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Abstract 
 
In developing countries opportunity exists for the application of policy instruments like Payment 
for Environmental Services (PES) to address the challenges of poverty and environmental 
degradation. Assessing the preferences of farmers for management scenarios provides an inroad 
into the application of this tool and should be considered by policy makers and practitioners.  
Using conjoint analysis this study found that farmers’ ranking of management scenarios is 
affected by the commitment period and land sizes exceeding 40% of their total land size and that 
their decision to participate was affected by gender, age, household size, awareness, land tenure 
and annual income. 
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Introduction 

Desertification, biodiversity loss, reduced forest cover, water scarcity, increased soil erosion, and 
climate change contribute to the complex environmental challenges the world faces today. These 
are complicated by their linkages to other global challenges, like fast growing population, 
increasing inequality and the global financial crises. Together these challenges leave an 
estimated one billion people in the world without enough food, water and other basic needs. 
Recognizing the gravity of these global challenges, the United Nations through its agencies 
United Nations Environment Program (UNEP 2008); the Food and Agricultural Organization 
(FAO 2011); and the International Fund for Agricultural Development (IFAD 2013), have 
endeavored to focus the World’s attention on the questions about how we manage natural 
resource production systems, what value we assign to them, how we distribute these resources, 
and how we conserve them for future generations. However, poverty has been identified as one 
of the obstacles to the conservation and sustainability agenda. The Millennium Ecosystem 
Assessment (2005) defines poverty as the pronounced deprivation of well-being, which often 
arises from a broken link between human well-being and environmental services. Further 
poverty is directly linked to food security, which refers to the supply and access to provisioning 
environmental services, such as food, fibers, water, wood and fuel (MA 2005). One of the 
greatest challenges to addressing the problem of food insecurity in Africa, is how best to 
formulate development strategies that integrate environmental resource conservation into food 
security goals. 

These strategies need to reconcile the environmental debt of tomorrow with the food deficit of 
today, calling for a trade-off between food security and environmental quality. There is need 
therefore for affordable policy approaches that will meet these two goals simultaneously. 

Since the release of the Millennium Ecosystem Assessment (MA 2005), ecosystems have 
become widely recognized as natural capital assets supporting and supplying services which are 
highly valuable to humans. Agricultural ecosystems are by far the largest managed ecosystems in 
the world (FAO 2007) and the largest sector of rural economies in Africa, engaging majority of 
the rural population (Nkonya et al. 2011). The productivity of smallholder agriculture and its 
contribution to poverty reduction and food security depend on the services provided by well-
functioning ecosystems, and in turn, affect the condition of ecosystems (IFAD 2013). In the face 
of the current global challenges, the agricultural sector is expected to provide an ever-growing 
supply of ecosystem-based goods and services. About 80 percent of the anticipated increase in 
land-based agricultural production is expected to derive from increased input use and improved 
technology on existing agricultural land (FAO 2007). This in turn could exacerbate damage to 
land-based ecosystems through expansion into environmentally fragile areas, soil erosion, 
pressure on water supplies, rising nitrate levels in ground and surface water, salinization, and 
growing air and water pollution from livestock wastes. Farmers can provide a better mix of 
ecosystem services through changes in land-use and production systems, and in so doing expand 
the share of environmental services characterized by positive externalities. 

There are some land use practices based on sustainable agricultural principles which produce 
multiple outputs and thus offer potential opportunity to achieving the two mutually exclusive 
objectives and minimize the tradeoffs (Ajayi et al. 2008). There is a consensus in the literature 
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that most of the practices are feasible and technically sound (Ajayi et al. 2008; Sileshi et al. 
2008), but the level of uptake of the practices by farmers has been low particularly in low income 
regions of the world, or attained only a modest success in other regions (Antle and Diagana 
2003; Mercer 2004). 

Environmental services are public goods, a special class of externalities, that are non-excludable 
and non-rivalry, therefore there is generally very little incentive to preserve them. As a result, 
there are no direct market mechanisms to signal the scarcity or degradation of a service until it 
fails. A key question, therefore, concerns how society can motivate farmers to reduce negative 
side-effects while continuing to meet the increasing demand for agricultural produce. 

Payment for environmental services (PES) has emerged as an important tool that can motivate 
farmers to provide environmental services through land use changes and adoption of best land 
management practices, and in so doing, ensure the productive basis of long-term food security 
for local communities. PES is premised on the concept that to maintain the flow of 
environmental goods and services for society, incentives are needed to induce local people to 
forego more disruptive land and resource use practices. It is defined as a voluntary transaction in 
which a well-defined environmental service (or land use likely to secure that service) is being 
bought by a minimum of one environmental services buyer from a minimum of one 
environmental services provider if and only if the provider continues to supply that service 
(Wunder 2005). Proponents of PES argue that compensating land user for ecosystem services 
would make markets consider such services in decision making processes, thereby increasing 
chances of arresting land degradation and other environmental problem such as erosion and 
floods (Pagiola et al. 2005). 

The concept of PES is premised on a theoretical background that stems from neoclassical 
environmental economics (Pearce and Turner 1990; Perman et al.2003), where environmental 
dilapidation is attributed to the constant inability of markets to internalize environmental 
externalities, and to free-riding brought on by the public-good nature of ecosystem services. A 
Coasian solution to land use externalities has gained popularity and proposes to align private and 
social costs through conditional payments from those affected by the externality to the 
landholder (Engel et al. 2008). Hence, the PES philosophy argues for the internalization of 
environmental externalities through the creation of ES markets or quasi-markets. The explicit 
focus on positive externalities results in a shift from the ‘Polluter Pays Principle’ (PPP) to a 
‘Beneficiary Pays Principle’ (BPP) (Pagiola et al.2002, Pearce et al. 2004) or ‘Provider Gets 
Principle’ (PGP) (Hubermann and Leipprand 2006). The land user is now seen not as a polluter, 
but as a service provider who is presented with an opportunity to add an environmental service to 
their production portfolio, either as a joint product of other goods or as a service that is 
independently generated (Heckens and Bastiaensen 2010). Watershed contexts are believed to tie 
in better with the Coasean upstream–downstream externalities framework, as they can capitalize 
on the production of straightforward externalities (water services) and the generation of 
relatively low transaction costs by adding environmental services payments to financing 
structures already established by local water utilities (Kosoy et al. 2007). This prompted research 
exploring the potential of local payments for watershed services and the prospects it offers for 
securing long-term ecosystem protection (Ortega-Pacheco et al. 2009; Porras et al. 2008; 
Southgate and Wunder 2009) and financing for improved agricultural productivity. 
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In developing countries opportunity exists for emerging markets in PES to help address the 
challenges of poverty and natural resource degradation. The study, whose findings are presented 
in this paper, was motivated by that opportunity and building on existing knowledge of PES, 
endeavored to understand how farmers can participate effectively in PES schemes to meet the 
intertwined goals of increased food production and reduced ecological footprint. The study was 
conducted in the western part of Kenya, in the Mt. Elgon ecosystem, one of the five water towers 
in the country. River Kuywa the watershed used in this study is one of the tributaries of the River 
Nzoia that drains into the Lake Victoria an important shared resource of the East African 
Community Partner States. To facilitate planning for sustainable land management, it is vital that 
there is an understanding of farmers’ preferences for the different attributes that make up the 
management options for intended PES Schemes. However, there is little information on farmers’ 
preferences as they relate to PES management options in Kenya and specifically in the Mt Elgon 
ecosystem. This study examined the preferred management options that farmers would be 
willing to adopt to support provision of environment services in a Payment for Environmental 
Services (PES) approach within the Mt. Elgon ecosystem, Kenya. Specifically the study: 

i. determined combinations of attributes that comprise a suitable management scenario. 
ii. evaluated farmers preferences for these attributes with a view to select the best 

combination of attributes to form the most preferred management option for a PES 
scheme. 

iii. examined which factors affect the selection of attributes that constitute the management 
options. 

The results of this study will directly inform the development of PES schemes and lay the 
foundation for negotiations with potential buyers of the environmental services, while also 
contributing to a broader understanding of investment in PES programs which continue to 
expand globally, by providing critical information to policy makers and development 
practitioners. 

Environmental Services 

In recent decades, the interdisciplinary field of ecosystem management focused on human-nature 
dependence has emerged and represents a major area of inquiry into understanding the current 
state of earth’s ecosystems and their ability to support human wellbeing (MA 2005). Natural or 
human- managed ecosystems provide positive environmental externalities, normally not taken 
into account in individual economic decisions (Pagiola et al. 2002a). This, economists such as 
Suhdev (2010), claim is the underlying cause for the observed degradation of ecosystems and the 
loss of biodiversity. The notion of environmental services was therefore, introduced and 
promoted as an alternative way of thinking about conserving biodiversity threatened by habitat 
destruction; one in which human well- being is considered more explicitly. In so doing 
environmental economists postulate that this would lead to economic valuation of ecosystems 
and their integration into decision making (Wunder et al. 

2008; Stiglitz and Walsh 2002; Pagiolo 2005; Spangenberg and Settele 2010) providing a 
comprehensive and compelling economic case for conservation. According to Goldman et al. 
(2008), “Where traditional approaches focused on setting land aside by purchasing property 
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rights, ecosystem service approaches aim to engage a much wider range of places, people, 
policies and financial resources in conservation.” With this new environmental services approach 
has come new strategies and tools to support conservation efforts worldwide. 

The term environmental services has been defined in a variety of ways by scholars. According to 
Kosoy et al. (2007) environmental services refers to the provision of positive environmental 
externalities. Spangenberg et al.(2010) defined environmental goods (such as food) and services 
(such as waste assimilation) as representing the benefits human population derive, directly or 
indirectly, from ecosystem functions. Daily (1997) noted that environmental services are the 
conditions and processes through which natural ecosystems, and the species that make them up, 
sustain and fulfil human life, while Boyd and Banzhaf (2007) define environmental services as 
“components of nature, directly enjoyed, consumed, or used to yield human well-being”. 
Rosegrant (2002) and Johnson and Baltodano (2004) also defined environmental services as “the 
conditions and processes through which ecosystems sustain and fulfil human life, including the 
provision of food and other goods”. This paper adopts the definition by the MEA (2005) which 
defined environmental services (ES) as benefits received from healthy ecosystems, satisfying 
human needs without neglecting other species requirements that are usually not internalized in 
economic decisions. A critical factor is the maintenance of adequate stocks of ecosystem 
resources to ensure an adequate flow of environmental services (Batabyal et al. 2003) and hence 
the need to understand ecological resilience. Human decisions lead to actions that have impacts 
on ecosystems, causing changes in ecosystem structure and function. These changes in turn lead 
to changes in the provision of environmental services, which have impacts on human welfare. A 
clear understanding of these links provides information that can lead to the reform of institutions 
and better decisions that ultimately improve the state of ecosystems and the services they provide 
to society. 

The Millennium Ecosystem Assessment report (2005) classified environmental services into four 
categories; (i) provisioning services, which are the products obtained directly from the 
environment like food or water; (ii) regulating services, which are the benefits obtained from the 
regulation of environmental processes such as control of floods, erosion regulation, water 
purification and waste treatment; (iii) supporting services which are needed to maintain the 
functioning of other ecosystem processes, including nutrient cycling; soil creation; and 
photosynthesis; and (iv) Cultural services which are the non-material benefits that people obtain 
the environment such as aesthetic pleasure, recreational opportunities, and spiritual and cultural 
sustenance. 

Payment for Environmental Services 

Natural resources are the basis of subsistence in many rural communities and the livelihoods of 
developing country populations are directly dependent on healthy ecosystems. There is a 
recognized link between poverty alleviation and the benefits that people derive from ecosystem 
services. Payment for Environmental Services (PES) has been presented as contributing towards 
sustainable development—a positive incentive to combine nature conservation and livelihood 
development (Gross-Camp et al. 2012). The PES approach strives to attain both goals of 
economic gain and environmental nourishment. PES is a policy instrument that combines the 
transfer of monetary resources directly to farmers or other rural actors in exchange of a land-use 
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or management practice that increases or secures the provision of an environmental service. The 
most widely applied definition of PES given by Wunder (2005) refers to PES as “a voluntary 
transaction in which a well-defined environmental service (ES), or a land-use likely to secure 
that service, is being bought by at least one well defined ES buyer from a defined ES provider, if, 
and only if, the ES provider secures ES provision”. While there is no consensus on this definition 
of PES schemes, it introduces basic principles that differentiate PES schemes from other market-
based policy instruments. 

While the definition of Wunder (2005) is acknowledged and widely applied, it is increasingly 
considered to be too narrow in some aspects and thereby excluding PES-like incentive and 
effective rewarding schemes that do not adhere strictly to these principles (Sommerville et al. 
2009; Swallow et al. 2007; Pagiola et al. 2005). Since 2005, efforts have been undertaken to 
refine and improve the concepts (Karousakis 2010; Swallow et al. 2007; Wunder et al. 2008; 
Sommerville et al. 2009). This has resulted in the development of a number of alternative and 
extended concepts such as: Markets for Ecosystem Services (MES) (Pagiola and Platais 2007), 
Compensation for Ecosystem Services (CES) (Van Noordwijk and Leimona 2010), International 
Payments for Environmental Services (IPES) (UNEP et al. 2006) or Compensation and Rewards 
for Ecosystem Services (CRES). 

Compensation and Rewards for Ecosystem Services (CRES) are defined as negotiated and 
contractual agreements between ES stewards, ES beneficiaries and/or intermediaries aimed at 
maintaining, enhancing, reallocation or offsetting of damage to ES (Swallow et al. 2007). 

Pagiola (2010) provided three reasons that make PES particularly attractive namely: i) it can be 
implemented as a development program that has the ability of generating its own finance; ii) it 
can be economically efficient, since efforts can be focused where benefits of conservation are 
highest and costs are lower; and iii) it can be more sustainable in the long-term, since it relies 
more on self- interested users than on external supporters such as governments, NGOs or donors. 
It follows from this that in a situation of high environmental concerns and limited financial 
resources, PES can generate additional alternative resources, allocate funds to environmentally 
friendly management practices and sustainable production patterns (WWF 2012). Payments for 
Environmental Services (PES) schemes require clear and enforceable rules and transaction 
mechanisms to foster trust and confidence among stakeholders (Robertson and Wunder 2005). 
Identification of farmers’ preferences for management options provides information to support 
the development of acceptable management contracts for PES schemes. 

Methodology 

Sampling Procedures 

To generate the sampling frame GIS was used to delineate the watershed area for the Kuywa 
River and the sampling frame was the list of households living within the delineated watershed 
based on the Kenya National population Census 2009. Using catchment maps provided by the 
Lake Victoria North Water Resources Management Authority (LVNWRMA), overlaid on a GIS 
map with administrative boundaries; the researcher listed all sub-locations (smallest 
Administrative unit) that fell within the watershed. Using a random sampling technique, six sub-
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locations were selected for inclusion in the study. Since the sub-locations vary in size and 
population, selection of sample households was based on a spatial sampling technique; 
systematic unaligned pattern (McCoy 2005). Accordingly for each sub-location random 
sampling points (RSP) were calculated in each cell using ArcGIS tools. This guaranteed a good 
spatial representation of the sample set. Each RSP represented a survey respondent. For each 
RSP the GIS coordinates were provided and used to identify the respondents on the ground. 
Some RSP fell at a spot with no household like churches or market places. To take care of this, 
some reserve RSP were generated to replace possible ineligible ones. The sample size was 
determined by the experimental design as outlined in the next section. 

Experimental Design 

To determine which management scenario would be ranked by the respondents, and therefore the 
experimental foundation for the design of the conjoint analysis, attributes and attribute levels 
were selected based on information collected from a review of literature, focus group discussions 
and key informant interviews. The study selected six attributes with various levels namely: (i) 
Land area to be committed (ii) Length of commitment period; (iii) Right to harvest products 
from committed land; (iv) Incentive Scheme; (v) Local scheme administering Agent; (vi) 
Required free labor contribution. The design of the hypothetical scenarios (Product) was then 
created by combinations of different attribute levels using a factorial design method on the 
selected attributes previously employed by Arifin et al. (2009). Of the six attributes, four 
attributes had three levels and two had four levels therefore (34*42) generated a total of 1,296 
management scenarios. Based on a pre-test of the questionnaire, it was determined that each 
respondent could comfortably rank a maximum of 9 management scenarios, therefore the full set 
of scenarios could be handled by 144 respondents. The 1,296 management scenarios were 
divided among the 144 respondents in a manner that achieved a near orthogonal design using 
AlgDesign package from R statistical system (Wheeler 2008). The respondents were asked to 
rank the scenarios on a scale of 1-5 for each hypothetical scenario in terms of the likelihood that 
s/he would participate. 

Model Specification 

The study applied conjoint analysis to evaluate farmers’ preferences towards various unique 
hypothetical management scenarios that could be applied to a proposed Payment for 
Environmental Services (PES) scheme. A fundamental characteristic of this approach is that the 
utility derived from a product can be decomposed into part-worths1 relating to the different 
attributes of that product. To ensure accuracy and reliability of the results for the conjoint 
analysis, the data collected was analyzed using three models; (i) the traditional conjoint rating 
model; (ii) the Binary Logistic regression; and (iii) the ordered logit model. The traditional 
conjoint rating model was used to analyze rating data assuming intervals are equal. A binary 
logistic regression was used to assess the effect of the levels of the attributes on farmer’s 
preference to definitely undertake a specific scenario. While the Ordered logit model was used to 
analyze the rating data assuming intervals are not equal. 

                                                           
1 Part-worths 

https://www.surveyanalytics.com/help/143.html
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The statistical method primarily used in Traditional conjoint analysis is Ordinary Least Squares 
regression. The underlying assumption of this method is that the rating scale responses satisfy 
the numerical properties associated with interval scales i.e. that  individuals can use rating scales 
to provide meaningful differences between scenario profiles and that the units of the rating scale 
represent equal differences. The landholders’ rating for each management scenario is assumed to 
be proxies for individual utility. And assuming (a) rating scale intervals are equal; (b) the 
individual’s utility function is strictly additive and linear in the model parameters; (c) The errors 
are distributed normally and independently with constant variance; the unobserved latent utility 
of individual n when he selects management scenario j will be expressed as: 

(1) Unj = βo + β1Rnj +εnj 

 
Where: 
 

β are unobserved true parameters that linearly relate the observed ratings to the 
unobserved latent utility 

 
R are the rating given by respondent n to management scenario j 
ε is an error term 

 
The ratings provide information about the true utilities, and thus allow one to specify the rating 
data as a linear regression of attribute levels as follows: 
 

(2) Rnj = αo + β1X1,1 + β2X1,2 + ... + βm-1X1,m-1 + ...+ βk(m-1)Xk(m-1) + εnj 
 
Where: 
 

β’s are utility or preference estimates (part-worth) associated with each attribute level, and 
εnj is an error term that must satisfy the usual OLS assumptions of mean zero, constant 
variance and independence. 

 
If the assumptions are satisfied, the estimated β’s can be interpreted as part-worth utilities, 
representing the conditional response means associated with each attribute level. 
 
A binary logit model was used to assess the effects of the levels of attributes on farmers’ 
preferences to definitely undertake a specific scenario among the different options presented 
during the conjoint experiment. For purposes of logit modeling a binary dependent variable Y is 
created; Where: 

 
Y = 1 when the individual would definitely undertake a given scenario; and 
Y=0 otherwise. 

 
In this approach only those individuals who said they would definitely undertake a given 
scenario were counted as participating. Further it is assumed that individual’s decisions to 
participate depend upon program attributes. The rational farmer will prefer to undertake the 
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ithmanagement scenario if the utility he expects to derive from i is greater than or equal to the 
utility he would expect to derive from other alternative contract scenarios. In other words: 

 
Yi= 1 if Uni ≥ Unj , ∀j≠i and 
Yi = 0 if Uni ≤ Unj , ∀j≠i 

 
It follows that the utility that farmer n derives from the observed attributes of the ith land 
management scenarios can be represented as: 
 

(3) Vni = βiX1i + ....+ βkXki + αiHi +.....+ αRHR 

 
X1i .... Xki are levels of the identified attributes 
H1 ..... Hs are respondent’s individual socio-economic characteristics 
Β1...... βk and α1 ...αs are unknown parameters 

 
An ordered Logit model was used in the analysis of the respondents rating for alternative 
management scenarios. Suppose a rating scale of 1 – 5; it follows that the dependent variable is 
the rating between 1 (a respondent preferred that he would definitely not undertake) and; 5 (a 
respondent preferred that he would definitely undertake). The independent variables are the 
levels of the attributes and the specific characteristics of the respondents. We assume that any 
contract that the farmer rates with a higher number is preferred over any contract that he/she 
rates with a lower number. But unlike in the traditional conjoint model, we do not assume 
that the intervals between ratings are equal. The ratings are characterized as discrete and 
ordered, but not ordered by equal intervals and again assuming the error terms are distributed 
over the logistic function. 
 
It follows then that the utility that farmer n derives from the observed attributes of the ith land 
management scenarios can be represented as 
 

(4) Vni =βiX1i + ....+ βkXki + αiHi +.....+ αRHR 

 
Where: 

X1i .... Xki are levels of the identified attributes 
H1 ..... Hs are respondent’s individual socio-economic characteristics 

Β1...... βk and α1 ...αs are unknown parameters 
 
Though Vni , the indirect utility derived from a particular contract cannot be observed, the 
conjoint rating experiment provides information about farmer’s ratings of alternative scenarios. 
We observe the rating 1 through 5 where: 

 
Rating = 1 ifVi ≤ µ1 

Rating = 2 ifµ1 ≤ Vi ≤ µ2 

Rating = 3 ifµ2 ≤ Vi ≤ µ3 

Rating = 4 ifµ3 ≤ Vi ≤ µ4 

Rating = 5 ifVi ≥ µ4and 
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µ1 .......µ4 are estimated cut off points 
 
The probability that the farmer will give a rating of j to the ith contract scenario is 
given as:  
 

(5)  Pr(Rating = j) = Pr[µj-1 < (β1X1j + ... βKXkj + α1jH1 +.... + αRJHR ) < µ4] 

 
Results and Discussion 
 
Socio-Economic and Demographic Characteristics of Respondent 

 
Of the 144 respondents, 42.1% were male and 57.9% were female. Demographic 
characteristics of respondents are said to affect their responses. An examination of these 
showed that the respondents ranged from age 18 years to 86 years, with an average age of 41 
years. Respondents had an average household size of 6 persons and ranging from one person 
per household to 13 people per household. This indicates that in the study area majority of the 
people are middle aged and they have relatively large families compared to the county 
average of 5.31persons per household (KNBS 2010). Majority of the respondents had some 
years of formal education, with those with primary education making up 51% of the 
respondents and those with secondary education 37.2%; technical and university levels 
1.4% and 4.8% respectively. Those with no formal schooling made up only 5.5% of the 
respondents. The main occupation and therefore main source of income for the respondents is 
farming comprising over 80% of the respondents. Income level has been predicted to affect 
farmer’s land use choices; Farmers in the study area have a mean income of approximately 
USD 149 per month. The average income from farming activities was approximately USD 
102 per month and that from off-farm activities was approximately USD 46 per month. This 
is consistent with reports that the area suffers high unemployment (KNBS 2010) and the low 
farm income could indicate poor farming methods and/or poor soils, which are all indicators 
of land degradation. The low mean income indicates high level of poverty which, when 
converted to income per person per day, translates to less than a dollar a day at approximately 
USD 0.8 per person per day, based on the assumption of a 30-day month and household size of 
six. 

 
Land is an important factor of production in rural economies and therefore land size, tenure and 
other variables affecting land are critical to any scheme. The study examined the land use 
characteristics of the respondents and found that they have an average land size of 3.4 acres 
ranging from land as small as 0.25 acres to a maximum of 24 acres. The respondents have 
lived on these farms for periods ranging from 1 year to 62 years with an average length of stay 
being approximately 17years. Land tenure is an important factor that has been found to affect 
the decision to participate in land management schemes (Kosoy 2007). The land tenure 
upstream differed among respondents with individual tenure accounting for 52.8%; family land 
33.3%; community land 3.5% and squatters accounted for 10.4% of the respondents. These 
findings indicate that slightly over half of the participants have secure rights to the land they live 
on. This is expected to affect the decision they make to participate in the hypothetical scheme, 
since one need to be able to guarantee their ability to provide the environmental service to be 
able to participate in a PES scheme. 
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State of the Environment in the River Kuywa Watershed 
 
For PES to be viable there must be a valuable environmental service that is actually being 
degraded or whose degradation is imminent, and key stakeholders who perceive, or can be made 
aware of, both the value of the environmental service and the threat. It must also be possible for 
actions by defined individuals or groups to mitigate these threats or prevent degradation. The 
study examined the state of the environment within the study area and found that 82.8% of the 
respondents perceived the catchment as degraded while another 6.9% thought it was very 
degraded. Further, since the study area was in the River Kuywa catchment, the state of the water 
in the river was seen as an indicator for the state of the environment. In this regard the study 
found that 81.25% and 9.03% of the respondents reported that the quality of water in the river 
was poor and very poor respectively. On the other hand, 74.3% of the respondents said the 
quantity of water was reliable against those who felt it was unreliable of 25.7%. To find out 
which were the most prevalent environmental challenges in the watershed respondents were 
asked to rank environmental problems according to how severely they affect them, with 1 being 
the most prevalent problem and 6 the least prevalent. Respondents felt that poor water quality 
was their biggest environmental problem, followed by deforestation, wetland degradation, loss 
of biodiversity, poor agricultural yield and the problem of least concern was inadequate water. 
These challenges were blamed on increased human activities and the magnitude of these 
problems has led to increasing poverty and food insecurity among the communities, 
deteriorating environmental conditions and continued depletion of natural resources. 
 
The design and implementation of watershed PES scheme is premised on stakeholders 
recognizing the relationship between the condition of the ecosystem and its capacity to provide 
environmental services for instance suitable land use activities like agro-forestry practices, 
organic agriculture are expected to enhance provision of environmental services such as 
provision of clean water, increased ability of the soil to absorb water, vegetation filtration 
potential, water flow rates and weather buffering of the wetland and thus the water quality and 
flow seen as the most valuable of hydrological services. Recognizing this relationship 
establishes a basis for connecting the needs and wellbeing of downstream users of water to the 
actions of upstream land managers. This knowledge is expected to help influence upstream land 
use and management practices. Based on this the study sought to find out the level of awareness 
of the respondents, whether they were already carrying out environmental conservation 
activities, what kind of environmental activities the respondents are already carrying out, and if 
they are not practicing any conservation initiatives why they choose not to. Majority of the 
respondents, (89.4%) are aware that the activities farmers carry out on their farms upstream 
affects the quality and quantity of water received by downstream and urban users. However, 
only about 56 % are carrying out conservations activities on their farms. Despite the high 
awareness on environmental conservation within the watershed only 4% of the respondents had 
heard of trade in environmental services in any of its forms. The study results show that the 
respondents are aware of the interrelatedness of the upstream activities to the downstream 
benefits. However, this was not matched one-to-one with those who are implementing 
conservation measures to reduce their impact. The reasons given for not engaging in 
environmental conservation included a lack of awareness, inadequate labor, lack of money and 
too little land. 
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Results from the Conjoint Analysis 
 
Each respondent was asked to rank a set of nine unique management scenarios. The ranking thus 
obtained was subjected to analysis using the respondents’ ranking for the alternative 
management scenario as the dependent variable while the attributes were included as 
explanatory variables. The results of a traditional conjoint analysis generated by running an 
ordinary least square regression of ranking on attributes of management scenarios are presented 
in Table 1. 
 
Table 1. Results of the Traditional Conjoint Analysis 
 
Attributes 

Estimate 
(Log Odds) 

Std. 
Error 

 
z value 

 
Pr(>|z|) 

 
Odds 

marginal. 
effects 

Change 
∆p 

Land area 20% 0.06 0.48 0.13  0.89 1.06 0.011 0.049 
Land area 40% -1.13 0.52 -2.18 0.03* 0.32 -0.212 -0.916 
Commitment period 15yrs -1.49 0.55 -2.72 0.006** 0.22 -0.282 -0.96 
Commitment Period 30yrs -1.19 0.46 -2.58 0.009** 0.31 -0.223 -1.215 
Harvest partially permitted 0.15 0.49 0.31 0.76 1.16 0.029 0.123 
Harvest not permitted -0.29 0.48 -0.59 0.55 0.75 -0.0541 -0.233 
Incentive agric. extension 0.13 0.63 0.20 0.84 1.14 0.024 0.103 
Incentive Microcredit 0.26 0.53 0.49 0.62 1.30 0.049 0.212 
Incentive Cash Ksh.5,000 0.38 0.63 0.59 0.55 1.46 0.071 0.305 
Administrator local NGO 0.27 0.56 0.47 0.64 1.30 0.050 0.216 
Administrator WRMA -0.30 0.52 -0.59 0.55 0.74 -0.057 -0.247 
Admin. rural water supply -0.74 0.58 -1.26 0.21 0.48 -0.138 -0.597 
Free labor 2 days/mth 0.19 0.49 0.39 0.69 1.21 0.037 0.158 
Free labor 3 days/mth -0.02 0.50 -0.05 0.96 0.9 -0.005 -0.020 

Significant at 0.005 ** ; Significant at 0.05 * ; 
Source. Field Survey (2013). 
 
The binary logit analysis estimated the probability that farmers would definitely undertake any 
of the management scenarios. The dependent variable Y=1 for management scenarios which 
received a conjoint ranking of 5 (individual would definitely undertake that scenario) and Y= 0 
otherwise. The results of the binary logit analysis are presented in Table 2. 
 
Analysis using the ordered logit, in which the dependent variable, the ratings were characterized 
as ordered but not by equal intervals, and those of the traditional conjoint, in which the intervals 
between the dependent variable, ratings, were assumed to be equal, returned the same results. 
The results from the binary logit analysis, in which the dependent variable was not continuous, 
showed slight differences. Despite the variations made to the dependent variable, results from all 
three models used, indicated that commitment period and percentage land area to be committed 
were significant factor affecting the respondents’ decision to select a management scenario. The 
binary logit analysis also returned a significant result for the right to harvest products from the 
committed land. The rest of the factors do not significantly affect the preference of farmers for a 
given management scenario. Commitment period (15years and 30years) is highly significant at 
p<0.005 and is negatively related to the respondents ranking. This means management scenarios 
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with longer commitment periods were rated lower. Land area to be committed becomes 
significant at p<0.05 after the area exceeds 40% of the total farmers land area and is also 
negatively related to respondents ranking. Therefore farmers’ ranking is indifferent to land area 
below 40%; however after land area committed approaches 40% any further increase will lower 
the ranking for that scenario. Land area of 20% is not statistically significant. Other than the two 
variables above which are also statistically significant with the Binary Logit, this analysis also 
found that the right to harvest was highly significant and is negatively related to the respondents 
ranking of a management scenario, for the option where land owners are not permitted to 
harvest from the committed land area. This means that a management scenario that denies 
landowners ‘rights to harvest’ will most likely not be selected by the respondents. 
 
Table 2. Results from a Binary Logit Model 
Attributes B Std. Error Wald Stat. P-Value Exp (B) 
Land area 20% -0.576 0.147 15.376 0.000 *** 0.562 
Land area 40% -3.177 0.246 167.095 0.000*** 0.042 
Commitment period 15yrs -0.416 0.164 6.427 0.011*** 0.660 
Commitment Period 30yrs -1.201 0.175 46.879 0.000*** 0.301 
Harvest partially permitted -0.120 0.166 0.524 0.469 0.887 
Harvest not permitted -0.625 0.172 13.190 0.000*** 0.535 
Incentive agric. extension  0.231 0.199 1.341 0.247 1.260 
Incentive Microcredit  0.179 0.194 0.846 0.358 1.196 
Incentive Cash Ksh.5,000  0.254 0.199 1.632 0.201 1.289 
Administrator local NGO  0.012 0.199 0.004 0.951 1.012 
Administrator WRMA  0.001 0.198 0.000 0.996 1.001 
Admin. rural water supply  0.205 0.199 1.056 0.304 1.227 
Free labor 2 days/mth -0.024 0.170 0.020 0.887 0.976 
Free labor 3 days/mth  0.067 0.170 0.156 0.693 1.070 
Constant  0.609 0.264 5.309 0.021*** 1.838 
Observations  N=1296     
Correct Prediction  69.40%     
Cox and Snell R Square  0.240     
Nagelkerker R Square Hosmer 
and Lemeshow test Chi-Square 

 
 0.339 

    

Significant at 1%, ** Significant at 5%, * Significant at 10%  
Source. Field Survey (2013). 

 
The study calculated ∆p parameter which shows the marginal effect of a change from the 
baseline case situation. Base on the Traditional conjoint analysis presented in Table 1 above, 
everything else being equal, increasing the land area committed to 20 percent is a preferred 
option to that of 10% by nearly 5%. This changes drastically when land area committed 
increases to 40% then the likelihood to be selected decreases by 90%. Going through all the 
attribute levels and comparing them to the baseline, the study was able to rank the attributes and 
found that a management scenario that includes commitment of 20% of land area for a period of 
five years would have the highest likelihood of being selected. This can be combined with other 
likely first choices which include harvesting partially permitted, a cash incentive of USD 59 per 
acre per annum; administered by a local NGO and requiring contribution of free labor for two 
days. The socio-economic and demographic characteristics of the respondents were entered as 
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dependent variables and the decision to participate or not in the schemes was the independent 
variable. Table 3 shows these results. 
 
Table 3. Factors Affecting Decision to Participate in the Land Management Scheme 

Socio-Econ Characteristic Estimate (Log Odd) Std. Error Z-value Pr(.|z|) 
Gender  2.804000 1.199000  2.338 0.019* 

Age  0.120300 0.045810  2.626 0.0086** 

Education  0.469600 0.622300  0.755 0.45 

Household Size -0.775800 0.210400 -3.688 0.0002** 

Awareness of  environmental 
benefits from their farming 
activities  

 6.130000 2.213000  2.77 0.0056** 

Currently carrying out environmental 
conservation activities 

 7.123000 1.647000  4.324 0.000** 

Member of  water resource users 
Associations 

-16.90000 2597.0000 -0.007 0.99 

Association access to financial 
services 

-21.950000 2046.0000 -0.011 0.99 

Land Tenure Systems  6.004000 1.843000  3.258 0.001** 

Land size -0.253900 0.198100 -1.282 0.199 

Farm income  0.000018 0.000012  1.46 0.144 

Annual income Ksh. -0.000011 0.000002 -4.783 0.000** 
Significant at 0.01 **; Significant at 0.05 * 
Source. Field Survey (2013) 
 
Twelve socio-economic, demographic characteristics and perceptions were run and show that 
Gender, age, household size, environmental benefit awareness; carrying out environmental 
conservation on farm, land tenure and annual income are statistically significant, and therefore 
the factors that influence the decision to participate in the scheme. Gender and Age have a 
positive relationship with the decision to participate as has land tenure meaning that females are 
more likely to participate in the scheme than male respondents while as age increases and as 
tenure becomes more secure it is more likely that they will participate in the management 
scheme. Further as expected respondents with awareness, knowledge and prior experience in 
environmental conservation are also more likely to participate in the management scheme. 
Household size has a negative relationship indicating that as household size increases the 
farmers are less likely to participate. Since the scheme will require the commitment of a portion 
of the land, it is likely that a person with a large family feels they are not able to forego use of 
any piece of their land for fear of being unable to provide food for their family using the 
remaining piece. Total annual income is statistically significant and has a negative relationship 
with the decision to participate meaning as income increases it is unlikely that the person will 
participate. This is expected since the total income comprises farm and non-farm income. It is 
expected that non-farm income will increase by larger proportions than the farm income 
therefore it may be correct to assume that increase in non-farm income is the cause of the 
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negative sign. And increase in Non-farm income is usually associated with stay away from 
home since most jobs are in urban areas. 
 
The study found that level of education, and land size were not statistically significant and are 
therefore unlikely to affect the decision to participate in the management scheme. The 
insignificance of level of education is an unexpected result since previous studies show that 
education plays a significant role in environmental management programs in developing 
countries (Balana et al. 2008). This contrary finding could mean that the respondent have 
sufficient environmental awareness, knowledge and hands on experience. Another unexpected 
result was the insignificant and negative relationship of land size and the decision to participate. 
It had been anticipated that given the value attached to land and the generally small land size 
(average land size of 3.4 acres), the decision to participate would be related positively to land 
size. This finding could mean that with other appropriate measures in place, land size is not a 
major constraint in implementing improved land management practices. 
 
Conclusion and Recommendations 
 
Environmental services provided by watersheds are scarce due to destruction and unsustainable 
use of watershed resources. Land degradation, poor water quality and the associated stress on 
human populations continues to be a major challenge to policy makers as demand for water 
increases and the human population continues its exponential growth path. The sustainable 
development thinking highlighted  the  economic  angle  of  the  problem  of  environmental  
management  and  made interdependence central to the policy formulation process. This led to 
governance approaches that incorporate economic consideration into environmental 
management. Work therefore increased to making environmental goods and services 
marketable, through valuation and using this information to inform policymaking. It is from this 
that the concept of Payment for Environmental services grew. Payment for Environmental 
Services (PES) is an economic instrument designed to provide positive incentives to natural 
resource users that are expected to result in continued or improved provision of environmental 
services. In watershed land use decisions by farmers upstream affect the provision of water 
quality and quantity downstream providing a setting in which PES can be applied. PES has 
emerged as an important tool that can motivate farmers to provide environmental services 
through land use changes and adoption of best land management practices. It is premised on the 
concept that to maintain the flow of environmental goods and services for society, incentives are 
needed to induce local people to forego more disruptive land and resource use practices. It is 
also presented as a sustainable, economically efficient and self – financing development 
program that could go a long way to support the goals of increased production at farm level 
while reducing the ecological footprint. The study finds that information on the preferences of 
farmers to aspects of a possible management contract for a PES are a key to setting up a 
sustainable PES scheme. 
 
Using locally identified sets of management attributes and their levels and applying conjoint 
analysis, this study assessed farmers’ preferences for alternative management options for a PES 
scheme aimed at enhancing watershed service in River Kuywa catchment. This conjoint analysis 
study of farmers' preferences for the attributes of management scenarios for PES was analyzed 
using three methods that gave similar results indicating high confidence in the validity of the 
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results. The results indicate that in Mt Elgon Ecosystem and probably elsewhere in Kenya, 
conjoint analysis can be effective in eliciting farmers’ preferences over the attributes for 
management options for PES. The results found that the length of time the management 
intervention will commit the farmers land significantly affected their ranking of the 
management scenarios presented. Land size to be committed also significantly affected the 
ranking of the management scenario, but only after it reached land area of 40% and above 
of the total land area. This is an indication that farmers are willing to set aside a portion of their 
land for the conservation intervention. This leads the study to conclude that preparation of any 
management contract should take these two factors into consideration to encourage farmers to 
accept the contract. Based on the ranking of the farmers for the various management scenarios 
presented to them lead to the conclusion that a management contracts that includes 
commitment of 20% of land area for a period of five years, a cash incentive of USD 59 per 
acre per annum; administered by a local NGO and requiring contribution of free labor for two 
days would have the highest likelihood of being selected. It is therefore recommended that these 
attributes are incorporated in management contracts for a PES scheme for the Kuywa River 
watershed. The study found that gender, age, household size, awareness of upstream effect on 
downstream benefits; carrying out environmental conservation on farm, land tenure and annual 
income are the main factors that affected the decision of the farmer to participate in the scheme. 
These characteristics should therefore be taken into consideration when designing a PES 
scheme. 
 
PES implemented elsewhere in the world have been found to support both development and 
environmental goals, therefore developing countries faced with the problems of land 
degradation, food insecurity and water scarcity should consider the use of this policy 
instrument.  Assessing the preferences of farmers for management options provides an inroad 
into the application of this tool and should be considered by policy makers and practitioners 
who intend to use PES. The findings of this study that land size did not significantly affect the 
farmers’ decision to participate in the scheme implies to policy makers and practitioners that 
environmental goals could be realized despite the size of the land held by the farmers. 
 
The practical value of the findings in this study have been demonstrated, however the study 
focused on only one aspect of an entire toolbox required for the design and implementation of a 
Payment for Environmental Services Scheme. Further research is recommended to fill the gap. 
Specifically for PES to meet the goal for reduced land degradation, research is needed to find 
out which agricultural practice could be promoted in such a scheme to ensure this is met 
alongside the goal of increased food production. 
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