-60 bags per year, while
41.8% indicated a harvest of between 21-40 ba§8b @f respondents indicated that they
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produced between 61-80 bags while 1.4% harvestieeeba 81-100bags per year. Further
analysis indicated that average production was &gs lof potatoes per year. Since the
average size cultivated in the forest was 0.5 athem the quantity of potatoes produced
per acre per year was 87 bags. This implied thai $Rglots produced substantial amount

of food crops to improve the livelihood of foresljacent communities.

4.5.6. Income from PELIS crops

Income from PELIS crops was one of the PELIS bénediiables the researcher
was concerned with in order fully understand itBuence on the livelihood of forestry
adjacent communities. For comparison purposesstiidy sought to find out the level of
net income of the respondent accruing from all sesirtheir own farms outside the forest

reserves and those from PELIS plots and responsessiown in Table 4.22.

Table 4.22: Comparison of net annual incomes

Total net income per year from all Net annual Income from Net annual Income

sources own farm crops and from of PELIS
livestock crops

Amount (Ksh)  Freq % Freq % Freq %
0-49,999 4 2.7 37 25.3 21 14.4
50,000-99,999 6 4.1 11 7.5 100 68.5
100,000-149,99¢ 22 15.1 68 46.6 16 11.0
150,000-199,99¢ 42 28.8 10 6.8 6 4.1
200,000-249,99¢ 27 18.5 15 10.3 1 0.7
250,000-299,99¢ 19 13.0 3 2.1 2 14
over 300,000 26 17.8 2 1.4 0 0
Total 146 100.0 146 100.0 146 100.0

From the net income from all sources, the majqi2§.8%) of the respondents indicated
they earned between Ksh 150,000-199,999 whilenueme from own farm, the majority
(68%) indicated that they earned between Ksh 1@07@®,999 and from PELIS crops the
majority (68.5%) indicated to have earned betwesh30,000-99,999. The net average
income from all sources was Ksh 208,219, and tioat fown-farm crops was Ksh 115,411
while from PELIS crops were Ksh 81,164. Furtherlgsia indicates that sale of PELIS
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crops contribute 39% of the household incomes. Thiglies that sale of PELIS crops

contributed substantially to the livelihood of fet@djacent communities.

4.5.7. Income from seedlings and pruning’s

Income from seedlings and pruning’s were some ef vhriables under PELIS
benefits the researcher was concerned with in dadérlly understand their influence on
the livelihood of forest adjacent communities. tedy sought to find out the income
respondents accrued from participating in tree enyrsvork and silvicultural operations

and results were indicated in Table 4.23.

Table 4.23: Annual income from sale of seedlisgand pruning’s

Annual income from Annual income from sale of
sale of Seedlings Pruning’s (withies or fittos)

Amount Ksh Frequency  Percent Frequency Percent

0 70 47.9 103 70.5
1-10,000 63 43.1 30 20.5
10,000-20,000 10 48.7 12 8.2
20,001-30,000 2 1.4 1 0.7
30,001-40,000 1 0.7 1 0.7

Total 146 100.0 146 100.0

From Table 4.23, the results from the respondemnticated that 47.9% and 70.5% had not
accrued any income from the sale of seedlings andiqy’s respectively for the last one
year. The majority (48%) of the respondents indidathat they earned between Kshs
10,001- 20,000 from the sale of seedlings whil&2Z0indicated to have earned between
Kshs 1-10,000 from sale of pruning’s. On furthealgsis, the average income from sale of
seedlings was Kshs 4,041 per year and silvicultaparations were Kshs 2,568 which
contributed 2% and 1.2% of the total household nmeaespectively. Apart from financial
gains from sale of pruning’s and seedlings, the roomity benefited from other none

timber forest products like fuel wood, grazing afichatic amelioration.
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4.5.8. Food security

Food security was one of the PELIS befits varialthesresearcher was concerned
with in order to fully understand its influence dhe livelihood of forest adjacent
communities. The respondents were asked to indiehether they were self food reliant

throughout the year and the responses were asatediin Table 4.24.

Table 4.24: Self sufficient imod

No.of months Frequency Percent
1-3 10 6.8
4-6 6 4.1
7-9 15 10.3
10- 12 115 78.8
Total 146 100.0

The majority (78.8%) of the respondents indicatbdt tthey were food self reliant
throughout the year followed by 10.3% who indicatedy are self food reliant for 7-9
months and 6.8% indicate they are self relianfdod for 1-3 months. The 4.1% indicated
that they are food self reliant for 4-6 months. sTimplies that PELIS enhances food

security of forest adjacent communities.

4.5.9. Economic empowerment

Economic empowerment was one of the PELIS benafiables the researcher was
concerned with in order to fully understand its tetaution to the livelihood of forest
adjacent communities. The study sought to find lmaw respondents have invested the
gains accrued from PELIS and the responses weigaied in Table 4.25.
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Table 4.25: Investment from PELIS gains

Have you Starting Buying a Building a Buying a Paying Purchasing a
invested business car house plot school fees motorbike
PELIS

gains in...? Freq % Freqg % Freq % Freq % Freq % Freq %

Yes 24 16.4 3 2 48 329 29 199 107 733 16 11
No 122 83.6 143 98 98 67.1 117 80.1 39 26.7 130 89
Total 146 100 146 100 146 100 146 100 146 100 146100

The majority (73.3%) of the respondents indicateat they have been able to pay school
fees for their children followed by 32.9% who inalied that they built a house and 19.9%
who bought a plot while 16.4% of the respondenticeted that they started a small
business and 11% indicated that they purchasedrhbikés and 2% bought cars. This
implies that forest adjacent communities were enuoally empowered. Information
obtained from income from PELIS and investmentseutadken clearly implies that PELIS

benefits have a positive influence on the livelidl@d forest adjacent communities.

4.6 Community attitude towards PELIS

This section of the study sought information toeasshow community attitudes
towards PELIS influence the livelihood of foresfaant communities in regard to nine
major statements put at five point likert scalestrongly disagree (1); disagree (2);
uncertain (3); agree (4) and strongly agree (5méan score was used for analysis as
presented in Table 4.26
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Table 4.26: Attitude of communities towards PELIS

N  Minimum Maximum Sum Mean Std.
Deviation

1. PELIS is the best method of establishing 146 4 5 626 4.29 454
forest plantations.

2. PELIS has improved food security of fore: 146 4 5 630 4.32 .466
adjacent communities

3. Participating in PELIS is more paying thal 146 3 5 680 4.66 492
rural wage employment

4. PELIS has positive influence on the 146 4 5 680 4.66 492
livelihood of forest adjacent communities

5. PELIS has improved the living standard 0 146 3 5 635 4.35 .518
forest adjacent communities since its
inception.

6. KFS does not exploit forest adjacent 146 2 5 616 4.22 432
communities participating in PELIS
activities

7. Forest adjacent communities are satisfiec 146 3 5 626 4.29 454
with PELIS as a source of livelihood.

8. There is drastic improvement of the statu: 146 3 5 727 4.99 .519

forest plantation establishment in Gathiur
forest since the introduction of PELIS
9. PELIS is a colonial system of enslaving 146 1 3 228 1.56 .325
forest adjacent communities to work in
forest plantations

Items (1) and (2) were agreed with a mean scdrds2@ and 4.32, that PELIS is
the best method of establishing forest plantateonrs PELIS has improved food security of
forest adjacent communities respectively. ltema(®) (4) were strongly agreed with mean
scores of 4.66 and 4.66 that, participating in FERCtivities is more paying than rural
daily wage employment and PELIS has a positiveuarite on the livelihood of forest
adjacent communities respectively. Items (5), (&) &) were agreed with a mean score of
4.35, 4.22 and 4.29 that, PELIS has improved thimdi standard of forest adjacent
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community since inception; Kenya forest servicesdoet exploit PELIS farmers since
there is mutual benefit between KFS and PELIS fasna@d Forest adjacent communities
are satisfied with PELIS as a source of livelihoodome. Item (8) was strongly agreed
with a mean score of 4.99 that; there is drastipramement of the status of forest
plantation establishment in Gathiuru forest siree introduction of PELIS and Item (9)
was disagreed at a mean score of 1.56 that PELaS:adonial system of enslaving forest
adjacent communities to work in forest plantatiofise overall mean score was recorded
as 4.5 which implied that forest adjacent commansithad a positive attitude towards
PELIS. Forest adjacent communities were faithfud aammitted to the rules guiding the
operation of the system. Positive community atetudward PELIS motivates them to

devote their energies and resources in PELIS iardadimprove their livelihood.

4.7PELIS challenges

This section of the study sought information toedeiine the influence of PELIS
challenges on livelihood of forest adjacent comrtiesiby focusing on types of PELIS
challenges, level of threat to livelihood, effecls PELIS challenges to livelihood and

suggestions to encounter the challenges.

4.7.1. Types PELIS challenges

Types of PELIS challenges was one of the variatilesesearcher was concerned
with in order to fully understand their influencen dhe livelihood of forest adjacent
communities. Respondents were asked to indicatéyfies of PELIS challenges they face

and the responses were presented in Table 4.27.
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Table 4.27: Types of PELIS challenges

PELIS challenges Frequency Percentage
Poor forest roads 120 82.2
Lack of market 77 52.7
Limited forest land for cultivation 127 87.0
Limited benefits compared to costs 57 39.0
Wildlife damage 99 67.8
Distance of PELIS plots from the village 59 40.4

From Table 4.27 the majority (87%) of the responsiendicated limited forest land for
cultivation as a challenge followed by poor forestds at 82.2% and wildlife damage at
67.8%. Lack of market and limited benefits weredalist at 52.7% and 39% respectively.
The minimum amount of land one can be allocatetthénforest through balloting was 0.5
acres and farmers were allowed to intercrop wetledrfor a period of three years when the
canopy closure cannot allow growth of crops. PEld®ners were worried because there

was no harvesting of mature trees to pave waydur forest plantation establishment.

4.7.2. Level of threat of PELIS challenges to community irelihood

Level of threat of PELIS challenges was one of thaables the researcher was
concerned in order to understand its influence loa livelihood of forest adjacent
communities. The respondents were asked to ratePtielS challenges in order of
magnitude of threat to the livelihood of forestamjnt communities and the responses

were indicated in Table 4.28.
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Table 4.28: Types of PELIS challenges and level tireat

Level of threat to community livelihood

No threat Minor threat Major threat Total
Type of challenges Freq % Freq % Freq % Freq %
Poor forest roads 5 3.4 27 18.5 114 78.1 146 100
Lack of market for PELIS crops 12 8.2 75 514 59 .440 146 100

Limited forest land for cultivation 15 10.3 37 253 94 64.4 146 100
Limited benefits compared to costs 38 26.0 94 64.4 14 9.6 146 100

Wildlife damage to crops 23 158 52 35.6 70 47.946 1 100
Distance of PELIS plot from 59 404 71 48.6 16 11.0 146 100
home village

Poor forest roads was rated to be a major threedrtamunity livelihood at 78% followed
by limited forest land for cultivation at 64.4% amdldlife damage at 47.9%. Lack of
market was also rated as one of the major threa8.4% while limited benefits compared
to costs was a minor threat at 64.4%. Distancekdfl® plots to the villages was a minor
threat at 48.6% to community livelihood implyingathmajority of the respondents came

from within a radius of 5km from the forest.

4.7.3. Effect of PELIS challenges on livelihood of the rggondents

Effect of PELIS challenges on the livelihood ofdst adjacent communities was
one of the variables the researcher was conceritbd The study sought to examine the
effect of PELIS challenges on the welfare of theposdents and the results were indicated
in Table 4.29.
Table 4.29: Effects of PELIS challenges to livelirads

How do the challenges you

encounter affect your livelihood? Frequency Percent
Reduce profit margins 131 89.7
No effect 2 1.4
Make losses 1 0.7
Kill morale 12 8.2
Total 146 100.0
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Majority of the respondents (89.7%) indicated tiha&tchallenges do reduce the profit
margins and 8.2% indicated that they kill their aler This implies that PELIS challenges
had a negative influence on the livelihood of foedjacent communities.
4.7.4. Suggestions to the challenges

The respondents were asked to indicate three 3rroagdlenges and suggest what
should be done in order to improve PELIS so thaait accrue more benefits to the forest
adjacent communities. The responses were indi¢at€dble 4.30.

Table 4.30: Suggested solutions to PELIS challenges

Type of challenge Suggested solution Freq Percent

Poor forest roads Put marrum/Maintain them 114 78.1

Marketing of PELIS crops Regulate/control marketkaaging of 110kg 44 30.1
bags

Limited forest land for Harvest mature forest plantation to pave way g0 41.1

cultivation for establishment new plantation

Wildlife damage Put electric fence around the fopdsntation 68 46.6
areas

Majority (78.1%) of the respondents suggested thiast roads should be marrumed or
maintained regularly to allow easy transportatib®BLIS crops. On marketing 30.1% of

the respondents suggested that the markets sheuldgolated and packaging should be
limited to 110kg bag while on limited forest lanar fcultivation, 41.1% suggested that

mature plantation should be harvested to pave wagdtablishment of new young forest
plantation. On wildlife damage 46.6% of the respand suggested of putting up electric
fence around the forest plantations areas. Thisiesphat implementation of suggestions

made will have a positive influence of the liveldtbof the forest adjacent communities.
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CHAPTER FIVE:

SUMMARY OF FINDINGS, DISCUSSIONS, CONCLUSSIONS AND
RECOMMENDATIONS
5.1Introduction
This chapter presents summary of the findings, udision, conclusion and

recommendations.

5.2 Summary of findings
This section deals with summary of the findingsrrthe data analysis in line with

the objectives and the research questions.

5.2.1 Community participation in PELIS activities o livelihood of forest adjacent
communities
The findings on how community participation in PEL&ctivities influence the

livelihood of forest adjacent communities indicatedt women being the source of food
security at the household were adequately repredett37.7% against men at 62.3%. The
majority (95.2%) of forest adjacent communitiesidatled that they joined community
forest association to participate in forest conagown and reap benefits. The findings
indicated that the respondents participated in ntloa® two activities as results showed
that 92.8% were involved in cultivation, 85.5% ired nursery work and 34.5% in
silvicultural work. The majority (95.2%) of the msndents indicated that social network
was enhanced by participating in PELIS activitied)ile 86% definitely agreed that
participating in PELIS diversified their livelihoogsburces and 96.7% had acquired skills
and knowledge in forest management. This imples participating in PELIS activities
diversifies the sources of livelihood and enhanoeth social and human capitals which

are some of the building blocks of livelihoods.

5.2.2 PELIS benefits on livelihood of forest adjaceg communities

The findings on the extent to which PELIS beneiitduence the livelihood of
forest adjacent communities indicated that majqB6).1%) of the respondent cultivate 0.5
acres of land in the forest and PELIS crops couateith an average of about 87 bags of

potatoes per acre per year and financially it cbated 39% of the total household income
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in a year. Nurseries and silvicultural operatioostabuted 2% and 1.2% respectively. On
food security the majority (78.8%) of the resportdeindicated that they were food self
reliant throughout the year while on economic em@oment the majority (73.3%)
indicated that they were able to pay school feesthieir children. This implies that
economically PELIS has a positive influence on thelihood of forest adjacent

communities.

5.2.3 Community attitude towards PELIS on livelihoal of forest adjacent
communities

Study on community attitude towards PELIS was edrrout and majority of
respondents were in favour of PELIS as the beshadetdf forest plantation with a mean
score of 4.6. Majority suggested that participaim@ELIS is more paying than rural wage
employment with mean score of 4.66 and majorityadrthat KFS does not exploit PELIS
farmers with a mean score of 4.6. Majority disadrdeat PELIS is a colonial system of
enslaving forest adjacent communities to work mfibrest was disagreed at mean score of
1.56. In general the overall mean score was 4ying that forest adjacent communities

had positive attitude towards PELIS.

5.2.4 PELIS challenges on the livelihood of forestdjacent communities

The findings on how PELIS challenges influence Ithelihood of forest adjacent
communities indicated that the majority (87%) o tiespondents indicated limited forest
land was a challenge followed by poor forest roat$82.2% and wildlife damage at
67.8%. The study further found out that 89.7% & tespondents indicated that PELIS
challenges reduced their profit margins. This ieplihat PELIS challenges had a negative

influence on the livelihood of forest adjacent conmity.

5.3 Discussions of findings

This section provides discussion of the findingstled study based on the four

research objectives and research questions ofutg.s
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5.3.1Community participation in PELIS activities on livelihood of forest adjacent
communities

The first objective of the study was to examine hmywnmmunity participation in
PELIS activities influences the livelihood of foremdjacent communities. The results
indicated that the majorities (62.3%) of the regfmnis were males and 37.7% were
females indicating that the women were adequatgtyesented in PELIS activities. The
study findings disagrees with a study undertakenBleyjamin (2010) on Women in
Community Forestry Organization: An empirical studyThailand in which he found out
that women were not well represented in forest ervadion initiatives despite the fact that
they were source of food security in their houséhblowever, it concurs with a study by
Obonyo (2009) on integrating gender on forest mamamt which found that 49% of the
community members participating in PELIS were womehis indicated that women
preferred activities that contributed to the sulesise economies of their households and
those that gave them enough time to attend to halsactivities.

The study found out that the majority of the respemt (98.4%) fell within age
class of between 24-53 years which is within thievacage of the working class and are
heavily relied upon by their families for livelihdo Majority of the participants (87%)
were married and 59.6% had a household size gbdr€ns meaning they were sole bread
winners of the family. The results showed thatargj (54.1%) of the respondent had
primary education, 32.9% had secondary educationtlaomse who had tertiary education
were 5.5%. Those who had no education were 7.5%s& kvith higher level of education
tend to migrate to urban centers for white coldos, The results indicated that all (100%)
community members participating in PELIS activitiere registered members of Mt.
Kenya Community Forest Association meaning thay there in compliance with the
Forest Act 2005 which requires that for communitymiers to participate in any activity
in a Government forest they must be members ofystexred group. Further to this, the
majority (95.2%) of respondents indicated that thewed the CFA to take part in
conservation of forest and to reap benefits. Thas w agreement with Obonyo (2009) in
her study on gender integration in forest resoumamagement conducted in Mt Kenya,
Aberdares, Kakamega and Mau who found that maj¢58#6) of the community forest

association members joined the community foresb@ason to benefit from forest
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resource which included access to forest land @dtivation, sale of tree seedlings and
firewood collection among others. The findings evatso in agreement with what Salim
(1999) found in his study in Mexico’'s Yucatan peula, where 16,000 subsistence
farmers joined together with the Government, Ldealesters and Conservationists to deal
with issues of forestry and land degradation andods of hunger were introduced to
activities such as Taungya System which can sta&biind use and make the best use of

cleared forest land for livelihood improvement.

The study results indicated that the majority a# tespondents (95.2%) were in
agreement that participating in PELIS activitiesd henhanced social network, social
support and trust. The respondent had come togeimeform community based
organizations and they indicated that 67.5% meaetthtp to discuss issues affecting their
livelihood and participate in fund raising. Socn@tworking has been used by the forest
adjacent community to have a collective bargaimoger in selling their farm and PELIS
crops in order to win out middle men and were natekaging the potatoes in 110kg
standard bags instead of having extended bags soesetveighing up to 160kg. This
means that participating in PELIS activities hakaeted social capital which is one of the
building blocks of livelihood. This was in agreemavith Tagoe (2012) that Community
Forest Association membership seems to strengtiersdcial capital of the community
members living adjacent to the forests with a gdamproving forest management while
improving their livelihood. Social capital includewaracteristics of social organizations
such as networks, norms, and trust that enablecipants to act together more effectively

in order to pursue shared objectives.

The study found out that the respondent had difvedsPELIS related activities
which they undertook to enhance their livelihoodajofity (92.8%) were involved in
cultivation while 87.5% were involved in tree nunsevork and 34% were involved in
silvicultural operations. The respondents wereigg#gting in more than two activities
both in the forest and on their farms in order taxmize on livelihood enhancement. The
majority (86%) of the respondents definitely agréleak participating in PELIS activities
diversified the livelihood sources of forest adpiceommunities. This was in agreement

with Scoone’s (2009) that single activity does rease enough money or products for a
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livelihood, so multiple activities should be unddwen to build one’s livelihood. In this
case diversity was important, because people malkéng through a complex web of

activities.

Human capital is one of the building blocks of likeod of communities living
adjacent to the forest. This study results inditdteat over 61% of the respondents had
over three years working experience in PELIS aotisi and 96.6% agreed to have
acquired knowledge and skills in forest managemené knowledge and skills acquired
has been utilized by the respondent to establisin thwn tree nurseries on their farms for
income generation and the community forest assoniatan be contracted by Kenya
Forest Service or other stakeholders to carry omtesof the forest silvicultural operation

under the supervision of the forester.

5.3.2PELIS benefits on the livelihood of forest adjacentommunities

The second objective of the study wasestablish the extent to which PELIS
benefits influence the welfare of forest adjacemtnmunities. Plantation Establishment
Livelihood Improvement Scheme has been used bygtf@dacent communities to earn a
living from cultivation of food crops, sale of treeedlings and prunings from silvicultural
operations. The study found out that the majoritthe respondents were farmers and their
main source of income was from sale of PELIS crap88.2% and on-farm crops and
livestock at 58.2%. Majority (74.7%) of the respents indicated that they own land
outside the forest reserve for farming. Howeveg, stze of land owned by the respondents
outside the forest reserve were small as 89.1%efdéspondents indicated that they had
less than 3 acres. This was in agreement withitiienfys of Victor and Bakare (2004) on
their study on rural livelihood benefits from paipating in Taungya Agroforestry System
in Ondo state of Nigria where they noted that thvods of all productive land holdings in
Africa are less than two hectares. This meanstkieatarmers were faced with insufficient
cultivation land to produce enough food for the ilgrand for sale as a result they depend
on land in the forest for additional income. Mokthe respondents (80.1%) were allocated

a minimum size of 0.5 acres of land in the foreserve.
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The study found out that maize was rated (72.6%h@snojar crop grown on own-
farms while potatoes were mostly (88.2%) grown ELFS plots mainly for commercial
purposes. Apart from the crops the respondents kasp livestock like cattle, chicken,
sheep, goats and rabbits. Chicken and cattle doediret 63.7% of the livestock kept by
the respondents. The study found out that the rityjoir PELIS farmers (46.6%) produced
between 40-60 bags of potatoes per year on thiirabres PELIS plots. On average,
production per acre was 87 bags per year. This skghtly higher than what Kariuki
(2006) found in Kabaru forest that a one acre cédbplot under potatoes could fetch 30-
40 bags in a three months period translating t@®®ags per year since there are two

harvests in a year.

Comparison of the net annual incomes from all sesir own-farm crops and
livestock and PELIS crops showed that the averageia income from all sources was
Ksh 208,219, and that from on-farm crops and lvelstwas Ksh 115,411 while from
PELIS crops were Ksh 81,164. This implies that dl®ELIS crops contributed 39% of
the household incomes. This agrees with Chamshag@®]) that the financial returns that
accrues to the farmer through sale of food undem@ga is substantial to play a role in
reducing the often exaggerated doubts that the gyaurSystem exploits the peasant
farmers. The study further found out that the resients earned income from sale of
seedlings amounting to an average of Ksh 4,041panding’s amounting to Kshs 2,568
per year which contributed 2% and 1.2% of the thtalsehold income respectively. The
majority of the respondents (78.8%) indicated thaty were food self reliant throughout
the year and 73.3% indicated that they have bekntalpay school fees for their children
in school while 48% indicated that they built a seuhrough the gains from the Plantation
Establishment Livelihood Improvement Scheme. Thislgwas in agreement with Ledger
(2009) on her study on consequences of the inttauof the modified Taungya system
in Ghana’'s high forest zone for the livelihoods fofest-fringe communities which
reported that Modified Taungya System was perceoredhe whole as a positiaystem
that was having a positive impact on people’s ihads; enabling a better access to food
and increasing ability to pay for education anddiog. The study also agrees with Nasiah

(2010) that forest adjacent communities participatePELIS activities to generate
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additional income and ensure economic security tagributing to social equity and

poverty alleviation.

5.3.3Community attitudes towards PELIS on the livelihood of forest adjacent

communities

The third objective was to assess how communitijtudds towards PELIS
influence the livelihood of forest adjacent comnti@si. Study results on community
attitude towards PELIS indicated that most of tegpondents were in favour for PELIS.
Majority agreed that a PELIS is the best methodesibblishing forest plantations at a
mean score of 4.29 and has improved food secufifgrest adjacent communities at a
mean score of 4.32. Participating in PELIS ad#gitwas more paying than rural daily
wage employment and PELIS has a positive influarcéhe livelihood of forest adjacent
communities were strongly agreed at a mean sco#e66f This is in agreement with the
finding of a study by Chemshama (1992) that incdroen Taungya System was higher
than income per labour-day under pure reforestay@em as the revenue accruing from
sale of crops translated to Tshs 508 per day whdeme per labour-day was Tshs 100.
PELIS has improved the living standard of foregaeeint communities since its inception
was agreed at a mean score of 4.35 while KFS dagserploit forest adjacent
communities participating in PELIS activities wexgreed at a mean score of 4.22. This
disagrees with the debate of several authors, dimduMergen (1978) and Nao (1978) and
environmental pressure groups like the Green Bedvérhent allegations (Khalumba,
2010) that the Taungya farmer is exploited by pguéiting in the establishment of
plantations without being adequately rewarded. Hawrethis study is in agreement with
Kio and Bandas (1981) study in South West Nigerieene 99% of the farmers reported
that they gained from Taugya System. Forest adjacemmunities are satisfied with
PELIS as a source of livelihood was agreed at msaore of 4.29 while drastic
improvement of the status of forest plantation @gthment in Gathiuru forest since the
introduction of PELIS was strongly agreed at a meaare of 4.99. These findings
disagrees with Green Belt Movement allegations dwmted by Kariuki (2006) that
cultivation in the forest focuses more on econog@ins undermining environmental

conservation.
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The overall mean score for the study result on canmity attitude was 4.5
implying that forest adjacent communities had pesitattitude towards Plantation
Establishment Livelihood Improvement Scheme. Thelstconfirms a study by Kobbail
(2012) on attitude of community on forestry progsam Southern Sudan which showed
that almost all the respondents have a particufacgurable perception of the community
forestry programmes implemented and they percdieebiest type of management for
running these forests for livelihood improvemerttisTis also in agreement with a study by
Michael (2011) which examined attitudes of primatakeholders towards Taungya
System in Ghana, in Subri Forest Reserve, whoseltsesevealed that primary
stakeholders have positive attitudes towards Taargystem and this was not dependent
on the location of the community. Their attitudevéwds Taunya System is influenced by
their perception of forest values and economic fisnthey derive from the forest. This
study is also in agreement with Ledger (2009) on stady on consequences of the
introduction of the modified Taungya system in Gdianhigh forest zone for the
livelihoods of forest-fringe communities whialeported that Modified Taungya System
was perceived on the whole as a posisystem that was having a positive impact on
people’s livelihoods; enabling a better accessomdfand increasing ability to pay for

education and housing.

5.3.4PELIS challenges on the livelihood of forest adjacg communities

The fourth objective was to determine the influerafePELIS challenges on
livelihood of forest adjacent communities. The stiound out that the majority (87%) of
the respondents indicated limited forest land abkalenge followed by poor forest roads
at 82.2% and wildlife damage at 67.8%. Majoritytlod forest adjacent communities were
allocated a minimum of 0.5 acres through balloting to limited forest land available for
PELIS while the demand was high. This posed a ehgé to farmers who wanted to
maximize their livelihood through PELIS. This studbsults agrees with a study by Maug
(2007) on the socio economic situation of plantatidlagers in Myanmar which indicated
that area allocated for farming may be too smalprteduce enough food for household

consumption and sale thus unable to meet theibeiel).
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The study also found out that poor forest road vedsd to be a major threat to
community livelihood at 78% followed by limited fst land for cultivation at 64.4% and
wildlife damage at 47.9%. This was contrary to fiheings by Hill (2000) who indicated
that previous work with farmers living around theuthern edge of the Budongo Forest
Reserve, Uganda, confirmed that many of them censitwildlife to be a major threat to
their livelihood. Majority of the respondents (89.7%) indicated tha PELIS challenges
reduced their profit margins. This implies that P&lchallenges had a negative influence
to the livelihood of forest adjacent communitiesajbtity (78.1%) of the respondents
suggested that forest roads should be upgraddtivieaher roads or maintained regularly
to allow easy transportation of PELIS crops to tharket and 46.6% suggested that
plantation area should be fenced off. Majority (#4) suggested that those mature
plantations which have reached economic age shbaldcharvested to pave way for
establishment of young ones. This will ensure soghdlity of the Plantations

Establishment Livelihood Improvement Scheme.

5.4Conclusions

From the findings, the study concludes that PlamaEstablishment Livelihood
Improvement Scheme diversifies livelihood sourcédooest adjacent communities by
participating in various activities and has enhantieeir social network, knowledge and
skills. Forest adjacent communities had a posiéitteude towards PELIS an indication
that they do benefit from the scheme. Despite tialenges of poor forest roads, limited
forest land for cultivation and wildlife damagegtbtudy has established to some extent
that plantation establishment livelihood improveinssheme positively influence the
welfare of forest adjacent communities. The schgereerates livelihood outcomes in the
form of more adequate income; increased wellbeimdj improved food security which

enhances people’s living standards or enable tleelonce poverty levels.

5.5 Recommendations

Based on the findings, the study recommends thewoig:
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1. Wildlife especially the elephants destroys cropd goung plantations. Therefore
the study recommends KFS to put electrical fencairad the plantation area to

avoid wildlife damage.

2. Poor forest roads posed a challenge to the impleahen of PELIS especially
when it comes to harvesting and marketing of thepgr The study recommends
that KFS should maintain forest roads regularlyupgrade them to all weather

roads to enhance transportation of food crops.

3. Forest area earmarked for PELIS was limiting asnéas were allocated a
minimum of 0.5 acres. Since there are over matuentgtion, the study
recommends the harvesting of these forest planttito pave way for
establishment of new plantation in order to enssustainability of the forest

resource.

4. Potatoes were the major crops grown by PELIS fasmédowever, the study found
out that the potatoes were being sold to middle oming extended bags which
sometime could weigh 160kg thus making farmersdod$ie study recommends to
the Government to regulate the packaging and matkef potatoes to 110kg bags.

5. Farmers were playing a very important role in dlgarforest area ready for
planting, doing the planting of trees and in mamtgy the trees planted for a
period of three years. It is recommended that theest authorities provide
incentives to these farmers. Such incentives camlibe form of cash advance
(payment for environmental services or carbon tyemhd supply of farm inputs
like fertilizer and fungicides. Further to thisnee the forest adjacent communities
have acquired knowledge, skills and experience, KR8uld contract them to

manage some of the operations such as seedlinggirol.

5.6 Suggestions for further studies
This study proposes areas of further study asvislio
1. A study on factors influencing forest adjacent camities to Participate in

Plantation Establishment Livelihood Improvement &ub.
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. A study to examine whether there are more oppdrésavailable under PELIS is
necessary for the forest adjacent communities twefitemore from plantation
development; for example the carbon credit and maygnfor environmental
services.

. A study on how forest adjacent communities willlBuheir livelihood after the
canopy closure is necessary.

. A comparative analysis of livelihood of forest amjat communities between
PELIS participants and non- PELIS participants.

. Cost benefits analysis between the forest adjacentmunities participating in

PELIS and the Kenya Forest Service.
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APPENDICES

Appendix I: Letter of transmittal on data collection

Nicodemus Mwachugha Mwatika

P.0 BOX 30513-00100

NAIROBI.

Dear respondent,

REF: LETTER OF TRANSMITAL ON DATA COLLECTION.

| am a Masters student of the University of Nairoblairobi Extra Mural Centre
undertaking Master of Art degree in Project Plagnamd Management. My registration
number is L50/69442/2011. | am conducting a studytlee influence of plantation
establishment livelihood improvement scheme on thelfare of forest adjacent
communities in Gathiuru Forest Station, Nyeri Cqunt

| am interested in your opinions and suggestiomslthough | understand that your
schedule is busy, | am hoping that you will take little time required to respond to the
guestions contained in the questionnaire. | wanttpaknow that your responses will be of

great value to the completion of this study.

Please note that all the information provided \Ww#l treated with a lot of confidentiality

and will only be used for the purposes of this gtud

Yours sincerely,

Nicodemus Mwachugha Mwatika
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Appendix Il: Questionnaire for a study on the influence of PELIS on livelihood of
Gathiuru forest adjacent communities.

Name of Location sub-location guestionnaire no.

Section 1: Bio-data

Please tick/ fill the appropriate answer where apgble

1. Gender: (a) Male[ ] (b) Female]
What is your age?
3. What is your marital status?

(@) Married [ ] (b) Divorced [ ] (c)Widow [ ](d)Widower[ ] (e) Single[ ]
4. What is your main occupation?

(&) Farming [ ] (b) Business [ ] (c) Empéay [ ] (d) Others

(specify)
5. What is the highest level of education have yoaitaéid?

(@ None[ ] (b)Primary[ ] (c)Sectamy [ ] (d) Tertiary[ ]
6. What is the size of your household?

@ 1-3[ ] (b)4-6[ ] (c)7f9] (d) morethan 10 [ ]

no

Section 2: Participation in PELIS activities

7. Are you a member of the Mt. Kenya Gathiuru CommuFRibrest Association?
a) Yes [ 1] bpNo[ ]
8. What is the name of your user group?
9. How many times do you meet in a year?
(@) Monthly [ ] (b) quarterly [ ] (c) twice iayear[ ] (d) onceinayear]| ]
10.Why did you join the CFA?
(a)To take part in conservation of the forest(b)]to reap benefits from the forests [ ]
(c)Both(a)and (b) [ ] (d) Idon't know][ (e) other (specify)...............
11.Which of the following activities do you particiggeain?
(&) Nursery work [ ] (b) Community forest patig [ ] (c) cultivation [ ]
(d) Silvicultural operations [ ] (e) Casual emgitent in tree planting and tending [ ]
12.How many years have you been participating in theva activities

13.To what extent do you agree or disagree that peatiog in PELIS activities has
enhanced the social network, social support arsd smnong forest adjacent
communities.
(a) Definitely agree[ ] (b) Tendto agree[ (t)!don’'tknow|[ ]
(d)Tend to disagree [ | (e) Definitely disag
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14.To what extent do you agree or disagree that thrqaagticipating in PELIS activities
you have acquired knowledge and skills in foreshaggment.

(a)Definitely agree[ ] (b) Tendtoreg|[ ] (c) ldon'tknow [ ]
(d)Tend to disagree [ ] (e) Definitely disag

Section 4: PELIS benefits

15.What is your main source of income?
(@)On farm crops [ ] (b) PELIS crops [ ] (c)tiyebusiness [ ] (d) Employment [ ]
(e) Remittances [ ] (f) Others (Specify)
16.What is your total incomeer year from all sources including income from PELIS?
Kshs
17.Do you have youown land outside the forest reserve for farming?
(@ Yes[ ] (b) No[ ]
18.What is the size of your land in Acres do you ownfarming?
a)0acre b)l-3acres c)3-6acres6-d10 acres e) over 10 acres
19. Among the crops and livestock production on youmfahow much income have you
realized during theast 12 months? kshs
20.How many acres of land are you cultivating in theegt?
@0-05[ JM1-125[ ]()2-25[] (d)3-3.5 ](e) morethan4]]
21.Which crops do you grow in the allocated forestan
a) Potatoes[ ] b) Maize [ ] c) beans|[ ] @aBe [ ] e) Vegetables [ ] (f) Others-
(specify)
22.Among the crops grown please provide informatiortha table below on the area
cultivated, quantity harvested, unit price and adgiroduction for the last2 months

Type of crop | Area Unit Unit | Quantity | Cost of Net
cultivated in price | harvested | production | income
acres

Potatoes Bags

Beans Kg

Maize Kg

Pease Kg

Vegetables Kg

Total

23.If you participate in the activities tabulated beJdhow much net income have you
realized/earned from the sale of the productserast 12 months?

Activity Products whether sold or consumed a@&mount of money
home realized/earned
24. Nursery work Seedlings
25. Silvicultural operations Prunings (withies or fifos
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26.How many months are you self sufficient with foodai year?

@1-3[ ] (b)4-6[ ]

27.How have you invested the gains obtained from PELIS
(a) Started small business [ ] (b) Paymersichibol fees [ ] (c) Bought a plot[ ]

(d) Builtahouse[ ] (e)Boughtacar[ (f) Others (specify)

() 7-9[ (d) 10-12[ ] (e) Over 12 months

Section 5: Community Attitudes towards PELIS

Fill in the table by ticking the number that matsly@ur answer

forest plantations.

Statements 1 2 3 4 5
strongly | disagree| uncertain | agree| strongly
disagree agree

28 PELIS is the best method of establishing

29.

PELIS has improved food security of fore
adjacent communities

30.

Participating in PELIS is more paying thar
rural wage employment

31.

PELIS has positive influence on the
livelihood of forest adjacent communities

32.

PELIS has improved the living standard o
forest adjacent communities since its
inception.

33.

KFS does not exploit forest adjacent
communities participating in PELIS
activities

34.

Forest adjacent communities are satisfied
with PELIS as a source of livelihood.

35.

There is drastic improvement of the status
forest plantation establishment in Gathiur
forest since the introduction of PELIS

36.

PELIS is a colonial system of enslaving
forest adjacent communities to work in
forest plantations
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Section 6: PELIS Challenges
37.What challenges do you face while trying to enharae livelihood through PELIS?
(a) Poor forest roads [ ]
(b) Lack of market for PELIS crops [ ]
(c) Limited forest land for cultivation [ ]
(d) Limited benefits compared to costs [ ]
(e) Wild life damage to crops [ ]
(f) Distance of PELIS plots from the villages [ ]
(g) Others (specify)

38.Rate the challenges you face in order of magnitwfdtreat to your livelihood by
ticking on the appropriate threat against the eingjé.

Level of threat to community livelihood
Type of challenges No threat | Minor threat | Major threat

Poor forest roads

Lack of market for PELIS crops

Limited forest land for cultivation

Limited benefits compared to costs

Wildlife damage to crops

Distance of your PELIS plot from your

village home

Others Gpecify (1)

39.How do the challenges you encounter affect yowliinood?
(a) Reduce profit margins [ ] (b) No effect [ ] (dake losses [ ] (e) Kill morale

40. For three 3 major challenges, suggest what shautibbe in order to improve PELIS
so that it can accrue more benefits to the fordisicent communities.

No | Type of challenge Suggested solution

1

2

3

THANK YOU VERY MUCH FOR YOUR TIME AND CONTIBUTION!! !
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