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ABSTRACT

Human society depends on healthy ecosystem far geids and services. However, the lack of
market values for these ecosystem services (ES)elsaied into continued degradation through
human activities in pursuit of economic developm&ayment for ecosystem service (PES) has
emerged as a market based approach that trangdatesnal, non-market values of the
environment into incentives to encourage continpiexvision of these ES. Through PES, users
of ecosystem services pay landowners who supplsetiservices through land use activities.
However, there are limited empirical studies eviahgathe impact of PES.

Kasigau Corridor REDD project is one of the PESquts being implemented to address both
environmental conservation and contribute to aftevpoverty hence improving the livelihoods.
However, there are no empirical data to supporatigement that a PES project can achieve
these two objectives in Kenya. The purpose of thdyswas to evaluate the impact of PES on
household wealth of those participating as wefiras out how its implementation relates to land

tenure systemsthat is, communal and private |amarée

To study applied the propensity score matching (P88&ihg the ‘with and without’ approach.
This was done through the identification of a coh&ind treated groups under similar conditions
and comparing the difference between the two grdups a total sample of 250 households.
Using the logistic regression analyses, the finsisgowed that the PES project recorded an
increase of 11.1 per cent on the household wealthtlhat community land tenure was more
favourable to PES implementation compared to peivanhd tenure. In addition, the total land
and education level of the participants were fotmalso significantly influence participation
and implementation of PES. In conclusion, the stody indeed showed that indeed PES can be
used to promote environmental conservation as welitribute to poverty alleviation. In
addition, households in community land are moreljiko participate in PES, therefore, security

of land tenure is key to successful implementatibthese program.
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CHAPTER ONE: INTRODUCTION
1.1 Background of the Study on PES
Natural resources provide a wide range of ecosygieaus and services from which human
beings benefit, and upon which all life dependsesEhecosystem services and goods includes
food, clean water flow, productive soil, climatguéation, aesthetic enjoyment, and many other
services essential to sustain life (UNEP, 20De Katoomba Grou®008). These benefits are
known as ecosystem services (ES). The linkage leetweture and the economy are often
described using the concept of ecosystem servicésedlow of value to human societies as a

result of the state and quantity of natural cagit&lEB, 2010).

There are four categories of ES that contributdidman well-being. These are provisioning
services (food, fresh water, plant-derived medicete), regulating services (e.g. climate
regulation through carbon storage, water cycliniggation of pollutants by the wetlands etc),

cultural services and supporting services (e.dg.feonation, photosynthesis and nutrient cycling
etc (MEA, 2005; UNEP, 2005). To support their lilelods and engage in development
activities, humans engage in exploitation of thesgstems in the quest for ES. Over a period of
time, human activities on these ecosystems hawxtaff the equilibrium needed to ensure

sustainable development to an extent that the hwmiavival is in danger (MEA, 2005).

The benefits from ES are often public in naturestthe cost of ensuring their provision often is
incurred by the landowners or land users henceirgguexternalities. Given that land is often
used for private benefits, landowners aim to convleeir land to alternative uses such as
agriculture rather than maintain it in its natusthte. Whereas not all form of conversion of
natural ecosystem is undesirable, the existencenarket failure means that natural capital

depletion is often much greater than would be $igasptimal (TEEB, 2010).

Approximately 60% of the ES are being degraded eand used unsustainably (MEA, 2005).
Human activities have changed the ecosystems raprdly and extensively to meet the rapidly
growing demand for the same (UNEP, 2005). The toamsation of these ecosystems has led to
economic development and substantial net gainsimmaim well-being. However, globally not all

countries and groups of people have benefited thasnprocess, instead many have been harmed
-1-



(UNEP, 2005). One such impact is the accumulatidngeenhouse gases (GHGs) by
industrialized countries that has led to globalmiag resulting into climate change that has led
to serious impacts in developing countries. In,fdoe resource dependent local communities in
developing countries are vulnerable to the impattdimate change due to poverty which limits

their alternative options to adapt or mitigate (ME2R05).

Climate change is one of the most challenging emwrental problems facing mankind
nowadays given that it presents unique challengegdonomic development. It is the greatest
and widest-ranging market failure given that thendge caused by the GHG pollutants is an
externality in both space and time (Stetral, 2006; Tietenberg and Lewis, 2009). Spatiallg, th
largest emitters (industrialized countries) hawe gheatest capacity to reduce emission, but they
are not expected to experience as much damage ifrenfficient actions as the developing
countries. Temporally, the cost of controlling greeuse gases fall on current generations, while

the benefits from controlling GHGs occur well inkte future (Tietenberg& Lewis, 2009)

The fourth assessment report of the intergovernahgranel on climate change (IPCC) report
indicates that 20% of global greenhouse gas emmssiwe associated with deforestation and
forest degradation each year (IPCC, 2007b). Thimamly as a result of land use and land use
changes through human activities which continubegrofitable in developing countries given
the rising demand as a result of increasing pojmatccording to the Stern Review, reducing
deforestation is the “single largest opportunity fost-effective and immediate reductions of

carbon emissions” (Steet al., 2006).

Just as deforestation and forest degradation tgasfisantly contributed to climate change,
sustainable forest management, prevention of deffien, and the re-growth of forests have a
significant potential to mitigate climate changeotigh carbon sequestration. This has resulted
into international attention on the use of foremtesystem to address issues of climate change
mitigation. It is believed that the maintenance egstoration of natural habitats are amongst the
cheapest, safest and easiest solutions at thesdisipothe effort to reduce GHGs emissions and

promote adaptation to unavoidable change (Tuehat, 2009).



The command-and-control management system of gooesy has not been totally successful in
promoting forest conservation. As a result, the afs@nancial incentives through the market-
based payment systems to halt deforestation aneqgbror undertake afforestation for carbon
sequestration has recently received consideratdatain and occupied the public dialogue. The
market-based system emerged as a response to diéngrconcern of market failure for

ecosystem service under the command and contrchgeament system (Vonagtaal, 2011).

Formal carbon markets now exists, these are, thalawry compliance and the voluntary

markets. The basic logic is that, those that pmwdosystem services by foregoing alternative
uses of the land should be compensated by the ibiamiefs of that service. However, PES are
not a universal panacea. A crucial issue is thegablvaational forest governance framework.

Under conditions of weak governance it is verydifft for payments for ecosystem services to
be effective (Bonekt al, 2009).

1.1.1 Evolution of REDDas a PES Mechanism under thdNFCCC

The international community, under the auspice oftédl Nations Framework Convention on
Climate Change (UNFCCC) has proposed a new finanmeghanism to reduce emissions from
deforestation and forest degradation (REDD) in tgiag countries. The mechanism is to help
internalize the carbon related ecosystem servio®aded by forests. The concept of REDD has
evolved under the UNFCCC over several years nowedine idea was introduced in 1997 within
the Kyoto Protocol (e.g. article 2, item 1 and cti3, item 2) but became formal at the
UNFCCC 13 Conference of Parties (COP 13) in Bali, Indone2@Q7 (Tropical Forest Group,
2011; Holloway andGiandomenico, 2009).

One of the unclear issues under Kyoto Protocol thahed part of the debate in COP 7, in
Marrakesh, along with other key debates was abloeitetxact role of Land Use, Land Use
Change and Forestry (LULUCF) in the global carbgele This led to a compromise of

allowing for REDD activities in Annex 1 countrieg be allowed to be used to meet targets.
However, they only allowed for afforestation andorestation to generate eligible credits for
trading under the Clean Development Mechanism (CODMdakages of carbon benefits, which is

increase in emissions outside the project boundarg result of the project interventions, was
-3-



one of the main reasons for not allowing REDD toegate carbon credits under CDM (Tropical

Forest Group, 2011; Holloway andGiandomenico, 2009)

In 2005, at the 11 COP meeting of the UNFCCC in Montreal, Papua Neavin€a, proposed
integrating a mechanism to reduce emissions froforelgtation (i.e. RED) within the post-2012
climate change regime. The proposal received wigespsupport and a formal process was
created to examine this further by the SubsidiasghBfor Scientific and Technological Advice
(SBSTA). As a result it was noted that there indead need to address reducing emissions from
deforestation in developing countries as part ofigaiion efforts to achieve the ultimate

objective of the Convention (Tropical Forest Gro2@11).

In 2007, UNFCCC adopted the Bali Action Plan (Dixis 2/CP.13) which mandated

negotiations of a post-2012 instrument to inclual@ong others things financial incentives for
forest-based climate change mitigation in develgmountries. The role of forest degradation in
carbon emission was also acknowledged and Plangibecl/CP.13, Paragraph 1b(iii) ) called
for, “Policy approaches and positive incentivesissues relating to reducing emissions from
deforestation and forest degradation in develomngntries; and the role of conservation,
sustainable management of forests and enhancenfieiorest carbon stocks in developing
countries”. It was also recognized that actiorstipport REDD ‘can promote co-benefits and
may contribute to achieving the aims and objectivesther relevant international conventions

and agreement’ (Decision 2/CP.13)

In 2008, during COP 14 in Poznan, it was highlightigat forest conservation, management and
enhancement were of high importance and the teri@REame into official use. As a result,
this enlarged the scope of forestry activitiesifmlusion since its conceptualization, and could
reward ‘enhanced positive changes’ through forestoration/rehabilitation (Tropical Forest
Group, 2011).

1.1.2 Safeguards for PES Implementation
The primary focus of the international PES undeDRESs on climate change mitigation. This is

consistent with the goal of UNFCCC which aims tdiage stabilization of GHGs in the
-4-



atmosphere at a level that would prevent dangematlsopogenic interference with the climate
system. This is expected to bring much more thah @mission reductions and contribute to
multiple benefits. In developing countries, the tjplé benefits are expected to include poverty
alleviation, indigenous rights, improved commuditgelihoods, technology transfer, sustainable
use of forest resources and biodiversity consemgiiurphy, 2011). To achieve this, the focus
on the international debates has shifted to inaatpopolicies and measures that address both

direct and indirect impacts of REDD on communia@sl ecosystems.

The Cancun Agreement reached in COP 16 of UNFCCEDikD calls on parties to promote,
support and reports on the implementation of ses@rial and environmental safeguards for
REDD (Angelsest al., 2012). Safeguards can be understood as poliaims measures that
aim to address both direct and indirect iotpaon communities and ecosystems, by
identifying, analyzing, and ultimately working toamage risks and opportunities (Murphy,
2011).

1.2 Statement of the Problem

Although ecosystem services are public goods, lysipal structure that provides them is often
either privately or communally owned. The lack adrikets for ecosystem services is a challenge
because most of the vulnerable segments of so@etyarily in developing countries are the
providers of these ecosystem services especialbonasequestration. This is because majority
of the population depend on the ecosystems sufidrests either directly or indirectly to support
their livelihoods (Wunder, 2005; Mildegt al, 2010). Therefore, without a mechanism that
ensures they are compensated for the provisioneoES, there is potential for over-exploitation
through conversion which might lead to degradatiobus threatening existence of mankind
(Kemke=t al, 2009). However, it is important to note that doenpensation for the provision of
ES must be more than the opportunity cost to tmel lasers of the alternative land uses
(Pagiolet al, 2005).

Payment for ecosystem services (PES) is a poli@riantion that provides incentives to land
owners/users for the provision of a variety of H8is approach is being fronted as having the

potential to meet two objectives; first, promot@servation by making it more attractive to land
-5-



users and owners to provide ES. Secondly, povdiyiation by providing additional and/or

alternative income sources to land users and owhenge in the process improving their
livelihoods. This is because in most developingntoes, there is a relationship between the
state of the environment and poverty level sincéigher percentage of the population’s
livelihoods are linked to natural resources. Thanefimproving the condition and management

of the ecosystem services is an essential compomeaducing poverty (Vonadaal, 2011).

Despite their being considerable interest globaltythe use of PES which is currently being
implemented in most developing countries by donerspirical research on PES and their
impact on poverty alleviation remains scarce in elgping countries. This is especially
important given that international PES like REDDitiatives mostly target developing countries
where the forest ecosystem support a large pegermhthe poor rural population. In most of
the studies on impact evaluation of PES, they ntla&ecase that it's an approach that can indeed
alleviate poverty as long as certain factors akertanto account. However, there is limited field
research and empirical data to support such codsihience a knowledge gap which this study
aims to contribute towards by looking at the impadPES on Household wealth and land tenure

systems in Kenya.

The Kasigau Corridor REDD project, which was adtuaihe first REDD project under the

voluntary carbon market globally provides a unigpgortunity to evaluate the impact of PES in
developing countries. This project is being implabed in one of the poorest region in Kenya
with majority of the population depending direatly land and natural resources to support their
livelihoods. In addition, the land tenure systendemwhich the PES is being implemented is
under the group ranches, that is, community lariee project provides a good opportunity to

undertake an empirical study to evaluate the Impa&ES on household wealth as well as the
influence of land tenure on the implementation &SPwhich would be useful to address the

knowledge gap.

1.3Purpose and objectives of study
The purpose of the study is to evaluate the impagayment for ecosystem services (REDD

project) on household wealth and determine if priypgghts impacts on PES implementation
-6-



I. To assess the impact of the PES on the househalithwWer participating households
ii. To assess the influence ofland tenure types oneimgnhtation of PES project in Kasigau

1.4Hypotheses
Household Wealth:

Payment for ecosystem services does not improvevéladth of participating households

Property Rights:
Land tenure system does not influence PES impleatientin Kenya.

1.5 Justification and significance of the study

The two main justifications for this study aresfirdespite the importance of ES in support of
human survival, these ecosystem services haveiateted very fast over time as highlighted by
the Millennium Ecosystem Assessment report of 2@&e of the ecosystems that has mostly
been affected and as a result contributed to clin@itange is the forest ecosystem which
provides a crucial ES of carbon sequestration. KWewemarkets do not exist to reveal the
economic values of these EShence they experienag&etnéailures (Kemkest al, 2009;
Wunder, 2005; Engadt al, 2008; Swallowet al, 2007;USAID 2007).

These ES are provided as a result of certain |laedagtivities carried out by the land owners
and/or users. However, given the public naturénesé services, the benefits from ES accrues to
both the land owners/users as well as others whootid®ear the cost of providing the service,
also known as positive spill-over or positive ertdities. With no incentives for the provision of
the ES through certain land use activities, thd lawners and/or users usually opt for alternative
land uses hence convert the forests land for atises (Pagiokt al, 2005; Wunder, 2005;
Milder et al, 2010; Farlet al, 2010).

With Kenya having lost almost its forest cover fra@ per cent to the current 1.7 percent in the
last 3 decades, the international focus of PESeapécially REDD+ provides an opportunity to
at least regain some of its lost forest cover (NSCR010). This opportunity can be extremely



beneficial to the local communities whose livelidsoare supported by the forests given that

their land use activities will be incentivized herare able to get additional alternative income.

Secondly, given that land is a critical asset fa tural poor, property rights over it and other
land based natural resource like forests play admental role in distribution of wealth and
poverty (Meinzen-Dicket al, 2007). Therefore, land and forest tenure ismtral issue for
future REDD+ policies at national level and as suledetermines whether the impact will be on
the local communities or not (Corbetaal, 2011; Corbera& Schroeder, 2010; Brusteal,
2011).

The world’s most carbon-rich and biodiverse forestsfound in regions with unclear and poorly
defined property rights. Based on this, the inteomal focus on REDD is bringing some focus
on land and forest tenure and governance issuesefiine, such PES programmes are able to
increase the security of the tenure system on ¢aatforest which influences the incentives to
provide the ES needed. In addition, such initiaiw@l have the potential to substantially benefit
the rural communities hence alleviate poverty (Kreixal, 2010; Lee andMahanty, 2009;
Wundeet al, 2008)

Kenya's forests cover is less than the internatieea standards of ten percent national forest
cover. Given that the government is committed tioieae at least achieve a ten percent forest
cover as stated in the national climate changeoresp strategy of 2010, Kenya'’s vision 2030
and article 69(b) of the Constitution. In the ligt other national priorities in Kenya, it will ho
be possible to achieve this target of ten per femst cover by using public land alone, but,
there will be need to use both private and commgdaitd as well. Therefore, PES through the
REDD initiative provides an opportunity to addrésgh the forest cover challenge, challenges
surrounding property rights and governance of kamdl forest, and as well as incentivize the land
owners to undertake certain land use activities fmoviding additional sources of income and

for the rural poor this might mean poverty alleiaat



CHAPTER TWO: LITERATURE REVIEW
2.1 Features and Importance of PES
Environmental economics literature offers an améyolicy tools for the management of ES
especially forest ecosystem services (Jatlkal, 2008). They include command-and-control
regulations, integrated conservation and developmegrams (ICDP), eco-labelling, and more
recently the PES approach (Engehl, 2008). The command-and-control regulations Heeen
commonly used by most states Kenya being one ahthe protect forest resources. This
approach has not been totally successful in progaustainable forest management given that
it's associated with poor governance and high eeiment costs (Enget al. 2008). In addition,
the regulatory restrictions on the use of forestgehincreased the burden on poor people who

depend on the forest for livelihoods thus its unpapty.

The ecosystem services which were previously pemvidor free by nature are becoming
increasingly threatened and scarce since decidmreonvert or alter natural habitat toward
market based activities fail to take into accotinet total costs of service loss (Sommereillal.,
2009). From an economic aspect, one of the majosesaof ecosystem service degradation is
market failure associated with the nature of thesgstem services being public goods in nature
thus generating externalities (TEEB, 2010; UNER)3)0 Consequently, the land users and/or
owners fail to receive any compensation for consgrthese ecosystem services thus do not
incorporate them into their decision making whiehds to socially sub-optimal land use change
decisions (Wertz-Kanounnikoff, S., 2006).

The emergence of PES approach is seen as an appghadcan better enhance provision of ES
since it compensates individuals or communitiesuftdlertaking certain land use activities. This
public policy approach acts a positive incentivgptomote the conservation and recuperation of
ecosystems, thus complementing and reinforcingiegisommand and control policies (Jaatk

al., 2008; Vonadet al, 2011). Wunder (2007) defines PES as a volurttarysaction involving

at least one buyer and one seller, in which a defiihed ecosystem service, or a land use that is
likely to secure the ecosystem service, is boughhd only if the provider ensures the secured
provision of the ecosystem services. Erggedil, (2008) and Sommervik al, 2009 argue that

the attractiveness of the PES model helps tranekggnal, non-market values of the ecosystem



services into real financial incentives for the ®@iem services providers to continue the

provision.

PES activities have at least four common featurééclw make them distinct from other
conservation approaches. These are conditionaditigitionality, leakages and permanence
(USAID, 2007; Cubbag# al, 2007; Capoor&Ambrosi, 2009). Conditionality ingd that the
economic rewards to ecosystem service providers aeditional on their continued
performance. This is to say that service provideesto receive their payments only when they
produce detectable changes both in quality andtgyari the service (USAID, 2007). Secondly,
additionality requires that the payment should leathe yield of ecosystem services that would
otherwise not have been realized without it. liad owner or user for instance was not planning

to cut down trees, it is inefficient to pay him/mat to cut the trees down (USAID, 2007).

Thirdly, leakage is when a land owner being paidtfe provision of an ecosystem service
causes the environmental problem in another piéd¢and that is not under PES contract. This
situation means that there is not any additionahitys it would be socially inefficient to make the
payments (USAID, 2007). Lastly, permanence referghe sustainability of environmental

services, that is, long term supply of the servitlesl). If the ecosystem service is discontinued,
not only will it be unavailable, but all historicigplies of the service become invalid. A good
example is when a tree is planted it sequestetsonarHowever, when it is cut it not only

disrupts the current carbon sequestration busitlte into an emission of all the carbon that the

tree ever sequestered between the time it wasgoldatthe time of cutting.

PES is emerging as an umbrella of approaches tooemvental management that uses financial
incentives or other forms of compensation to agtrasision of positive incentives to encourage
ecosystem conservation and restoration to produceraironmental service (Mildeet al,
2010). The incentives are meant to compensate thosgently providing an environmental
service or to incentivize those who would otherwisé provide the service (Sommervdteal.,
2009).

-10 -



2.2 Impact of implementation of PES

The proponents of PES argue that most of the aliécosystem services in developing countries
are generated on rural lands owned and managdakelyobr (Milderet al, 2010). Furthermore,
spatial analyses indicate that poor people inhabiy of the lands that generate key ecosystem
services in developing countries (Mildet al, 2010). Therefore, as markets and payment
schemes for ecosystem services are emerging, tbe (Jmw-income) land stewards stand to
benefit from the compensations, rewards or paynigets receive in exchange to the ecosystem

services these lands provide (Ibid).

PES schemes aim to provide a net gain for partitgothrough the positive incentives based on
opportunity costs incurred by stopping a behavinat is detrimental to service delivery, or for
taking actions to increase or maintain serviceveeji. Sommervillet al, (2009), Pagioket al
(2005) and Swallovet al., (2007) are among those who are optimistic abimipotential of PES
to contribute to ecosystem management but feeltbigfunction can be undermined if the same

market based mechanism is used to also contribygewverty reduction.

One of the major concerns of PES is its impact lsm poor. The effectiveness of the PES
programs in poverty alleviation depends on thretofa: (1) the amount of cash payments; (2)
poor peoples’ ability to participate in the PES greoms; and (3) the extent of poverty in the
project area (Pagiat al, 2005).However, PES approach was conceptualigeal rmechanism
aimed at improving the efficiency of natural resmumanagement and not for poverty reduction
(Pagiolat al, 2005).

Milder et al (2010) indicates that several studies have eteduthe degree to which the poor
(sellers of ecosystem service) have benefited aldcbenefit from PES. The findings indicate
that PES has the potential to provide importanelinood benefits to the poor people at
household or community level in the following fornesish payments, enabling the transition to
more profitable and resilient land-use systemsabdishing secure land and forest tenure or
strengthening social capital and supportive instis (Milderet al.,2010). The overall size and

effect of pro-poor PES are yet to be quantifieckréfore, the potential for PES to alleviate
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poverty at a global level scale is largely unknogure to limited empirical studies aimed at

evaluating the impact of PES on household wealiharme (Milderet al, 2010).

2.3 Constraints to implementation of PES

The effectiveness of a PES program to address poielargely dependent on the participation
rate of households. Certain factors commonly infee participation in PES-programs, key
among them are opportunity costs of land, socigresoc factors (farm size, land title,
education of the decision makers in the family, ilprfabour and off-farm income), time (the
start of PES projects which are mostly top-dowmigsally low, but would increase over time
once the project proves its efficient and effegtiamnd transaction costs (Wunder, 2007; Zbinden
and Lee, 2005; Kosey al, 2008; Pagiolet al.,2008).

In their study of six carbon and two watershed gxty in Latin AmericaGrieg-Graet al (2005)
found out that some PES access rules discriminag@ihst small landholders, such as formal
tenure requirements in the form of a legal land,t&and minimum area necessary for enrollment
of such initiatives. To date, smallholders havgdty been excluded from the regulatory carbon
market because of limitations and complex ruleateel to land use based projects under the
Kyoto Protocol’s (Milderet al.,2010).

The underlying structural constraints to PES idettiby Wunder (2005) are mainly two. First,
most of the poor often do not own or control amydlathus ruling them out as ecosystem service
providers as long as the PES scheme is ‘area-baskdt of the poor who control land use
activities and provide ecosystem services oftematohave formalized or fully secure tenure.
Therefore, PES by its nature is more relevant topmor small landholders who as Mildatral.
(2010) puts it, offer some competitiveness in thevgion of the ecosystem services, most often

carbon sequestration.

Secondly, there are high transaction costs of dgalith many smallholders compared to only a
few big landowners. This is even made worse by etoes of scale in service provision, for
example, the process of Kyoto certification reqdifer carbon sequestration with elevated fixed
costs (Wunder, 2005). The fact that the poor oftentrol small tracts of land, they are
disadvantaged since they have higher per-unit é&dms cost compared to large landowners,

who can sell a greater volume of ecosystem seryeesransaction (Wunder, 2005). A study of
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carbon payments in Indonesia found out that paysifentsmallholders were feasible for farmers
managing plots of 1.6 ha or larger, but infeasibde smaller farmers because of the

proportionally higher transaction costs (Milaral, 2010).

Further limitation into the access to PES patrtitgrafor the poor communities who provide the
ecosystem service is,the level of payment thaesetieceive depends partially on their ability to
negotiate a fair price. This underscores the needidcess market information and have
supportive local institutions in order to improve tbargaining position of rural poor landowners
and communities (Mildeet al, 2010). In addition, if the poor communities @m®viding an
ecosystem service that is unique such as endemdiversity, their bargaining power will be
significant. However, for ecosystem services that more fungible and can be provided by
many players (not unique to a limited number ofvieer providers), especially carbon
sequestration, prices are dictated by larger maftietes, and poor people may find little
flexibility in the price offered, in some instancksnay lead to a situation where the payments
are less than the landowners opportunity costsd@ét al, 2010; Wunder, 2005).

The impact of PES also depends on which scale gahamism is operating. The demand side of
ecosystem service has different buyers who maysehtm operate at different scales (Miléer
al.,, 2010). If payments are made at a regional ortraemgovernment, rather than at the
community level, that is, individuals providing tlezosystem services, then attributing the
positive incentive as the driving force for the yision of ecosystem service is not easy,
although they drive the decision of the governntergarticipate (Sommervileg al, 2009). Such
PES interventions at the national level, may fdie® government to use a variety of negative
incentives to ensure the local ecosystem servioeigers comply. The issues of the scale and
PES approach are particularly relevant to REDDhigecture/design under the UNFCCC as

emissions credit are likely to accrue at the natidevel (Sommervillet al,, 2009).

PES mechanism may be used as a program to inflitinele towards a regulation or a change
in legal enforcement. Pagiola’s (2008) analysithefCosta Rica environmental service program
(the PSA orPagosporServiciosAmbienta)eghich is the most advanced PES initiative of its
kind within a developing country established to mak legislative ban on deforestation on

private lands more palatable to landowners and esyade them to cooperate. Under this
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situation, PES is not being used to drive the chandehaviours, nevertheless, it is vital for the
achievement of social support that may ultimatdiserggthen compliance within the anti-

clearance law (Sommerviééal, 2009).

Property rights shape how people use natural ressuthey define the incentives people face in
undertaking sustainable and productive managenhgingeret al, 2004). In addition, property
rights of land affect the level and distribution ménefits from natural resources thus it affects
people livelihoods. Secure tenure rights providg &ssets for poverty reduction, allowing the
poor to use it to invest in the land or using itcadlateral for credit (Ibid). Therefore, land
owners do not enjoy total freedom over the useanfl Ibecause subjects and entities other than
the land owner may have use rights over forestsh @s rights of access, management or
harvest. Thus, identifying “the land owner” onlyigepart of the story of who has the power to
affect the carbon stock in a forest (Costenbad@®9® Studies have highlighted how insecure
land tenure can undermine the success of PES sshasiparticipation in these programs often
requires evidence of formal land title (Barbier&Teas, 2011). However, tenure security does

not necessarily require the possession of statlaoiytitles

2.4Forest Carbon Markets

There is a growing market for ecosystem servicesnlgnacovering carbon sequestration,
watershed protection, biodiversity benefits anddtaape beauty (Grieg-Grat al 2005). The
carbon markets can be broadly classified as Kyotaptiant and voluntary markets (Jindsl
al., 2008). The Kyoto compliant markets are thoseugetinder the mechanisms of the Kyoto
Protocol while the voluntary market is one wheréividuals and companies firms buy carbon

credits for purposes other than meeting regulaemgets (Maness, 2009).

There are challenges in creating a market for lasetbased carbon credits accessible to the rural
poor communities (Mildeet al., 2010; Wunder, 2005). Despite the carbon markeisgbine
most advanced market for ecosystem services, ordgnall fraction of this volume is from
LULUCEF offsets, potentially affecting rural lancestards (Milderet al.,2010). From the Kyoto
protocol’s Clean Development Mechanism (CDM), oafforestation and reforestation as the
only allowable source of land use based carbonitsredlo date, only 0.77 per cent of the

projects focuses on afforestation and reforestadimh out of 3542 project under CDM, Africa
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only boast of 72, which is only 2.03 per cent yetas the potential for more project related to
LULUCF. Under the CDM facility, Kenya so far haslpiive (5) CDM projects out of which
only one focuses on afforestation and reforestawunch falls under the LULUCF (CDM,
2011).

With the Kyoto Protocol coming to an end in 201# future of regulated carbon markets is
under negotiations and parties to UNFCCC seem ve hgreed on the need to allow LULUCF
projects, principally by reducing emissions fronfalestation and forest degradation (REDD)
(Westholnet al, 2011). This has the potential to provide oppaties to increase the
participation of low-income communities in theserkeds given that it is land use based which
supports the livelihoods of rural poor communit{€arley et al, 2010). In 2010, the United
Nations Framework Convention on Climate Change (ORE) negotiations in Cancun Mexico
came up with a framework for payments for REDD ameénds to have it included in future
frameworks (Westholet al, 2011). This means that REDD will be central tatufe

international efforts to combat climate change.

Kenya was the first country globally to win a valitbn for REDD credits under Voluntary

Carbon Standard and finally the country is now oh¢he REDD countries under the Forest
Carbon Partnership Facility (FCPF) set up by Wd@&hk in 2009. The FCPF assists tropical
and subtropical forest countries develop the systand policies for REDD and provides them
with performance-based payments for emission reshsetKenya has already undertaken some
of the preliminary steps in effort to benefit frahe funds that will be given to member countries
to implement REDD by developing the Readiness Rilea Note (R-PIN) and the REDD

Readiness Preparation Proposal (R-PP).
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CHAPTER THREE: METHODOLOGY

3.1Analytical Framework

Effective development policymaking creates the némdreliable methods of evaluating or
assessing whether an intervention had (or is havimgintended effect. Given that every policy
intervention is always intended to have a certdiiecg choosing an effective method of
evaluation produces reliable information on whatkscand why. As a result, such information
may be used to either modify or cancel ineffecfivegrams, thus making the most of limited
resources. In evaluating the impact of any poliggiivention, it is important to note that it is the
goal of an intervention that defines the metrioAdych to assess its effectiveness or whether it is
having the intended effect (Essama-Nssah, 2006).

Payment for ecosystem services (PES) is one okthpproaches seeking to support positive
environmental externalities through the transferfinhncial resources from beneficiaries of
certain environmental services to those who protitse services (Mayrand&Paquin, 2004).
PES can therefore be defined as the transfer ofiress between social actors, which aims to
create incentives to align individual and/or cdilee land use decisions with the social interests
in natural resource management (Muradtaad, 2010).

It is being argued that PES offers major potentalaise funds for environmental conservation;
target existing funds more effectively and in aidif secure environmental benefits that
underpin business profitability, development irtitias and community livelihoods (Brirdt al,
2011). However, it still remains unclear to whattest the objectives of environmental
conservation, development and improved communisilihoods can be achieved simultaneously

through market-based mechanisms.
3.1.1 Theoretical Framework

The theoretical foundations of PES lie in the pphe of mutually beneficial bargain stated by
economist Ronald Coase. PES attempt to put intctipeathe Coase theorem, which states that if
the private property rights are clearly definedemjorceable contracts, then the providers of the
ecosystem service and the beneficiaries of anmeadigr can, through negotiations or bargaining,
potentially reach an agreement that maximizes so@#are or is socially efficient in terms of
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adequate allocation of environmental resourcess Tiki possible regardless of the initial
allocation of property rights over assets. (Fadegl, 2010; Muradiaet al, 2010; Jindal &Kerr,
2007).

The theorem proposes that in the case of envirotahproblems, as long as transaction costs are
low enough and property rights clearly defined,nthedividuals, communities and national
entities would trade their rights away until a Rarefficient provision of environmental goods
and services has been achieved (Muraatiah, 2010). However, Coase theorem has limitations
since environmental problems are usually associatdfdenormous transaction costs especially
given the existence of multiple partied affectedalbyenvironmental service (Farleyal, 2010;
Jindal & Kerr, 2007).

Transaction costs refer to the cost of negotiatingpntract, implementing a payment scheme,
and monitoring and measuring changes in the lelvtieenvironmental service (Jindal &Kerr,
2007). As a result of the high transaction costengits to address the externality and non-
excludability in environmental services has beewrhallenge and therefore very few PES
schemes achieve all the five standards proposéfunder (Farleyet al, 2010; Swallowet al,
2007).

The Coasean approach emphasizes on the reductibe tfansaction costs, allocating property
rights and establishing bargaining process betweermproviders of environmental services and
those willing to pay in order to enhance the priovisof such services. In addition, property
rights in the PES context is not limited to landn@nship but also land use rights and rights to
commercialize environmental services (Muraeiaal.,, 2010). Therefore, PES reflects a de facto
definition of property rights in as far as servipeoviders acquire contract obligations to
undertake or maintain certain land use activitied B some cases buyers also get the right to
trade in the services (Muradiral, 2010).

The overarching principle of PES is ensuring thase who benefit from a particular ecosystem
service compensate those who provide it, thus gitiiem an incentive to continue doing so. It
assumes that the direct beneficiaries or usercadystem services are often willing to pay to
secure the services that underpin their businegs centinued emission of GHGs through

industrialization and forest function to absorb tjases. Therefore, the private beneficiaries who
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make voluntary PES contracts with service providerernalize (some) environmental
externalities without investing in more expensieenediation in return for adopting land use

practices that secure ecosystem conservation atatagon (Wunder, 2005; Brindt al, 2011).

By giving incentives to those providing the ecosystservices, PES aims to improve the
incentives for land use and management practicsstipply such services. However, it differs
fundamentally from other conservation approachesrgthat instead of presupposing a win-win
solution, it explicitly recognizes hard trade-offg¢h mounting land-user pressures, and seeks to
reconcile conflicting interests through compensatiom other words, in situations where trade-
offs exists between private and societal benefamfdifference land use, it is argued that PES
can tip the balance and make conservation-focuaed Use more profitable for the private
owner/users with additional benefits for societyrrdugh such bargaining, two parties may
arrive at an adequate allocation of an environmeetource that is socially efficient. On the
contrary, without such opportunities presented EpPchances are that the owner/user would
probably not choose the social optimum (Wunder52@dink et al, 2011).

3.1.2 Conceptual framework

Several factors influence the outcome of a PESeim¢ of the impact it may have where
implemented. This study focused on the followingtdas and how they influence participation
in the PES and that can be measured to determenéetiel of impact of the scheme. These
research studied the influence of the followingtdag on PES, these are, property rights,
demographic and socio-economic status of the haldehwhich is illustrated with the

conceptual framework shown below
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Figure 3.1: A conceptual framework of the PES progamme, its impacts and variables for the

Research

3.2 Methodsand Study Design

3.2.1 Study Area

The Kasigau Corridor REDD Project is located in theldast part of Kenya, approximately 150
kms North-West off Mombasa a city, in the Marungib$ocation, Voi Division, TaitaTaveta
District, Coast Province, Kenya. The project anedudes the land that falls between Tsavo East
National Park and Tsavo West National Parks sontheast of Voi town, and includes over a
dozen communities including Maungu, ltinyi, BuguMarungu, Kale, Mwakasinyi, Sasenyi,
Kilibasi, Mackinnon Road, Sagalla, Mwatate, Rukgndara, Bungule and the privately held
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group ranches of Kasigau, Taita, Amaka, Maungu, Mge&kambanga, Wangala, Buchuma,
Washumbu, Dawida, Sagalla and Wananchi which areedwby various local community
members, in some cases with 50 shareholders, arotith as many as 2500 (PDD, 2011).
There are estimated to be approximately 100,00@lpesithin 5 km of the project boundaries
(PDD, 2011). Currently, the project is within Tditeveta County which according to the KIHBS
of 2009, has a total population of 284, 657. Thentp covers an area of 17,084 Kmvhich
translates into a population density of 17 peogleKnt. The poverty rate of the county is 54.8
per cent with 72.4 per cent of the population lagun rural areas.

Climate

The climate in this region of Kenya is semi-aridthvaverage annual rainfall in the 300-450mm
range. Historically rains occurred seasonally tvaggear, in December and April, known as the
grass rains and the long rains respectively. Howewvihe past ten years local climatic
conditions appear much more irregular and there lhaen two periods of extended drought in
the last ten years (PDD, 2011;PDD, 2012).

Geology

This area is dominated geologically by the remnahtee Eastern Arc Mountains, which
include the Taita Hills, Mt. Kasigau, and lessdistsuch as Sagalla, and the Marungu Range
that runs North-South down the Western boundath®Project Area. These hills are home to
remnant patches of montane or cloud forest, arsgéveral endemic species of bird and flora
(PDD, 2011:PDD, 2012).

Types and Condition of Vegetation at the Project Aea
The vegetation in the Project Area has been Béainto four strata roughly corresponding to

different elevations that range within the Projcta from 1500-3500 feet above sea level.

Montane Forest

On the slopes of the Marungu Range fromOZBROO ft elevation, that forms the western
boundary of the Project Area, there are still fragts of montane forest (1%), similar in
composition to forest fragments of the Taita Hilat are located 50kms NW of the Project
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Area. The Taita Hills forest fragments in 8mast Kenya currently cover an area of
only 3Kn?. This reflects a 98% reduction in indigenous $over over the last 200 years,
mainly due to clearance for agriculture (PDD, 20RDD, 2012).

Despite the small size of the twelve remarforest fragments (range 1-179 ha, 9 fragments
< 10 ha) these remnants are of global conservatigportance because of their long list of
rare and endemic species, both flora and aadme fragmentation of this strata occurred
prior to the REDD project as a result of illepafvest for building poles and fuelwood by
members of the communities adjacent to the Prdjeza in the years of early population
colonization of the community lands located thétBID, 2011). There are still some patches of

primary forest in this area.

Dryland Forest
The majority of the Project Area (86%) ismprised of Acacia-Commiphoradryland
Forest, where the dominant species are dtosghcialists (PDD, 2011:PDD, 2012).

Savannah Grassland

At the lowest elevations of the Project Arg®b) and in a band that runs irregularly
through the Project Area the thick Acacia-@uphora Forest thins and eventually
transitions to patches of grassland. The Gradsstratais comprised of indigenous

savannah grasses and shrubs, with the occasiomaAa@wibarica (PDD, 2011).

Historical background

There are essentially two communities living in fneject area (TaitaTaveta County), these are,
the Taita and Duruma communities, with the Taitletbeing the vast majority. The Taita are
subsistence agriculturalists, so they cleared tiytarnd forest and planted maize, with little
success. Before Wildlife works came into the atka,only formal employer in the project area
was Taveta Sisal estate. Other economic activitiéise project areas are service business, small
shops, bars etc (PDD, 2011; PDD 2012).

Legal title to most land in Kenya was originallyidhéy the “Crown” during the colonial period,
and then reverted to the Government of Kenya pu#pendence (1963). Over the years the
Government has issued leasehold title deeds toitatige project area, but only for large blocks

of land known as Group Ranches, which applies ltohal ranches in the project area, that is,
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Kasigau Corridor in TaitaTaveta County (PDD, 2011[P2012). For a long time, the villages
and communities maintained a traditional commutritgt land system in the land areas outside
of the Group Ranches, where the Chief (which ishilgbest appointed administrative officer at
the Location level) can allocate land to a famdy farming, but the family has no formal legal
rights on the land. However, this was not succésafl some of the indigenous local
communities (immigrant Duruma) cleared the vegetatior human settlement and to get
agricultural land within the community land zon®(®, 2011)

The process of land adjudication and subdivisionrioal land schemes by the government
commenced in the community trust lands with the afrgiving families individual titles to land.
The process of allocation of individual title tadésted land has not been successfully completed.
For the time being the majority of the land in fireject area is part of legally allocated group
ranches in which Public companies owned by locarediolders. Given that the area is within
the ASALs zone, most of the attempt to engage incalure has not been successful. In
addition, given that most of the local communitiegsnot practice large scale cattle ranching, the
ranches have in the past few years experienceghlligharcoal trade. The balance of the land in
the project area is still community trust land ailtgh much of it is in the process of being
subdivided for farming plots (PDD, 2011).

3.2.2 Benefit Sharing Arrangement for the Kasigau Grridor REDD+ project

The KasigauREDD+ project is involved in the salehaf sequestered carbon from avoided
deforestation and forest degradationto the existargon markets market. Given that the
ecosystem service of carbon sequestration is @sudt of land use changes by the local
communities and land owners in Rukinga Ranch, teegive financial incentives as
compensation. From the sale of the carbon whicloie every quarter by Wildlife Works, the
revenue received is split evenly, with one thirdheff funds devoted to project administration,
another third devolved to the ranch owners (owoétke land) and a final third shared with
local communities living within the ranches via thédlife Works Carbon Trust.

The Wildlife Works Carbon Trust is an institutioreated with the aim of ensuring the money set
aside to directly benefit the community is usedsgarently and for the right purpose. Members
of the communities within the project zone accessmoney either by writing proposals for

community-based development to be funded by Wédliforks Carbon Trust. The Project
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proposals are submitted by an association whiatgbriogether several community based
organizations (CBOs) within each ranch and are am®g of ocals within the project area. The
proposals are then submitted to a Locational Ca@@mmmittee (LCC) of which there is one in
each ranch and they mainly act as a liaison betweearbon Trust and local communities

within each ranch.

The LCC’s are composed of seven community membetis both genders and youth
represented and drawn from the local CBOs. Theoyeprproposals receives the financial
incentives from the sale of carbon and in consolawith other community members in each
ranch agree on how to best to utilize the res@ubesed on the intended purpose. Most of the
proposal focus on the immediate needs of the cortrasiywhich are, access to water, bursaries,
building and repair of classrooms in schools, retattrification, and supporting the payment of

some teachers in public schools among others.

Note: The communities who benefit from the sale of caro not receive money directly, but
through community institutions set up to ensure tha revenue from the sale of carbon has an

impact to the community.

Roles of various institutions within the benefit slaring arrangement
Wildlife works carbon company: They are the once who once the verification ofcéudon

is done are involved in the sale of carbon in tlaeket place and receive the funds.

Landowners or Ranch Owners:These are the shareholders within the Ranch, thoug

Wildlife Works Carbon is the majority shareholder

Wildlife Works Carbon Trust : This is a trust that only holds the money for tbenmunity
for disbursement. They have no influence in thasi@es made by the communities apart from
ensuring transparency and accountability in thiezation of the carbon funds. However, it

does not have a representative from the communittyeoland owners.

Locational Carbon Committees (LCC) — Also referredto as Local Development
Committee: These are elected community members who link dinencunity with the wildlife
works carbon trust by playing an advisory roleamts of how the carbon funds are to be

utilized through identified community projects.
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Community Institutions (CBOs): These are community institutions bringing together
community members e.g. women groups, youth grolipsy act as a link between the Trust and
the community where the identified projects arelengented They are mainly involved in
receiving of proposals from the community membeaig submitting them to the LCCs directly
of through an association that brings togetherrs¢¥@BOs for considerations.. Each of the

association and CBOs are governed by a Constitution
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Figure 3.2 Flowchart showing Benefit Sharing/lodel for the Kasigau Corridor REDD+ Project

Table 3.1: List of all the 14 blocks under the Kagjau Corridor REDD project with the land

ownership
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n

RANCH AREA D OWNERSHIP

1. Taita Ranch 35,612 ha Taita Ranching Company &tdcollection of
indigenous local shareholders

2. Mgeno Ranch 21,232 ha Mgeno Ranching (DA) Compdd., a collection
of indigenous local shareholders

3. Maungu Ranch 21,619 ha Maungu Ranching (DA) Gomptd. a collectior
of indigenous local shareholders

4. Kasigau Ranch 21,186 ha Kasigau Ranching (DAZGamy Ltd., a collection
of indigenous local shareholders

5. Wangala Ranch 2,023.5 ha Livingstone and Alpatkange, local indigenou
shareholders

6. Kambanga Ranch 12,948 ha Kasigau Ranching (mmpany Ltd., a collection
of indigenous local shareholders

7. Dawida Ranch 4,046.86 ha Dawida Ranching Groupmgany Ltd., 4
collection of indigenous local shareholders

8. Washumbu Ranch 14,501 ha Washumbu (DA) Ranch@ampany Ltd., §
collection of indigenous local shareholders

9. Amaka Ranch 5,998 ha Amaka Development Limitedl.,collection of
indigenous local shareholders

10. | Sagalla Ranch 17,402 ha Sagalla Ranchers
Limited, a collection of indigenous loca
shareholders

11. | Ndara Ranch 1834.77 ha Eliud Timothy Mwamunga,local indigenous
stakeholder

12. | Choke Ranch 5,076 ha Raymond Joel Mwangola @al landigenous
shareholder

13. Kutima Ranch 5,076 ha Kutima Investments Lidhitea collection of

indigenous local shareholders
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Figure 3.3: Map of TaitaTaveta where the Kasigau Caidor REDD project is being implemented

3.2.3Empirical Framework

The evaluation of the impact of the Kasigau

REDDjgut will require a model of causal

inference, that is, show a cause-and-effect relaligp between the program or intervention and

the outcome on the intended target group. This pefects just like most others is designed to

at least meet two primary objectives, that is,

prtemenvironmental conservation as well as

improve the livelihoods of the participating comntigs. Therefore, of fundamental interest in
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evaluating the impact of the project is whether theerventions (REDD), as designed, is

effective in accomplishing these two objectives.

Based on this background, the study has appliedtwdamental concepts in evaluating the
impact of the REDD project on the household weéltieant to measure the impact of PES on
rural livelihoods). These are, first is the coufgtetual outcome, that is, an estimate of what
outcome (Y) would have been for a participant ie gnogram (P) in its absence and secondly,

determining the causal effect of the program (@estlal.,2011).

Since the counterfactual outcome is never obseritedas to be estimated using statistical
methods. This PES projects just like most otherslasigned to at least meet two primary
objectives, that is, promote environmental condemaas well as improve the livelihoods of the
participants. Therefore, of fundamental interestvaluating the impact of the project is whether

the interventions (REDD), as designed, is effedtivaccomplishing these two objectives.

A credible impact evaluation is based on at ldasi fundamental concepts, first is the
counterfactual outcome, that is, an estimate oftwhtcome (Y ) would have been for a program
(REDD Project) participant in the absence of thegpam (P ) and secondly, determining the
causal effect of the program(Gerderal., 2011).Since the counterfactual outcome is never
observed, it has to be estimated using statistiethods. Therefore, random assignment is used
to assure that participation in the interventiorthis only differentiating factor between treated
and the control groups, so that the control groap be used to assess what would have
happened to participants in the absence of theven&on.

However, one of the main challenges of impact eat#dun is to determine what would have
happened to the beneficiaries if the project, moygor intervention, in this case, if the REDD
project had not existed. A beneficiary’s outcoméhmabsence of the intervention would be its
counterfactual. Although one can observe and medke outcome (Y) for program participants
(Y17 = 1), there are no data to establish what their outcamoesd have been in the absence of
the program{¥1¥ = 0}{Note — in basic impact evaluation formu{&)# = 0}represents the
counterfactual} (Gertlest al, 2011).
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Finding an appropriate counterfactual constitutes main challenge of an impact evaluation.
With no information on the counterfactual, the madtgive is to compare outcomes of treated
households with those of a comparison group of élooisls very similar to the treated group or
households, such that those who received treatmeuitd have had outcomes similar to those in
the comparison group in absence of treatment.Clarafidlom selection of the control group (or

the counterfactual) is critical in ensuring coméiey, elimination of selection bias and being

able to calculate the treatment effect (of diffeenn outcomes) between two groups. This
means that there is need to ensure randomizatiochwdould be conducted purely randomly

where treated and control groups have the samecegpeutcome in absence of the program
(Khandkeet al, 2010).

The difference in outcome between the treated hedcontrol group is as a result of various
factors and/or programme, but impact evaluatiop$&d overcome the challenge of establishing
causality empirically. This is done by establishtogvhat extent a particular programme, in this
case the REDD project contributed to the changautcome. To establish causality between a
program (REDD Project) and an outcome, we use impeaaluation methods to rule out the

possibility that any factors other than the progfimterest explain the observed impact.

The causal effect of the program (REDD ProjeBtpn the outcomé’, is given by the basic

impact evaluation formula:

X=(YIP=1) = (VTP =0) oo 3.1

This formula shows that the causal impag} ¢f a program (P) on an outcome (Y) is the
difference between the outcome (Y) with the prog(another words, when P = 1) and the same
outcome (Y) without the program (that is, when B)=That is, if P denotes the REDD project
and Y denotes household wealth, then the causahdmpf the REDD projectaj is the
difference between a household wealth (Y ) aftetigpating in the REDD project (in other
words, when P = 1) and the same household incofmg gt the same point in time if the
household had not participated in the program (imelowords, when P = 0) (Gertégral,

2011).Therefore, random assignment is used to eskat participation in the intervention is the
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only differentiating factor between treated and ¢batrol groups, so that the control group can

be used to assess what would have happened toipants in the absence of the intervention.

The difference in outcome between the treated hedcontrol group is as a result of various
factors and/or programme, but impact evaluatiop$&d overcome the challenge of establishing
causality by empirically. This is done by estabhghto what extent a particular programme, in
this case the REDD project contributed to the cbangutcome. To establish causality between
a program (REDD Project) and an outcome, we usadingvaluation methods to rule out the

possibility that any factors other than the progdimterest explain the observed impact.

3.2.4Methods of Counterfactual Estimates

These two methods for estimating the counterfacpalied in this research are, (a) before-and-
after or pre-post comparison that compares theoowgs of an intervention in the treated group
prior to and subsequent to the introduction of freject/program; and (b) with-without
comparison between those participating and thos@anticipating, that is, treated and a control
or comparison group. The research applies withyaitllout comparison in evaluating the
impact of project on household wealth for thosdipigating.

To evaluate the impact of the project on houseln@dlth between the treated and the control,
that is, those participating and non-participaritee research applies the with-and-without
method. Therefore, the group that is taken asragbshould have similar characteristics to the
treated group such that one can say that if it wetdor the project intervention (in this case the
REDD project) then the treated group would end eipdplike the control group.

3.2.5Data needs, types and sources:

The data needs for the study were both primaryssmudndary data under categories of socio-
economic, farm level and institutionalfactors. émnis of the data types, the studyrelied on both
guantitative and qualitative. Under quantitatives study used both nominal and ratio data types
from the primary data gathered. In terms of thesesito be used, for quantitative data types, the
study used questionnaires while for qualitativeerviews, focused group discussions and

desktop review of documents was used.
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3.2.6 Sampling procedure and data collection:

The research applied a multi-stage sampling metfbd included, purposive samplingwhere
the ranches in TaitaTavetacounty were indentifiectsithere already exists a PES project being
implemented in 13 ranches. The next stage involeechndom identification of one ranch
(Maungu) that would be used as the treated rarmi the 13 ranches. Within the identified
ranches which were acting as the treated groupanagomly identified three (3) villages out of 5
villages within Maungu ranch. The sampling of treuseholds which were interviewed within

the treated group were randomly selected usingleinapdom sampling.

On the other hand, the sampling procedure for iflestion of a control group was random
given that the 13 ranches where the PES projedteisg implemented in TaitaTaveta are
boarded by other ranches. The control group wadoraity selected from the ranches that
neighbours the project area and that had similaradteristics to the identified treated group.
The sampling of the villages and households withacontrol group was done in a similar way
as in the treated group, that is, randomly idesditihree (3) villages as well as the households to
be interviewed. However, to ensure that there wasost an equal proportion of gender

interviewed, stratified random sampling was appééethe household level.

The project area has an estimated population of0880people, that is, within the 13 ranches
where the PES project is being implemented. Thal &gtimated population within the project
area and in adjacent ranches is 450,000 peoplen Fne 2009 household census survey, it
indicates that the average household size in Tauet® is four (4), therefore, the total average
household from a population of 450,000 is approxatyal 12,500 households.

To determine the sample size for the householdsjsed the Cochran method with a confidence
level of 95%.

Z’pq
el

”U =

From this method, the result was a sample size8df Bhich was to be distributed equally
between the control and the treated group. Howele to limited financial resources, we could

only sample 250 households which was divided egumdtween the control and treated group.
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The questionnaires used for data collection wededpto distinguish between those used in the
control and treated groups. Data collection wasedeith the assistance of experienced research

assistants from the area.

3.2.7 Data analysis

The primary data collected after interviewing theuseholds in both the treated and control
groups were entered into both an excel sheet arf®@S3iogramme. This was followed by
cleaning up the data for any errors that may haeumed during the data entry stage. After
cleaning the data, they were coded within bothetkeel spreadsheets and the SPSS programmes
to make it easy for running certain analysis. Toe@irmg was for both quantitative and qualitative

data that was collected.

After the coding, descriptive analysis from thenpary data was done using both the excel
spreadsheets and SPSS programmes. This was maighnerate graphs, pie-charts, tables as
well as undertake t-test analysis to help in deiteing the statistical significance of the mean
differences between the two groups, that is, tokatel control groups. For ease of analysis, data
analysis were organized around three (3) Sub-thethese being; a) demographic —age, sex,
marital status, level of education, household ske;socio-economic status which includes
average monthly household income, distance to inefé&ilities (schools, health facilities and
shopping centre), distribution of the income lewaisongst various economic activities, natural,
physical, human, social and financial capital; acidjnstitutional status such as the different
types of land tenure systems, the decision makiaghemisms in land management and land use

activities within the area.

Econometric analysis was done using STATA progrartoranalyze for the propensity scores of
the various variable to determine how they affeattipipation in the PES programme. In
addition, the estimation of the average treatmdéfeiceof the PES programme was conducted

using matching estimators like nearest neighb@aius matching and kernel matching methods.

3.2.7.1 Computing Wealth index using principal compnent analysis
Generally, households are endowed with varyingléewé different assets each of which could
potentially contribute to their wealth statuseserBfiore, ranking households based on their

economic statuses without normalizing (or weightiige assets in a way that eliminates
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distortions due to different measurement scalesndimtuo, 2008). Once normalized, the
indices can be constructed and aggregated totédeilianking. The study applied the principal
component analysis (PCA) to compute household @xditt factors in several main components
(factors) that constitute what contributes to hbwée wealth from different income sources. The
components or factors considered by the study emdpan influence on peoples’ livelihoods
and determines how they are endowed with assetapital are, natural capital, physical capital,
human capital, social capital and financial capitdle indicators under each component are as
shown in table 4.4 below:

The PCA is a technique for extracting from a setvafiables those few orthogonal linear
combinations of the variables that capture the comnmformation most successfully (lbid,

2008). The first principal component of a set ofiatales is the liner index of all variables that
capture the largest amount of information thatasumon to all the variables. This is done by
specifying each variable normalized by its meanstaddard deviation.

The selected variables are then expressed as lemabinations of a set of underlying
components for each household (lbid, 2008).

®

Qia; = Vgadaj + Vizdzj — - + Vg Ay

¥ -

where the Aare the components and thghe coefficients of each component for each végiab
(and do not vary across households). Since thdigolto this problem is indeterminate since
only the left-hand side of each line is observe@APovercomes this by finding the linear
combination of the variables with maximum varianesyally the first principal component;A

and then the second linear combination of the kjaorthogonal to the first, with maximal
remaining variance, and so on. The “scoring factotn the model are recovered by inverting
the system implied by equation (1) and yield a cfeestimates for each of the€ principal

components.
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Ay = fuaq + fizaz; = - + fypay;

Vi=1 )

Agi1j = fr1aqj + froazj + - + frrag;

The first principal component, expressed in terrhghe original (un-normalized) variables, is
therefore an index for each household based oaxpeession.

A = fa(ay —a) i(s) +..+ Ty (ag —ac) /() 3)

The assigned weights are then used to construatenall ‘wealth index’, applying the following

formula:

k

W, = Z[b. (aji -x)1/s (4)
i=1
where:Wijis a standardized wealth index for each houselwtdpresents the weights (scores)
assigned to thek] variables on the first principal componegfis the value of each household on

each of thé variablesyx;is the mean of each of tlkerariables; andthe standard deviations.

A negative index () means that, relative to the communities’ measoirewealth, the
household is poorly endowed and hence worse-offevanpositive figure\f) signifies that the
household is well-off. A zero value, which is atbe sample mean index, implies the household
is neither well-off nor worse-off. One of the adtages of PCA is that it estimates the
contribution of each variable to the underlying coom phenomenon, and thus enables the

ranking of indicators according to their importamteletermining a household’s level of wealth.
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Table 3.2: Field Survey indicator variables

MAIN COMPONENT

SUB-COMPONENT

Natural Capital

Total size of land owned

Land Placed under Cultivation

Area of land under the REDD Project

Physical Capital

Types of House
Brick/stoned
Wooden

Mud

Livestock
Dairy Cattle
Bulls

Goats
Sheep
Donkey
Poultry
Pigs

Farm Equipments
Tractors
Ox-Plough
Wheelbarrow
Generator
Panga/Jembe

Others

Motor Vehicle
Bicycle/Motorcycle
Scotch Cart
Television

Radio

Water tank

Mobile phone
Computer)

Human Capital

Number of Family members employed

Number of family members contributing to t
household income

Social Capital

Membership to an association

Benefits received from the association

Financial Capital

Benefits received by participating in the REDI
project

Access to credit Facility
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3.2.7.2 Propensity Score Matching

An impact evaluation is simply a problem of missdaa since one cannot observe the outcomes
of participants in a program if they were not bénafies. Therefore, with counterfactual
information, comparison can be done between theoouts of treated households or individuals
with those of a comparison group that has not lesaed. The attempt is to get to compare the
treated group with one that is very similar tosiich that those who received treatment would
have had similar outcomes to those in the comparggoup (untreated or control group) in
absence of treatment (Khandé&eal, 2010).

Resonbaum and Rubin (1983) define matching as hadetf sampling from a large reservoir of

potential control to produce a control group of mstdsize in which the distribution of covariates
is similar to the distribution in the treated groudatching methods relies on observed
characteristics to construct a comparison or cormgroup, thus it requires a very strong

assumption of no unobserved differences in therreat and control or comparison group also
associated with the outcomes of interest. Matchesgentially uses statistical techniques to
construct a comparison group by identifying for rgvpossible observation under the treated
group a non-treatment observation (or set of neattnent observations) that has the most
similar characteristics possible (Rosenbaum &Ruli®83; World bank, 2010; World bank,

2011). The challenge of matching arises when tlaeee numerous differences between the
treated and control (untreated) group/units whika idimensionality problem that is common

when we have multiple observable dimensions (#awith many variables).

To solve the problem of dimensionality, Rosenbaunh Rubin (1983) proposed the calculation
of the propensity score which they defined as threditional probability of receiving a treatment

given pre-treatment characteristics (Rosenbaum &ifRii983). Rosenbaum and Rubin (1983)
findings forms the theoretical basis of PSM, tlsatwhen it is valid to match units based on the
covariates X, it is equally valid to match on thregensity score. In other words, the probability
of participation summarizes all the relevant infatimn contained in the X variables. The major
advantage realized from this is the reduction ofadisionality, since it allows for matching on a

single variable (the propensity score) insteadrofhe entire set of covariates.
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p(X)=Pr{D = 11X} = E{DIX) (1)

WhereD = 0.1} js the indicator of exposure to treatment, and ¥he multidimensional vector
of pre-treatment characteristics. Rosenbaum andnR{i®83) show that if the exposure to
treatment is random within cells defined by X, italso random within cells defined by the

values of the mono-dimensional variable p(X). Asesult, given a population of units denoted

by i, if the propensity score p(Xis known the Averageffect of Treatment on the Treated

(ATT) can be estimated as follows:

r= E{Y,; - Y,.ID. = 1} (2)

E{EfYy; — YouID; = L p(XH}

E{EYy;1D; = 1.p(X;)} — Ef¥:lD; = 0, p(X;)HD; = 1]

where the outer expectation is over the distributid (»(X:)I20: = 1)and Y1: andYe: are the
potential outcomes in the two counterfactual situest of (respectively) treatment and no

treatment.

The primary purpose of the propensity score is ithegrves as a balancing score. The main idea
behind balancing tests is to check whether the grsify score is an adequate balancing score,
that is, to check to see if at each value of tlopensity score, X has the same distribution for the
treatment and comparison groups (Wang, 2006). Ttveregpropensity score matching constructs
a statistical comparison group based on a modpralfability of participating in the treatment
using observed characteristics. Participants ag@ tihatched on the basis of this propensity
score, to non-participants (control group). Usinig,tthe average treatment effect of the program
is then calculated as the mean difference in outsoatross these two groups. The validity of
PSM depends on two conditions: (a) conditional peelence (namely, that unobserved factors
do not affect participation) and (b) sizable comnsupport or overlap in propensity scores

across the participant and nonparticipant samlbear{dkeet al, 2010).
-37-



Using the propensity score method, the proceduredtimating the impact of a program can be
divided into three straightforward steps (Heinrathal., 2010): a) estimate the propensity score
using a model or a function; b) choose a matchilgprahm that will use the estimated

propensity scores to match untreated units toddeanits; and c) estimate the impact of the
intervention with the matched sample to calculae average treatment effect (ATT) and the

standard errors.

This study uses a Logit model in the first stagarnalyze the probability of participation in PES
project. The dependent variable in this case isthdrea household is participating in the
programme, which is not continuous. It takes aealfil for a household that is participating in
PES project and O for non-participants. Such modeésestimated using qualitative variable
models such as Logit or Probit. Both the Logit &wbit models estimate parameters using
maximum likelihood. The Probit model assumes nolyndistributed error term whereas the
Logit model assumes a logistic distribution of #reor term. The Logit model is often preferred
due its consistency in parameter estimation aswatiaith the assumption that error term in the

equation has a logistic distribution (Ravallionp20Baker, 2000).

Using Stata Software, different approaches canskd to match participants and nonparticipants
on the basis of the propensity score, using thi fagction given that the treatment is typically
dichotomous (i.e. P=1 for the treated and P=0 e ¢ontrol-untreated). It is critical that a
flexible functional form be used and that all relet’covariates that relate to treatment status and
outcomes are included in this model to accountditferences between treated and untreated
units. Some of the most common matching algoritlames nearest-neighbor (NN) matching,
radius matching, stratification matching, and kematching. Regression-based methods on the
sample of participants and non-participants, usiregpropensity score as weights, can lead to
more efficient estimates (Khandk¢ml, 2010; Gertlest al.,2011)

3.2.7.3 Estimating the Average Treatment Effect (AT) using the matching algorithms

I.  Nearest Neighbour Matching Method
The nearest neighbour matching method is the cofyn@m®ed method where each treated unit
(household)is matched with a unit (household) fraontrol group with the closest propensity

score with or without replacement. In the nearegglmbour matching method with replacement,
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an untreated individual can be used more than etk without replacement the untreated
individual is considered only once. Replacementaases the average quality of the matches and
reduces bias especially with data where the pratyessore distribution of the treated and the
control group differs greatly (Caliendo&Kopeinid)(@8).

However, replacement reduces the number of distinteated individuals usedto construct the
counterfactual and increases the variance of timeatr (Smith & Todd, 2005).0Once each
treated unit (household) is matched with a controt, the difference between the outcome of
the treated units and the outcome of the matchettaads computed (Smith & Todd, 2005). The
ATT of interest is then obtained by averaging thdifferences.

ii.  Kernel Matching Method
This method is a nonparametric matching estimdtat tompares the outcome of each treated
units (households) to a weighted average of theooués of all the untreated units (households)
scores closest to the treated individual. One magivantage of these approaches is the lower

variance, which is achieved because more informasiesed (Heckmaet al.,1998).

ili.  Radius Matching Method
This method specifies ‘caliper’ or maximum propénsicore distance by which a match can be
made. The advantage with this method is that is use only the nearest neighbor within each
caliper, but all the comparison/control group mersbwithin the caliper. Matching with
replacement minimizes the propensity score dist@et@een the matched comparison units and
the treatment unit, instead each treatment unitbmEamatched to the nearest comparison unit,
even if a comparison unit is matched more than once
This method is beneficial since it reduces biash@ja&Wahba, 2002). On the contrary,
matching without replacement, when there are femparison units similar to the treated units,
may result into matching treated units to comparignits that are quite different in terms of the
estimated propensity score. This increases bias,itbcould improve the precision of the
estimates (Dehejia&Wahba, 2002). After all the sifiave been matched, the unmatched units
are all discarded and are not directly used imegtng the treatment impact.
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CHAPTER FOUR: RESULTS AND DISCUSSIONS
4.1 Descriptive Analysis of Sampled Households

The data set covers two (2) ranches and constitutetal of 250 sampled household. However,
two (2) questionnaires were incomplete and could b® used for analysis, leaving 248

guestionnaires. Out of the 248 questionnaires, d28em were sampled from Ndara B Ranch
(Control) and 120 questionnaires were from MaungudR (treated). This translates to 52% and
48% of the households’ sampled being from the cbaind treated groups respectively.

N
Percentage Distribution of Sampled Households
H Maungu Ranch
ki NdaraB
A J

Figure 4.1: Distribution of the total (248) samplechouseholds

Out of the total sampled households sampled, 79% Wem the indigenous community and
21% were non-indigenous communities who have rédacan to the area. This shows that the
population of the sampled households is not homagewith regards to the ethnic groups living
in the area. Given that Mombasa Highway is onlyew fneters from the project area, it has
attracted a lot of non-indigenous communities whgehmigrated to the area to start businesses
as well as seek employment. Figure 4.2 below shibe/percentage of indigenous communities
within the respective ranches, that is, 83 per aadt76 per cent for Maungu Ranch and Ndara B
respectively. Therefore, the control group (NdanaBch) has a higher percentage of non-
indigenous people, whoare either women marriechen drea or people who have bought or
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leased land from the indigenous people for thed, ience a demonstration of sub-division of

land.
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Figure 4.2: Distribution of indigenous and non-indigenous commaities of respondents
4.1.1 Demographic Characteristics

The demographic characteristics of the sampled dfmids analyzed in this section are: age,

gender, marital-status, level of education, houkksiae and the origin of the respondent.
a) Household characteristics (Age and Household size)

The overall mean age of sampled households is 44,yerawever, the average age for the two
ranches were, 43 years and 40 years for MaunguhRamt Ndara B Ranch respectively. The t-
test analysis shows that the difference in the mage of the households was statistically
significant at 5% level of significance since th@lmbility of error p) was found to be 0.037,

which is less than 0.05. This means that the tdegteups, that is, the sampled household
members were much older than their counterpartiéncontrol. On the other hand, the average

household sizes were 4 and 5 persons for Ndara BB Maungu Ranch respectively. This
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difference in mean was not statistically significgiven that the probability of errop) was
found to be 0.06 which is greater than 0.05.

Table 4.1 Age and household size of respondents

Ndara B Ranch (N=128) Maungu Ranch (N=120) | Overa(N=248)
Statistics Household Household Household
Age size Age size Age Size
Mean 40 4 43 5 41 g
Std. Deviation 13.29 1.99 15.64 2.44 14.55 2.
Minimum 18.00 0.00 20.0( 0.00 18.Q90 0.
Maximum 78.00 9.00 80.0( 16.0D 80.00 16.

b) Education level

The research area falls within former TaitaTavetdridt, now County which has very low

literacy level. This can either be attributed teihg very few schools in the area or high poverty

levels which hinders access to good education. Rhenoverall sample of 248 households, 53%

of the respondents had attended school upto priteagy; 24% managed to get to the secondary

level of education; 19% did attend school at alisthave no formal education, while only 4% of

the sampled households have studied upto therteléeel.

The difference in the level of education betweanttto ranches is evident as shown in figure

4.3 below which shows that Ndara B (Control) h&sghaer literacy level compared to Maungu

Ranch (Treated group). From the t-test analysiscamelude that difference in means within the

various levels of education between the two grasigsatistically different at 1% level of

significance because the probability of erfmyis 0.000.
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Figure 4.3 Distribution of the levebf education within the treated and control

4.1.2 Socio-Economic Status

According to theKenya Integrated Household Budgetrv&y(KIHBS) of 2009,
TaitaTavetacountyhas a poverty rate of 54.8% andrban population of 22.6% which means
the rest (77.4%) of the population live in ruradas within the county.Based on this, most of the
population, especially the local communities (imoigus) depend directly on the land for
agriculture and natural resources to support thattihoods. From the sampled households, the
main socio-economic activities most of the respotsie subsistence crop and liveestock
agriculture. However, other socio-economic actgtiundertaken by the households are,
charcoal production and off-farm activities such aand harvesting, quarrying and
entrepreneurship in the neighbouring centres.

a) Occupation and household income level
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Charcoal production forms part of the livelihoodsit percent (6%) of the total 248 sampled
households from both Maungu Ranch and Ndara B Ranithin the respective ranches, the
percentage of the sampled households that engagfeangoal production is 2.5% and 9.4% for
Maungu Ranch (Treated) and Ndara B Ranch (Contesipectively. The percentage of those
households engaging in charcoal production is lawéhe treated group since by virtue of them
participating in the PES programme, they are corsgied for avoided deforestation and forest
degradation by Wildlife Work from the sale of canbdhese incentives from the PES program
are aimed at changing the behavior of the housshmards land use change of converting
forests into agricultural land or for charcoal pwotion. This acts as an alternative source of

income for the participants within the treated grethich the control group does not get.

With regards to the average income from the 248psaanhouseholds, Table 4.2 below shows
that the average income for the sampled househsld&shs. 9,758.92. For each ranch, the
average monthly income is Kshs 8,568.00 and Ksh342124 for Ndara B Ranch and Maungu
Ranch respectively. From this, the sampled housshiol Maungu Ranch earn more monthly
income compared to their counterpart in Ndara B dRarA t-test analysis shows that the
difference in the mean of the average monthly inedratween the two groups is statistically
significant at 5% given that its probability of err(p) is 0.049 which is less 0.05.

Table 4.2:Household monthly income for treated ana@ontrol groups

o Maungu Ranch
Statistics Ndara B Ranch (N=128) Overall (N=248)
(N=120)
Mean 8,568.00 11,042.24 9,758.92
Std. Deviation 9,509.05 9,876.97 9,746.68
Minimum 1,000.00 0.00 0.00
Maximum 70,000.00 67,000.00 70,000.00

From the questionnaires and focused group disaussBY per cent of the sampled households
attribute the declining trend in their average rhgntncome to climate change while 9 per cent
of them attribute the decline to land use chanthed,is, deforestation for expanding agricultural

land and charcoal production. In total, 46% of thspondents attributed the decline in their
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average monthly income to climate change which tlaegely attribute to land use change,
mainly deforestation for agricultural land and hurrsettlement. Another indicator of climate
change in the area is human-wildlife conflict whielffects 2.4 per cent of the sampled
households.

b) Access to Amenities

Access to social amenities/facilities is an indcadf the level of development in an area and, in
addition it has both direct and indirect impacttba livelihoods of the surrounding population.
Therefore, improving access to social amenitiggngamental in improving the quality of life of

the citizens. This is used in the study to compghee impact of the payment for ecosystem
service incentive scheme. It is premised on the fhat given that the project is being

implemented in a largely rural setup, there are $esial amenities that may not be in a good
condition or are not accessible by all the neighimgucommunities’ e.g. lack of enough school

fees to access school facilities and education.

The study identified three (3) social amenitiesmnaly, schools, shopping centres and health
centres as the main indicators. The results as rshowable 4.3 below indicate that average
distance to the nearest school (primary or secghaaP.28Km, while the distance to the nearest
Health Centre and Shopping Centre were 3.48 Km 4d6 Km, respectively. Within the
respective ranches, the average distance to threstesthool (primary and/or secondary) were,
2.65 Km and 1.88 Km for NdaraB ranch (control) &ha@unguranch(treated) respectively. This
means that the students in Maungu Ranch traveldn sluorter distances to schools compared to

their counterparts in Ndara B.

Table 4.3: Average distance (km) of respondents &bcial amenities
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NDARA B RANCH Maungu RANCH OVERALL
Nearest | Nearest | Nearest | Nearest | Nearest | Nearest | Nearest | Nearest | Nearest
school | Health | Shopping| school Health Shopping| school | Health | Shopping
Centre | Centre Centre | Centre Centre | Centre
Mean 2.65 3.93 4.25 1.88 3.00 4.69 2.28 3.48 4.46
Std. Dev | 1.87 2.11 1.70 1.19 1.74 2.74 1.62 1.99 2.28
Minimum | 0.05 0.30 0.50 0.10 0.20 0.20 0.05 0.20 0.20
Maximum | 10.00 10.00 10.00 6.00 7.00 15.00 10.00 10.00 15.0(

The overall average distance to access to heatttreseis 3.48Km, while for each ranch, the

distance is 3.93Km and 3Km for Ndara B Ranch andidda Ranch respectively. This means

that the local communities in Maungu Ranch (treatealk for a shorter distance to the nearest

health facilities than their counterpart in Ndargddntrol). On the other hand, the residents in

Ndara B (control) travel for a slightly shorter tdisce to the shopping centre compared to their

counterpart in Maungu ranch. An analysis of thest-shows that the difference in means for the

distance to the nearest school and health cengtegebn the two ranches is statistically different

at 1% level of significancep(=0.000). On the other hand, the t-tests show thatmean

difference on distance to the nearest shoppingedstween the two ranches is not statistically
different =0.124).

4.1.3 Land Tenure Status (Property Rights)

From the 248 sampled households, the distributioth® land tenure system was as shown in

Figure 4.4 below which shows community land asmniest common type of land tenure system

at 65% from both ranches.
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Figure 4.4: Percentage distribution of the Land Tenre System of the respondents

However, for the distribution of the various lamehaire systems in each ranch, Figure 4.5 below
shows that from the sampled households in MaungociRdtreated), none of those sampled
households had privately owned land. Instead, tilndysound that only 10% of the respondents
in the treated group had access to land througteledd system, while 90% of the respondents
owned community land registered as a group ramfthin the control group (Ndara B Ranch),
the study found that 44.1% of the sampled housshioédi their land under private land tenure
with title deeds, 13.4% were under leasehold tesystem and 42.5% were under community

land tenure system.
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Land Tenure System of Sampled Households
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Figure 4.5: Distribution of land tenure system (Prgerty Rights) within the Ranches
4.2 Econometric Analysis of Sampled Households
4.2.1 Wealth Distribution of the Households

From the principle component analysis (PCA) whidiswsed to generate the wealth index of
the households, the study shows that from the sainpbuseholds of 248, 60% of the
households were poorly endowed, that is, their thegldex is < 0, and only 40 % of the

household were well endowed, that is, their weialtdex is > 0.
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Figure 4.6: Wealth distristion within the sampled households

This almost matches the poverty level for the Tlatseta from the Census that was conducted in
2009, which is 56.9% hence one of the poorest regithin the country. As a result, most of the
population depends directly on natural resources tlieir livelihoods. As for the wealth
distribution within the total sampled householdsthe two ranches is as shown in figure 4.7
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Figure 4.7: Distribution of households according tavealth groups
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Within the respective ranches (groups), figuresh8ws that the sampled households within the
treated group (Maungu Ranch) have 47 % of househatd well-endowed with 53% being
poorly-endowed. On the other hand, the control gr@ddara B Ranch) has only 34% of the

households well-endowed with 66% of the househlodiisg poorly-endowed.
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Figure 4.8: Comparison of the household wealth digbution within the two groups

4.2.2Propensity Score Results and Analysis

The dependent variable the study used to calctifetie propensity score to enable determine
how it influences participation in the PES prograsmshown in table 4.5 below.
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Table 4.4: Description of the variable and expecteosmpact on PES patrticipation

Variable Name Variable Description Expected Sign
PAR Participation in PES Independent Variable
AGE Age +ve or —ve
GND Gender +ve or —ve
MAR Marital Status +ve or —ve
HS Household Size +ve or —ve
D2S Distance to school +ve or -ve
D2HC Distance to Health Centre +ve or -ve
D2SP Distance to Shopping Centre +ve or —ve
TSL Total size of land +ve or —ve
Propr (Land Tenure) Property Right to Land +ve or —ve
ed2, ed3, ed4 Education dummy variables +ve or —ve

4.2.2.1 Factors influencing participation in PES pogram

Table 4.5shows how each of the variables influepaeticipation in the PES (REDD project),
that is, the relationship between the independedtdependent variables. From the results, the
strongest determinant of participation in PES igpprty rights i.e. land tenure system of the
household members. The study analyzed at privaig tenure system and community tenure
system in relation to implementation and partiaggrain the PES program. The results show that
those with private land tenure system have 51.3&hoh of not participating in the PES project.
This means that households under community langr¢éesystem are more likely to participate in

a PES project.

Furthermore, the results show that the total sfzara (TSL) also influence participation in the
PES project and this is statistically significamiegn that the probability of errop) is 0.022.
Participants with large parcels of land have a @igthance of participating in the PES project
compared to those with small parcels of land. Timight be a challenge for the poor to
participate given that they usually do not own éap@grcels of land but depend on access rights

on communal land to support their livelihood. Th® tresults, that is clearly shows that the type
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of land ownership (property rights) and the totaésf land are key determinant for household

participation in a PES.

Table 4.5: Factors influencing participation in PES(REDD) project

Variable dy/dx (Coefficient) | Standard Errors | Z P- Values
AGE 0.0000136 0.0034 0.0000 0.9970
GND (Gender) -0.1544637 0.0853 -1.81 0.0700
MAR (Married) 0.0938660 0.0912 1.09 0.2760
HS (Household Size) 0.0211063 0.0206 1.03 0.3040
D2S(Distance to School) -0.0617152 0.3321 -1.86 0.0630
D2HC (Distance to health Center) -0.0459638 0.0237 -1.94 0.0520
D2SC (Distance to Shopping Center) 0.0283110 0.0185 1.5300 0.1260
TSL (Total Size of Land) 0.0378287 0.0165 2.29** 0.0220
Propr (Land Tenure) -0.5129425 0.0604 -8.49*** | 0.0000
ed2 (Education) -0.2862351 0.1154 -2.48** 0.0130
ed3 (Education) -0.3120165 0.1118 -2.7900** 0.0050
ed4 (Education) -0.2714888 0.1451 -1.8700 0.0610

Number of observations = 246; LR chi2 (10) =246 P&b> chi2 = 0.0000; Pseudo R2 =0.7248

{**represents level of significant at 5%:*** represts level of significant at 1%}

4.2.2.2 Education level and participation in PES

In addition,looking at ed2, ed3 and ed4in tableah6éve, which represents those households that

at least have some formal education there is agatidn that education significantly influences

participation in a PES project. The results shoued there is a 31.2 per cent chancethat those

educated (ed3) would not participate in a PES ptajempared to the less educated and this is

statistically significant at 1% since the probdilof error ) is 0.005. From the qualitative

analysis, the study showed that the mean differentlee level of education (literacy level) was

statistically significant with the control (Ndarg Becording of a higher literacy level than the
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treated group. From the findings, the study dedtitais those who are educated are more aware

of more ways in which they can use their land camgao the less educated.

4.2.2.3 Gender and Participation in PES

With regards to gender, women have a 15.4% moracehaf participating in the PES project
than men. This may be because most women unlike wiigam the rural set-up use the land
more as a means of providing for the householdsréfbre, they may view PES as an activity
that provides additional income for the househadtttswever, given that in most Africa cultures,
men are key decision makers in matters relatedrtd, Ithere is need to ensure that women too
have equally secure rights in land management givenREDD+ project are all based on land
use activities.

From the sampled households, the results on deamsaking related to land management, figure
4.9 below shows that 54 per cent of the sampleddimalds have women involved in decision

making while 46 per cent of the households have asathe sole decision makers.

Inclusion
of
Women
54%

Figure 4.9: Households percentage representation decision making relating to land management
4.2.3Impact of PES on Household Wealth
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Results from the three (3) matching methods usetétermine the ATT of the PES program on

the treated group in comparison to the control grsuas show in table 4.7 below.

Table 4.6: Results of Average Treatment EstimatioATT) of PES on Household Wealth

Method Applies No. of No. of Average Standard | T-test level of
treated Control Treatment Error statistical
Households | Households Effect (SE) significance
(ATT) (M

Nearest Neighbour 120 128 0.111 0.054 2.060**

Matching Method

Kernel Matching Method 120 128 0.111 0.060 1.838*

Radius Matching Method 120 128 0.111 0.055 2.022**

{* represents level of significant at 10%; **repesds level of significant at 5%; *** represents étof significant at 1%}

The result shows that those participating in theSRioject have their household wealth

increased by 11.1 percent (ATT value of 0.111 mlétd by 100%). However, only the nearest

neighbour and radius matching methods are statliistisignificant at 5 per cent. Therefore, we

can conclude that participation in the PES prdjest made the participants better off compared
to their counterparts who are not participatinghe PES program. With 53% of the sampled
households within MaunguRanch( treated) being poemnidowed, the results indicates that the
PES program can contribute to poverty alleviatidhe poor participate.

4.2.4 Summary of Analysis

Some of the other benefits of participating in fieject are, employment, receiving an energy
saving jikos or contracts with Wildlife Works topply seedlings. All this together impact on the
disposable income of the households participatimgs tare able to invest in other income
generating activities or other uses. This findimgimilar to those of Miranda et al., 2003 in their

study of the social impacts of payment for ecosysservices in Costa Rica. In addition, apart
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from the financial incentive from participating @a@PES program, other benefits that are non-

income are social and cultural benefits that casitppely impact the lives of participants.

Regarding land size and property rights, the resdive shown that households with community
land are more likely to enroll in a PES projectnthane with private land tenure system. In
addition, the total size of land also influenceripigation in PES projects, therefore, households
with larger farm area are more likely to particppan PES project. Based on this finding, we
reject the null hypothesis, “Property rights doimpact PES implementation in Kenya” and
instead accept the alternative hypothesis “Propediyts doimpacts PES implementation in
Kenya.” Property rights are fundamentally importantmplementation of PES because the ES
are the result of particular land use activitiesemthe PES program upon which payments are
made to land users and/or owners. Therefore, thisesmthe ownership of land of security of

tenure critical for PES to impact households.

Finally, the results in table 4.5 above have shomocritical findings, that is, households that
are educated are less likely to enrol in a PESrprogstatistically significant) and that women
are more likely to enrol into a PES program Thslfings show the vulnerability of the poor
rural population that are most likely to enrol REES program which if poor designed and
implemented may deprive them of their livelihootiisTis because, more often than not, the poor
rural population are the once who are less educatbdve a high illiteracy level. Coupled with
the fact that they mostly depend on communal ptgpeghts to support their livelihood which
are not usually secure in developing countriestduefluence from the elite. Table 4.8 below
highlights the relationship between the findingd aow they relate to laws and policies in
Kenya related to PES.

From the findings of the study, there are sevémbtetical implications of PES implementation
and land tenure system. These are, most PES pragithtarget community land more that
private land tenure system. This may be becaus@aad to private land, community land
provides two advantages, first, is the reducedstretion cost given that it is a consolidated
parcel of land. Secondly, for a PES program und€DRB, it requires large parcels of land which
are mostly available in community land formerlystriand than private land. Given the history

of poor management of community land under thetTitaad Act of Kenya due to weak
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property rights, there is need to strengthen tbarstg of land tenure under community land for

proper implementation of PES.

CHAPTER FIVE: CONCLUSION AND POLICY RECOMMENDATIONS
5.1Conclusion
The study has shown that there is a clear differencharcoal production between the treated
and control groups, with the control having a higlpercentage of households making a
livelihood from charcoal production. It is evidetite impact of the REDD+ project has
contributed to a reduction on charcoal productiorerg that it focuses on avoided deforestation
and forest degradation. To achieve this reductiocharcoal production, Wildlife Works Carbon
introduced some alternative source of energy togedeliance on charcoal production by the
households within the treated group. This has ldmme as one of the measures to reduce
leakages in the project area as well as reducencdi on charcoal as a source of energy. The
benefits received by the households in the pr@eetsuch as energy saving jikos, eco-charcoal,

and organic greenhouse.

Other interventions by the company is providing aternative source income for the local
communities to reduce reliance on the natural nessuto support their livelihoods is through
employment of the some of the local communitiesa¢td as rangers and workers within the
factories operated by WW and introduction of drdaarming scheme. Apart from financial
incentive which is given to the local communitieghin the project area, these are some of the
benefits they receive from the PES initiative thas the potential to impact on household wealth

and as a result contribute to poverty alleviation.

In addition to also engaging in crop and livestéakning and charcoal production, some of the
other economic activities common within the contgobup (NdaraB ranch) that negatively
impact the environment are sand harvesting, quagryor building materials and mining

activities. Though the income from these econorotovies may be more at the moment, they
are not sustainable over a long period of time theg reduce the quality and quantity of some

ecosystem goods and services.
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It is important to note that despite the t-testtlom average monthly income indicating that the
differences in mean between the two groups beigmtisstally significant, this cannot be entirely
be attributable to the REDD project only but a cambon of various factors. Some of the
benefits the participants in the REDD project aeeiving that may be contributing to them
having more disposable income than their countermpdhe control are, bursary schemes, energy
saving jikos, employment by wildlife works carboongpany, contract to supply seedling to WW
and water projects thus household members usdimesgo fetch for water and are able to use
that time to engage in other income generatingyities.

The wealth index distribution shows that 60 pertoeinthe sampled households are poorly
endowed. Given that it is a rural set-up, the hbakks depend directly on land and natural
resources to support their livelihood. Therefohe, governance of land and land based resources
directly influences the sustainability of theirdlihood. Given that the matching estimators of the
impact of PES on household wealth clearly indichgg participation in the PES improves the
household wealth by 11.1 per cent, it shows thdeéd PES has the potential to contribute
towards poverty alleviation. Based on this outcoin#hen follows that in this case study, PES
has been able to provide alternative sources ammecthrough land-use activities by the land-
owners, hence resulted into improving the househa#dlth of those participating in such a

project while providing the ES.

Based on the above, the study rejects the Null thygsts that “Payment for ecosystem services
does not improve the household wealth of partidgfamand instead accepts the alternative
hypothesis, “Payment for ecosystem services doeprove the household wealth of

participants”. The study has proved that PES cderead increase the household wealth of those
participating in the program. Given that the paoants in this case receive payments directly
through community institutions e.g. associatiomgytuse the financial proceeds to either pay

school fees, development of water project amongralbvelopment initiative.

The research findings provides some support for vies that although PES schemes are
conceptualized and undertaken as a mechanism tmwahe efficiency of natural resource
management such as forests, it can also have &vposnpacts on poverty. Therefore, the

introduction of the market mechanism for environtakiservices has the potential to benefit
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rural ecosystem service provides, in economic teiimthe payment they receive more than
compensates the opportunity costs of giving up nresearding activities such as charcoal
production land use but which are less environaibnfriendly thus not sustainable (Greig-
Gran, 2005). These can be benefits that resultsdiviersification of income sources, reliable
and sustainable payments, employment and otherfitseertbat increases the amount of

disposable income of a participating household nemb

Land is a primary means of both subsistence amahiecgeneration in rural economies. Secure
property rights, more so land tenure system isiai@gh component in addressing land and natural
resource management. From the PSM analysis ofgheus factors that influence participation
in PES, the result show that property rights tadlamgnificantly influence participation in the

PES project as well as the total land size of theskhold.

The land tenure system in the treated group is comaiand registered as a group ranch. This
implies the application of the common property negjithat brings together a group of resource
users who share collective ownership over the landver a single environmental resource.
These users share rights of access to and managemeatural resources and rely on both
community and state based institutions or autlesritd assert their claims, establish management
rules and exclude outsiders, while the state retalienation rights. Within this arrangement
(group ranch), members of such a common propegiyne can also hold full or partial private
property rights over farming and grazing lands, aihimay be transferable to third parties,
depending on legal and customary provisions ( Garle¢ al.,2011).

The control group on the other hand has a comloinatf various land tenure systems since it is
changing from a pure group ranch tenure systemdituation where you have individual land

owners and still others under community land teraygtem raising issues of insecure property
rights. The lack of a secure tenure system andeangroperty rights is a key element that can
hinder the any long-term investments in land.Thanef the long-term ecosystem service
provision such as the REDD projects cannot takeeplanless a landowner has secure and
enforceable property rights to the land (Barbiefiaidw, 2011). The research findings have
shown that households under communal land tenuceijgranch) can be efficient in providing

long-term ES, such as carbon forestry simply bexafisecurity in land tenure.
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The study has shown that implementation of REDOegts requires clarifying and securing of
property rights on land and forest. This is becawssxure forest and land rights are an
indispensable precondition to ensure the long-tpammanence of forests and of the carbon
sequestered. In developing countries, where REDdjepts are being envisioned, there are
several challenges since land and forest tenureisrally weak, poorly defined and recorded
(Corberat al.,2011; Costenbader, 2009; Angelseal.,2009).

Given that insecurity of land tenure tends to bestraxute for poor rural communities even
where it is well defined especially in developinguntries, PES especially REDD can improve
the land tenure security for participating landowgnand communities. However, where poor
communities lack secure land tenure and enforcqablgerty rights, PES and especially REDD
may increase inequality by increasing competitimncontrol over resources, eviction of weaker
groups e.g. indigenous groups or women, by moreepioNventities (Landell-Mills andPorras,
2002).

The Stern Review on the Economics of Climate Cha2§€6), mentions that ‘At a national

level defining property rights to forestland andedmining the rights and responsibilities of land
owners, communities, and loggers is essential fecéfe forestmanagement for carbon
sequestration.” They further mention the need toolve local communities in forest

management and to respect informal rights and kstriactures, work with development goals
and reinforce the process of protecting the foreSisilarly, the Eliasch Review (2008) states,
‘Only when property rights are secure, on paper iangractice, do longer-term investments in

sustainable management become worthwhile.” (Angetsal.,2009; Costenbader,2009).

Therefore, tenure reforms which are aiming to ffaproperty rights including statutory
recognition of customary claims could improve REDDterms of its effectiveness, efficiency
and equity. Therefore, implementation of REDD nmaaio provides an opportunity to
comprehensively address land and forest tenuressasi an end in itself, and not just as a means
to help in REDD+ implementation (Costenbader, 200®)wever, whereas secure tenure for
land and forests are fundamental in the succe$®ERID project, it is important to note that

secure tenure may also lead to more forest correr$his therefore calls for the need to change
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the incentives structure that currently seems Wwoua conversion of forestland which is what
REDD+ attempts to achieve (Angels¢ml.,2009).

Existing literature like Landell-Mills and Porra2002) warns that given that PES may increase
the value of marginal land, there is a possibiiitgt such programs could increase the incentive
for powerful groups to take control of such land &result, exacerbate problems in situations
where tenure is insecure. In addition, Kerr (200&4)tions that the livelihoods of the landless
poor who are non-participants in PES program anosetivelihoods depends on access to forest

products (non-timber) may be harmed of PES conditionits their access to forested land.

Furthermore, the findings that women are more Yikelparticipate in PES projects, weak
property rights on land makes them vulnerable sintteeatens their access and ownership
rights to land. This is despite the fact that woraemthe once who mostly undertake land
management within the African set-up, Kenya nohgein exception hence it’s this activities
that contribute to provision of desired ES. Thesamuences of these weak property rights
related to women’s access and ownership is indgeitzenefit sharing. Therefore, women are
vulnerable under PES if their rights related tallane not secured.

An unexpected result from the study was, househbhatsare educated are less likely to
participate in PES program, this means that these éducated are more likely to participate in
program. This shows that the poor rural populatiwhe mostly have a low literacy level are
more likely to enrol in PES. Therefore, there isthéo ensure that with regards to negotiating
benefits sharing the rural poor households aregsafeled to ensure equity.

5.2 Policy Recommendations

From the empirical study, there is need for theegoment to take into account the following

lessons as it aims to implement REDD project utidetUNFCCC arrangement:

Given that the study has shown that PES programsnckeed improve household incomes, the
use of incentives in the management of environnheetaices is important. This is especially so
given that the most poor are generally the once Whoirtue of their livelihoods being so

directly depend on these natural resources, canéito their management e.g. Forests. With the
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current forest cover being below the internationattcommended 10% forest cover, PES
programs has the ability to contribute to the inwmg the forest cover as well as contributing to

poverty alleviation.

Full implementation of PES systems fundamentaltunees well defined and secure land tenure
systems especially community land which has beearlpogoverned since independence
compared to private land tenure. Therefore, theomng process of land reforms is key to
preventing the obstacles that might face REDDpnrognas. Of importance will be community

land which provides a good opportunity for implernation of REDD projects while at the same
time aiming to alleviate poverty given that mosttbé community land are in a rural setting
where the livelihoods of the households are diyetitiked to the environment and natural

resources due to high poverty levels.

Given the previous poor governance of trust landgchvwere held by the local authorities in

trust for the locals, there is need to ensure imgmeent in land administration and management.
One of the reasons why community land has facetleclyges in its governance is because in
both the colonial and post-colonial period, the toomary tenure has been ignored. The
traditional resource management system that ensqeiable access to land for all, land use
planning, among others have not been incorporatidthe current state laws which advocates
for individualization of landresulting into inseeutand tenure on communal land.. Therefore,
one of the ways of ensuring security of tenuredmmunity land is to integrate customary laws

and customs into the state laws.

The results show that there is a high chance of evoto participate in PES programmes than
men. Given the status of women and level of gemntsguality to some extent may affect the
degree to which PES, especially REDD programs delvomen in decision making, they are
designed and even benefit sharing mechanisms. Ghatrin most societies, it is women who
are involved in the daily land management in ordeprovide for the households thus play a
critical role in addressing poverty alleviation. Wver, if PES projects are not designed and
implemented with a gender perspective, they will be as efficient and effective in poverty
alleviation and, at worse, could contribute to acreéase in the gender gap given that it is men
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who are involved in decision making on matter edato land management as well as they are

mostly the once to be directly paid through PESsws thus inequitable benefit sharing.

Insecure forest tenure is more the cause of hifpretation and degradation. Therefore, forest
tenure needs to be clarified both to create ingestifor those managing the forests and for
proper allocation of benefits as well as to profemple whose rights could be usurped if REDD
leads to increasing the value of forests or a conuv@nd-control measures to protect forests.
Forest tenure in not generally clear in developtogntries, Kenya being an example where
people who live in forest like the Ogiek are oftdra disadvantage since most of their customary

rightsare not well recognized and protected bysthée.

In addition, even where there are clear statutmylyts or title for local people, these laws may
not be properly enforced e.g. the Kaya foresthiéndoastal region. From the empirical analysis,
communal land seem to be the most preferred thiaatprland to implement REDD projects,
given that in this land we also have community $tréhere is need to ensure that the forest
tenure system governing this forest are clearlyifedd through tenure reforms (clarification of
property rights including statutory recognitionafstomary claims which are often informal) in
order to improve REDD in terms of effectiveness REmust engage legitimate stakeholders
whose claims to forest benefits are backed up Wwydad will be defended in the event of any
dispute), efficiency (sequestering carbon at mimmeost, then responsibilities and rewards in
REDD+ must be stable and predictable) and equignébts distribution needs to only involve

appropriate stakeholders and beneficiaries).

Given that PES is usually dependent on land useiteed, there is need for the government to
develop clear land use policy that would that wotlldn ensure that REDD+ is implemented
only where it is economically viable. This is besauwithout a land use policy and the adoption
of REDD+ is unregulated, it may result into redgcthe land under cultivation since it may be
giving more returns compared to other land usevities like agriculture and might result into
increasing the opportunity costs of REDD+ which Imigause increase in food prices, increase
in the prices of land and pressure on land andster@here REDD+ is not being implemented,

this can be within Kenya or neighbouring countries.
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There is need for the country to begin undertakingconomic valuation of ES since this would
inform the application of PES and even inform theaa where they can best be implemented. In

addition, the economic valuation of ES is fundaraknt determining the opportunity costs of
REDD+.
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Appendix 1: Summary of key national documents suppting PES programs like REDD+ related to the study

Key Thematic REDD+

issue

CoK or Ongoing legal and Policy

Reform

Issue addressed

Land Tenure

e« CoK: Article 63-Community
land

e National Land Policy (NLP) -
section 63-66

» Vision 2030

vested and held by the communities identified anlibsis of ethnicity, culture ¢

abuse of trust in the context of both Trust land &noup Ranches

Forest Tenure Reforms

« Draft Forest Policy

They all obligates the state to increase foresecolhe NCCRS aims to address

indigenous knowledge

« Draft National Environment issues of reduced forest cover through the REDDehiangisms;
Policy (NEP) of 2012 — Policy
statement under the Forest
Ecosystem
e CoK — Article 69 (1b)
* NCCRS (2010)
Customary Rights: * CoK — » The National values and principles of governancatmes inclusiveness, non-
Respect for knowledge Article 10 — National values discrimination and protection of marginalized;
and rights of Indigenous Principles of governance; Article « Article 11 on culture acknowledges that culturehis foundation of the natio
people and local 11-culture; hence obligates the state to recognize indigencehnblogies in the
communities Article 42 - Environmental development of the nation. Indigenous technologieknowledge includes th
Rights; management of natural resources such as foreghe.@giek community.
Article  69(1c) -  protect « The Constitution has entrenched environmental sifit every person by givin

them a right to a clean and health environment

Secure community land rights: Under the land refroommunity land shall be
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- similar community interests. This is because histdlly there has been widespread

he



Full and effective publig

participation

* CoK — Article 10 — Nationa
values Principles of governang
Article 69(1d); Article 174 -
Objects of devolution

« Draft Forest Policy of 2007
Policy statement 1.1.3; 1.2.4

 Draft NEP of 2012 — mentione
as one of the guiding principle
under section 3.3

* National Land Policy (NLP) o
2009

Upholds the principle of public participation innth and environmen

e; management

2S

Benefit Sharing

CoK — Article 69 (1a) and (1
Article 71

the local communities

NY; Aims to ensure that the use of the environmentratdral resources also benefi

PES and REDD+

e Draft NEP of 2012 - policy

statement under the Fore
Ecosystem, and Freshwater 3
wetlands Ecosystems

* NCCRS, 2010

» Takes into account the market-based mechanismshenptotection of its
st ecosystems and its given as a policy recommenddtidakes cognizant of th
nd emerging carbon markets and call for the developneéna strategy to fo

Rehabilitation and Restoration of degraded foresisigstems, this could inclug
PES.
* NCCRS of 2010 identifies provision of financial @mtives to rural communitie

through REDD+ mechanisms as one of the intervestimeded to address t

¢

e

7]

challenges facing the forestry sector.
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Appendix 2: Questionnaire

Title of study: Impact evaluation of payment for ecosystem sesvif&S) on household wealth:

A case of kasigau corridor redd+ project in kenya

PART 1: INFORMED CONSENT

Instruction to Enumerator: The following statement must be read to every hiooisehead/
respondent.

Mr. Kevin Mugenya, a Masters student of Environmental Policy atUiméversity of Nairobi is
conducting a study orRgfer to the title aboyeln order to undertake the study, it is importent
collect some data from the resident of the area. iformation is being collected for academic
purposes only and there are therefore no persarafits or risks to your participation. The
information received will be handled with utmosnéidentiality; therefore, the only identifier on
the questionnaire will be the questionnaire codee ihterview will take approximately fourty-
five (45) minutes and we’ll appreciate if you carsaer all the questions. For more information
about this study, please contact the researchéneofollowing number (0724-960275 or 0737-

124364) or email (mugenyakevin@yahoo.com).

1. Consent Granted: YES ( proceed with interview)
NO (thank person and look for next respondent)

The enumerator is required to keep this questisenaihether the respondent agreed to
participate or not.

2. Questionnaire Code:

3. Interviewer Name

4. Interview date Time;

5. Name of the Village
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6. Participants in the REDD Project: YES:

Note:

Collect all information in this questionnaire for both participating and non-

participating households

NO:

PART 2: IMPACT ON HOUSEHOLD WEALTH (INCOME)

A: DEMOGRAPHIC INFORMATION

QUESTIONS RESPONSE SKIP
Age of Respondent { }Years
Sex of Respondent Male : { }
Female: ({ }
Marital Status Single { }
Married {

Widow/Widower {

What is the highest level of educatipre Not attended Any {

attained? * Primary School {
e Secondary School {
 Tertiary {

What is the House-hold size

Are you from the indigenous community or| i. Indigenous {

non-indigenous? i. Non-Indigenous {

Accessibility to the Education: How far is it
to the nearest School (Primary and

Secondary)

Accessibility to Health Care Facility: How fa

is it to the nearest Health Centre

1

=
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B: SOCIO-ECONOMIC INFORMATION

QUESTIONS

RESPONSE

SKIP

How far are you from the nearest tov

centre of shopping centre in Km?

vn

What are your sources of incom

ef.

On-going REDD project {

likelihood ii. Crop Farming {
iii. Livestock Farming {
iv. Charcoal Production {
v. Out-off Farm/Ranch {
vi. Tourism Ventures {
vii. Others- (Pls indicate) {
How much is your average monthly (Amounts in Kshs)
income earning from each of your i. On-going REDD project {Kshs}
sources of income stated above (No|lj. Crop Farming {Kshs }
since start of the REDD project iii. Livestock Farming {Kshs }
iv. Charcoal Production {Kshs }
v. Out-off Farm/Ranch {Kshs }
vi. Tourism Venture {Kshs}
vii. Others- (Pls indicate) {Kshs}

NOTE: QUESTION 3, 4 AND 5 SHOULD BE ASKED SPECIFICALLY TO HOUSEHOLDS

PARTICIPATING IN THE REDD PROJECT ONLY
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3. Has there been any increase or i. Increase { }
decrease on your household income| ii. Decrease { }
level since 2006 to date? iii. No Change { }

4.3a) | Ifthere has been an increase in 3
above, how much or by what
percentage has it changed?

4.(b) | If there has been a decrease in 3
above, how much or by what
percentage has it changed?

5.(a) | Which economic activity can you i.On-going REDD project { }
attribute to have contributed to the ii. Crop-Farming { }
increase, decrease or stagnation in | iii. Livestock Farming { }
household income level? (Increase in iv. Charcoal Production { }
income level)? Please list them in the v.Out-off Farm/Ranch { }
order, from the most likely cause to | vi. Tourism Venture { }
the least vii. Other Factors (List 2/3) { }

(b) Brief Explanation to 5 (a) above:

6. Natural Capital:

(@ What is your total land size
acres/ha?

(b) What is the total area of your land
under cultivation?

(c) What is the total area of your land

under the REDD project
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Physical Capital

Please indicate which is the followin

physical capital you do have?

House type and number

Brick/Stoned walled Housé

Wooden House

Mud House

Livestock type and number:

» DairyCattle - No.s{ }

Bulls: - No.s {

Goats - No.s {
Sheep - No.s {
Donkeys- No.s {
Chicken- No.s {

* Pigs: - No.s { }

Farm Equipments type and numbers:

}
}

Tractor - No.s {
Ox-plough - No.s{
Wheelbarrow- No.s { }
Generator - No.s{

}

Pangas/Jembes No.s {

}
}

Hybrid seeds- No.s{

Others (types and numbers):
* Motor vehicle - No.s{

}
}

Scotch Cart (Mkokoteni)No.s{

}

Bicycle/Motorcycle- No.s{

}

Television: No.s{

Radio= No.s{ }

Water tank:- No.s{
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» Mobile phone- No.s{ }

» Computer:- No.s{ }
8. Human Capital
(a) Have you been employed or any Employed: Yes { }
member of your family employed by No { }
the initiative No. of Family Members Employed: { }
(b) How many members of your family
provide labour that contributes to the
household income?
9. Social Capital: YES { }
Do you belong to any association e.g.NO { }
Farmers Association State the main function of the association:
10. Financial capital: What are the financial capitals you have receigette the start of the
project?
€) Benefits from projects — Types and
year benefited e.g. water project,
bursary schemes, development of
health facility etc
(b) Have you been able to access crediES { }
facilities? NO { }
11.

NOTE: (To Capture the Behaviour Change of the Commaities on Conservation)

What are some activities you are undertaking thadiaked to conservation? How has it

benefited you?
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C. INSTITUTIONAL STATUS (PROPERTY RIGHTS & LAND)

Q. | QUESTIONS RESPONSE SKIP

1. What is estimated area of land ownegd
by your household in acres or
hectares?

2. How much area of your land has been
placed under:

a) REDD Project? (acres/ hectares)

(b) Other income generating i. Livestock Farming { }

initiatives mentioned in (B.1) above?| ii. Crop Farming { }
iii. Livestock Farming { }
iv. Charcoal Production { }
v. Out-off Farm/Ranch
vi. Tourism Ventures

vii. Others- (Pls indicate)

i. Community land

{

{

{

3. What is the type of land ownership? Private property (title deed) {
{

iii. Leasehold {

}

iv. Inherited/Ancestral Land  { }

4, What is the process of decision making

on land management?

4, What are the current land use. Grazing { }
activities? ii. Crop farming { }

iii. Charcoal burning { }

iv. Tourism venture  { }

v. Others (list) { }

PART 3: IMPACT ON CONSERVATION
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IMPACT OF PAYMENT FOR ECOSYSTEM SERVICES ON CONSERV ATION (Target
Interviewees — Wildlife Works Company & Other Rese&ches in the Area)

Q. QUESTIONS RESPONSE SKIP
1. What is the total area of land under the REDD
project? i.e. Phase | (Acres or Hectares)
2.a) | What has been the total amount of carbon sequedtrat « 2005 — { }
in the area under the project over the followingrge
» 2006 —{ }
» 2007 —{ }
» 2008 —{ }
» 2009 —{ }
» 2010 —{ }
e 2011 -{ }
b). | What has been the total amount of carbon sequedtrat « 2005 — { }
in the adjacent ranches outside the project area fo
similar period as above? * 2006 —{ }
» 2007 —{ }
» 2008 —{ }
» 2009 —{ }
» 2010 -{ }
e 2011 —{ }
3. What has been the changes in percentage tree ico
Rukinga Ranch since the inception of the project
4, What factors may have contributed to the situnaitin
3 above and 2(a) above
5. How much does Wildlife Works receive from the
REDD project (Conservation) under the Voluntary
Carbon Market per Year
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6. How is the amount mentioned in 5 above shared?
(Contractual Arrangements) — (what percentage goes

to the community)

7. How is the amount in 5 above channelled to the

beneficiaries(communities)

8. Apart from monetary benefits what are the other
benefits to the community resulting from the REDD|

project? (list at least 5)
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