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ABSTRACT 

The study was carried out to determine the effectiveness of using a land user based land 

degradation and livelihood assessment approach, with the overall aim of improving the 

sustainable management of Lake Naivasha. The study focused on two sub-catchments of 

Wanjohi and Turasha within the Lake Basin. A cross-sectional survey was selected for this 

study to allow for triangulation on information collected and to be able to infer the results 

from the sample to the larger population. The study population was all the inhabitants of 

Wanjohi and Turasha watersheds within Lake Naivasha Basin. A sample of 209 inhabitants of 

the two sites was selected as respondents. A structured questionnaire, actual field 

measurements of land degradation and a checklist were used to collect the data. The Data 

analysis was done using the statistical package for social sciences (SPSS) and presented using 

descriptive statistics, frequency tables, percentages and pie charts. The findings from the 

study have established that Land user based land degradation and livelihoods assessments 

approaches/tools can significantly improve the appreciation of the magnitude of land 

degradation, its impacts on livelihoods, role of appropriate interventions and level of adoption 

of the recommended intervention regimes by the land users. Land degradation also results in a 

narrow scope of livelihood strategies for households, aggravating poverty levels in many 

households leading to more environmental degradation and low crop and livestock 

production.  It was also established that a well-managed green water credit scheme can go a 

long way in supporting the sustainable management of the lake through supporting other 

alternative livelihoods and also in improving water use efficiency at farm level. The results 

from this study can inform policy formulation by the relevant government environmental 

agencies to address effects of land degradation in the country through adoption of a land user 

based land degradation and livelihoods assessment to improve on technology adoption and 

promote the use of innovative solutions like the green water credit schemes. 
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CHAPTER 1: INTRODUCTION 

1.1 Background 

Land is our natural ally. But the natural conditions of land and soils are not eternal, and must be 

protected. One of the most significant components of land is the soil, a geo-resource we have 

that ensures water, energy and food security for present and future generations. Healthy soils are 

also vital for building resilience and adapting to climate change (Don, 2012).This important 

function of soil has over the years been undermined by the process of land degradation. 

 

Land degradation is fundamentally the depletion, removal and loss of biodiversity that occurs as 

a result of human activity and natural disasters, such as fire, deforestation, poor crop, animal 

husbandry practices, quarrying, human settlement patterns and physical geography and climatic 

changes, particularly drought (FAO, 1996; Michael and Murmaghan, 2003 and WHO, 2005). 

Land degradation is increasing in severity and extent in many parts of the world, with more than 

20% of all cultivated areas, 30% of forests and 10% of grasslands undergoing degradation (Bai 

et al., 2008). 

 

It is estimated that about 2.6 billion people worldwide are affected by land degradation and 

desertification in more than a hundred countries, affecting over 33% of the earth’s land surface 

(Adams and Eswaran, 2000, Eswaran et al., 2001 and Snel and Bolt, 2003) notes that land 

degradation affects the ecosystem structure and function. It is a global development and 

environmental challenge which led to the establishment of the United Nations Convention to 

Combat Desertification (UNCCD) and also addressed by the other two Rio Conventions, namely 

the Convention on Biodiversity, and the United Nations Framework Convention on Climate 
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Change (UNFCCC); and highlighted in the Millennium Development Goals (UNCCD, 1992; 

UNEP, 2008). In Africa, land degradation and desertification processes result from both human 

activities and climatic variability (UNEP, 2008).  

An estimated 65% of Africa’s agricultural land is degraded due to erosion and/or chemical and 

physical damage and 31% of the continent’s pasture lands and 19% of its forests and woodlands 

are classified as degraded (UNEP, 2008, FAO, 2005). Overgrazing has long been considered the 

primary cause of degradation in Africa but it is now thought that rainfall variability and long-

term drought are more important determinants (UNEP, 1997).  

 

For Kenya a report by UNEP (1997) indicates that 64% of Kenya’s land area is potentially 

subject to moderate desertification and about 23% is vulnerable to severe to very severe 

desertification. In the northern rangelands, 12.3% of the land surface area suffered from severe 

land degradation, 52 % to moderate land degradation, and 33% faced slight vulnerability to 

degradation. The same study identified degradation in Arid and semi-arid (ASALs) as a potential 

precursor to widespread desertification. In the early 2000s, approximately 30%  of Kenya was 

affected by  severe to very severe land degradation (UNEP, 2002), and an estimated 12 million 

people, or a third of the Kenya’s population, depended directly on land that is being degraded 

(Bai et al. 2008). The droughts of 1970 and 2000 accelerated soil degradation and reduced per-

capita food production (GoK, 2002). 

 

It is often assumed that land degradation only affects soil fertility, however, the effects of land 

degradation often more significantly affect receiving water courses (rivers, wetlands and lakes) 

since soil, along with nutrients and contaminants associated with it, are delivered in large 
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quantities to these ecosystems(Sujatha et, al., 2000). Land degradation therefore has potentially 

disastrous effects on water resources. In Kenya the effects of massive land degradation has been 

witnessed in Lake Victoria where there has been widespread invasion of the lake by the  water 

hyacinth weed (Eichhornia crassipes), which has caused heavy financial losses due to low fish 

catches, high cost of water treatment and transport hitches. 

 

One other important natural resource in Kenya that has undergone similar ecosystem degradation 

is Lake Naivasha, it is a globally important ‘wetland ecosystem” (Torrion, 2002). `It is an 

important source of economic wealth for the country in the form of ecotourism, geothermal 

energy production, and floriculture. Despite the contribution of the basin to the National 

economy, the land is no longer  fertile, the fisheries are almost lost, and Lake Naivasha has 

become the sink of all residential and industrial wastes.` 

 

Regulation of water abstraction and wastewater discharge is extremely weak, with a survey by 

Robert et al. (2006) showing that over 80% of water withdrawals do not have a valid permit and 

that over half of the water used in the basin is technically illegally abstracted. The same report 

indicates that the Water Resource Management Authority (WRMA) that is responsible for 

enforcement of rules/regulation to manage the Lake sustainably lacks both the funding and 

political support needed to deliver on its mandate. 

 

Brecht et al .(2005) highlighted the Water related impacts and a risk in Naivasha that includes 

depletion of basin flows and lowered groundwater and lake levels due to over-abstraction and 

drought. The lake water quality has deteriorated through high nutrient and sediment inflows that 
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emanates from run-off and pollution from agricultural chemicals and untreated human waste. 

Other environmental challenges include habitat degradation, riparian encroachment, invasive 

species like the water hyacinth and reduction in biodiversity and fishery production.  

 

WWF (2010) indicated that during the dry spells such as that seen in 2009, water use becomes 

unsustainable as more water is extracted than flows into the Lake, and that increasing demands 

for extraction. And an increasing likelihood of dry and hot periods under climate change means 

that Lake Naivasha faces a severe and immediate water management challenge. Ultimately, a 

failure to address this challenge may lead to hydrological and ecological balance, and contribute 

to social and economic impacts that will be felt nationally. The arising risks that have emerged 

from failure to manage the Lake resources should be shared by the national and county 

governments, communities, private sector and environmentalists; this therefore presents a shared 

opportunity for collective action. 

 

An assessment by local stakeholders supported by WWF (2010), did indicate critical 

opportunities which included, improving institutions, creating and strengthening innovative 

partnerships and the development of a stewardship standard to guide, incentives and differentiate 

responsible water use in the basin. Besides that quality technical knowledge and information was 

also noted to be fundamental. 

 

In the past, various assessment methods have been used in an attempt to avail relevant scientific 

information. The problem has however been low adoption and or adaptation by land users of the 

interventions recommended by experts which has been attributed to use of various assessment 
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methods such as Geographical Information Systems (GIS) through use of Remote Sensing and 

modelling which are expert-based (Omuto et al., 2009 and John et al., 1988) and communicates 

little to the land user on the magnitude of the land degradation problem. Clearly a gap exists 

between the research conducted, the results and the utilization of the findings for sustainable 

management of the basin that has had more than a fair share of research undertakings (Lal, 

1998). 

 

Onyango et al. (2011) indicated that in spite of a wide range of research work conducted in the 

study area, a significant amount of the output has not reached the relevant stakeholders. 

Moreover, stakeholders have decried the language used in disseminating scientific research, 

arguing it was not comprehensible for use by an ordinary stakeholder. This suggests that as much 

as they would be interested in using the findings to address environmental conservation issues, 

most stakeholders experience language barrier that compounds their problem. Therefore they 

suggested a number of solutions including: the need to digest research findings with the 

participation of the land users, make more research findings easily available and accessible to 

stakeholders, and the need for the formation of a stakeholder advisory board to serve as a link 

between the research community and local stakeholders in the sustainable management of 

resources in the Lake Naivasha basin. 

 

To address the above research gaps, the current research used a land user based land degradation 

and livelihoods assessment methodology, which emerged in the earlier 1990s, to explore the 

impacts of land degradation on the choice of livelihoods of the land users both upstream and 

downstream within the Lake Naivasha Basin. The study further explored the applicability of 
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payment for environmental services (PES) or the Green Water Credit (GWC) scheme in the 

sustainable management of the Lake.  

 

The findings of this study aims to contribute to an information database for reference by 

technical and policy makers on how best to improve levels of adoption of technical 

recommendations by land users. The location of Lake Naivasha and the two study sites are 

shown in Figures 3 and 4 on page 28. 

 

1.2.1 Statement of the Problem 

Land degradation is a global environmental and development issue. Up-to-date quantitative 

information is needed to support policy and action for food and water security, economic 

development, environmental integrity and resource conservation. To meet this need, the Global 

Assessment of Land Degradation and Improvement (GLADA) recommend the use of Remote 

Sensing technique to identify degraded areas and areas where degradation has been arrested or 

reversed. This screening is normally followed up within the parent GLADA program by actual 

field investigations to establish the situation on the ground.  Findings therefore remain 

provisional until validated in the field (Sujatha e t al., 2000). 

 

Unfortunately in the case of Lake Naivasha, much of the research work done so far on land 

degradation assessment has been based on use of Remote sensing/modelling, without validation 

of the same using actual field assessment approaches (Omuto et al., 2009 and Torrion et al., 

2002). This has led to the recommendation of inappropriate technologies that does not suit the 
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local contexts, leading to low adoption of the recommendations given, in an attempt to reverse 

the evident land degradation in the basin. This research was therefore designed and carried out 

using the land user land degradation/livelihood assessment framework with the prime objective 

being to address the above sited challenges. 

 

1.2.2 Objective of the Study 

The purpose of this study was to evaluate the effectiveness of using a land user based land 

degradation and Livelihood assessment approach in the sustainable management of Lake 

Naivasha. 

 

1.3 The Specific Objectives of the study were 

1. To assess the effectiveness of land user based land degradation assessment approach in the 

sustainable management of Lake Naivasha. 

2. To establish the links between land degradation and impacts on livelihoods of the inhabitants 

of the Lake. 

3. To explore the applicability of Green Water Credit (GWC) scheme in reversing land 

degradation and in supporting alternative livelihoods leading to sustainable management of 

the Lake. 

 

1.4 Research Questions 

This study sought to answer the following questions: 
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1. What is the effectiveness of using land user based land degradation approaches in the 

sustainable management of Lake Naivasha? 

2. What are the impacts of land degradation on the livelihoods of the inhabitants of Lake 

Naivasha Basin? 

3. What is the contribution of Green Water Credit (GWC) on reversing land degradation and 

sustainable management of Lake Naivasha Basin? 

 

1.5 Significance/Justification of the Study 

NEMA (2004) indicates that “Lake Naivasha supports the vital horticultural sub sector that 

contributes 36% of Kenya’s GDP and employs over 75,000 people. The lake provides water to 

over 300,000 inhabitants and to wildlife and is also linked to geothermal electricity generation. 

However, during dry spells such as that seen in 2009, water use becomes unsustainable as more 

water is extracted than flows into the lake. Increasing demands for extraction and increasing 

likelihood of dry and hot periods under climate change mean that Lake Naivasha faces a severe 

and immediate water management challenge. Ultimately, a failure to address this challenge is 

likely to lead to hydrological, ecological imbalance, thus resulting in social and economic crisis”. 

Additionally, over the years the lake has experienced great challenges pertaining to increased 

sediment and nutrient loads, communal conflicts over the water resources, decrease in fish 

catches, and invasion by the destructive water hyacinth (Francesca et al., 2011). With the 

inevitable negative effects of climate variability the aforementioned challenges will greatly be 

magnified.  
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Therefore this study made use of land user based land degradation and livelihood assessment 

methodology in order to close the gap between experts and land users within the Lake, and that  

by promoting participation of land users in land degradation assessment there would be an 

improvement in the appreciation of the problem of land degradation by land users, leading to 

development of socially  acceptable technical interventions and livelihood options that have 

potential to reverse land degradation in the Lake. 

Much of the literature cited indicate an extensive use of modelling, remote sensing and 

researcher based plot level measurement of land degradation, same case as sustainable 

livelihoods assessment for Kenya. In Kenya apart from an independent study on green water 

credit scheme for the upper Tana River Watershed by Kauffman et al. (2007) minimal research 

work has been done on Green Water Credit scheme.   

Studies conducted so far have paid limited attention to the linkage between land user based land 

degradation and livelihood assessment methodology and green water credit on    the sustainable 

management of Lake Naivasha. This research was therefore designed to fill that research gap, 

show how to use the sustainable livelihoods framework in assessing the links between land 

degradation and livelihoods for the inhabitants of the Lake and the applicability of GWC in 

reversing the effects of land degradation, supporting other alternative livelihoods and thereby 

contributing to the sustainable management of the lake. 

The results from this study are intended to facilitate policy makers and other service providers to 

develop relevant policies and technological interventions that are re-aligned to the realities on the 

ground, make contribution to the knowledge base on integration of green water credits in 

reversing land degradation and promoting sustainable livelihoods, contributing to social 
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inclusion of the resource poor and vulnerable communities leading to the sustainable 

management of Lake Naivasha. 

 

1.6 Definition of terms 

Land degradation: Generally signifies the temporary or permanent decline in the productive 

capacity of land (UN/FAO, 1997). For purposes of the study land degradation was treated as a 

concept in which the value of the biophysical environment is affected by one or more 

combination of human-induced processes acting upon the land.  

 

Livelihoods: This study adopted the definitions given by Carswell (1997) Carney (1998) and 

DFID (2001). Which describes “Livelihoods as comprising of resources or assets (human, 

natural, social, physical and financial capital) and access to use these that enable strategies to be 

employed in order to survive and attain desirable livelihood outcomes such as income, food 

security, well-being and sustainable use of natural resources” In this research, livelihoods are 

represented by livelihood strategies each household undertakes as a response to land degradation.  

 

Sustainable development:  Refers to a mode of human development in which resource use aims 

to meet human needs while ensuring the sustainability of natural systems and the environment so 

that these needs can be met not only in the present, but also for generations to come 

(Brundtland,1987). More recently, it has been suggested that a more consistent analytical 

breakdown is to distinguish four domains of economic, ecological, political and cultural 

sustainability. This is consistent with the UNESCO move to make 'culture' the fourth domain of 

sustainability. Other important sources refer to the fourth domain as 'institutional' or as 'good 

http://en.wikipedia.org/wiki/Human_development_%28humanity%29
http://en.wikipedia.org/wiki/Resource
http://en.wikipedia.org/wiki/Environment_%28biophysical%29
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governance (UNESCO, 2005). A livelihood is sustainable when it can cope with and recover 

from stress and shocks and maintain or enhance its capabilities and assets both now and in the 

future, while not undermining the natural resource base (Chambers and Conway, 1991). This 

research adopted the two definitions as given by Brundtland (1987), UNESCO (2005), Chambers 

and Cornway (1991) which combines aspects of economic, ecological, political, cultural and 

institutional domains that encamp uses sustainable development/livelihoods, this was evaluated 

in this study through assessment of the five   assets of, social, physical and human capital assets. 

 

Green Water Credits (GWC): are payments or rewards for water and land management 

services provided by upstream land users, which in turn benefit downstream  water users by 

providing them better-quality water and a more reliable supply(IFAD/ISRIC, 2010; Droogers et, 

al. ( 2006 ) and IFAD/ISRIC (2007). Green water credit in this study was taken to mean any 

form of reward made to land users to support sustainable use of land resource and water. 

 

1.7 Limitations of the Study 

The research sought specifically to determine the relationship between land degradation and 

livelihoods assessment in the sustainable management of Lake Naivasha. Focus for this study 

was narrowed down to two watersheds (Wanjohi and Turasha). The study did have some 

limitation, the main one being the field measurements for individual indicators of land 

degradation that had the potential of undermining the study. An attempt was made to overcome 

this limitation through the use of triangulation (measurements of a variety of other 

indicators)..The other limitation emanates from the fact that the  
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 Lake and its basin have extensively been researched on, it was possible some of the respondents 

could have provided the type of information they have always been giving other researchers who 

have undertaken studies in the two watersheds.  This limitation was addressed through 

conducting prior sensitization workshops with key stakeholders to highlight on the objectives of 

the study, importance of the study to the community. And on how different it was to other 

studies that had already been carried out in the basin.  

 

The said limitation was also managed through triangulation which involved confirming findings 

by interviewing different respondents, using other interviewing instruments and by interviewing 

more focus groups. 
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CHAPTER 2:  LITERATURE REVIEW 

2.0 Introduction 

In this chapter a critical review of existing literature on the topic under study is presented, this 

includes previous work done focusing on land degradation assessment, using a variety of 

assessment approaches and then zeroing in on land user based land degradation and livelihoods 

assessment. Relevant information on the issues of Green Water Credits and the schemes 

application in promotion of sustainable livelihoods and management of a water resource is also 

provided. 

 

2.1 Land degradation. 

Land degradation generally signifies the temporary or permanent decline in the productive 

capacity of the land (UN/FAO (1997). Another definition by Michael and Murmaghan (2003) 

describes it as, “the aggregate diminution of the productive potential of the land, including its 

major uses (rain-fed, arable, irrigated, rangeland, forest), its farming systems (e.g. small holder 

subsistence) and its value as an economic resource." This link between degradation (which is 

often caused by land use practices) and its effect on land use is central to most definitions of land 

degradation.  

 

The decline in land quality caused by human activities has been a major global issue since the 

20th century and will remain high on the international agenda in the 21st century (Eswaran et al., 

2001). The immediate causes of land degradation are inappropriate land use that leads to 

degradation of soil, water and vegetative cover and loss of both soil and vegetative biological 

diversity, affecting ecosystem structure and functions (Snel and Bot, 2003). Degraded lands are 

more susceptible to the adverse effects of climatic change such as increased temperature and 
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more severe droughts. Land degradation encompasses the whole environment but includes 

individual factors concerning soils, water resources (surface, ground), forests (woodlands), 

grasslands (rangelands), croplands (rain fed, irrigated) and biodiversity (animals, vegetative 

cover, soil) (FAO, 2005). The complexity of land degradation means its definition differs from 

area to area, depending on the subject to be emphasized. In Europe, soil erosion is regarded as 

one of the major and most widespread forms of land degradation, and as such poses severe 

limitations to sustainable agricultural land use. In general, deterioration of resources in Europe 

comes as a result of climate change, land use and human activities. Soil erosion in Europe is 

mainly caused by water and to a lesser extent by wind (Gobin et al., 2004).  

 

According to the expert-based Global Assessment of Human-induced Soil Degradation 

(GLASOD) survey, about 15% of land is degraded (Oldeman et al., 1991). The highest 

proportions were reported for Europe (25%), Asia (18%) and Africa (16%); the least in North 

America (5%). As a proportion of the degraded area, soil erosion is the most extensive, causing 

more than 83% of the area degraded worldwide (ranging from 99% in North America to 61% in 

Europe); nutrient depletion causes a little over 4%, but 28% in South America; salinity less than 

4% worldwide but 7% in Asia; contamination about 1% globally but 8% in Europe; soil physical 

problems 4% worldwide but 16% in Europe (Oldeman et al., 1991). 

 

The phenomenon is most pronounced in the dry lands, which cover more than 40% of the earth’s 

surface (Dobie, P, 2001). Around 73% of rangelands in dry land areas are currently degraded, 

together with 47% of marginal rain-fed croplands and a significant percentage of irrigated 



15 

 

croplands (UNCCD, 1991, 1994). Overgrazing has damaged about 20% of the world’s pastures 

and rangelands (FAO, 1996).  

 

In Africa, land degradation and desertification processes result from both human activities and 

climatic variability (UNEP, 2008). An estimated 65% of Africa’s agricultural land is degraded 

due to erosion and/or chemical and physical damage. 31% of the continent’s pasture lands and 

19% of its forests and woodlands are also classified as degraded (UNEP, 2008; FAO, 2005). 

Overgrazing has long been considered the primary cause of degradation in Africa but it is now 

thought that rainfall variability and long-term drought are more important determinants UNEP( 

1997,2000)  Land degradation is especially widespread in Sub-Saharan Africa, affecting 20-50% 

of the land and some 200 million people (Snel and Bot, 2003; Kaplanga, 2008).  A study by 

UNEP (1997) showed that 64% of Kenya’s land area was potentially subject to moderate 

desertification and about 23 per cent were vulnerable to severe to very severe desertification: in 

the northern rangelands, 12.3 per cent suffered from severe land degradation, 52 per cent to 

moderate land degradation, and 33 per cent faced slight vulnerability to degradation.  

 

In the early 2000s, approximately 30 per cent of Kenya was affected by very severe to severe 

land degradation (UNEP, 2002) and an estimated 12 million people, or a third of the Kenya’s 

population, depended directly on land that is being degraded (Bai et al., 2007). One of the most 

important natural resource areas in Kenya that has been shown to have had massive degradation 

is Lake Naivasha. 
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Lake Naivasha watershed is experiencing a rapidly growing population and the economy of the 

surrounding area also depend on the basin’s water resources for water supply and wastewater 

disposal, and the needs of small-scale agriculture; tourism and wildlife conservation; cattle 

ranching and grazing; fisheries and power generation. Increasing demands for extraction and 

increasing likelihood of dry and hot periods under climate change mean that Lake Naivasha 

faces a severe and immediate water management challenge (NEMA, 2004). In a recent 

assessment by local stakeholders supported by WWF, several opportunities for management of 

Lake Naivasha were identified and included improving institutions, innovative partnerships and 

the development of a stewardship standard to guide, incentives and differentiate responsible 

water use in the basin( Lal et al., 1997). 

 

Quality data and relevant information is the key to improving the participation of the 

stakeholders in catchment management. Scientists around the world have in the past developed 

and used assessment and monitoring tools in the study of land degradation. These tools; include 

expert opinion, modelling, field observations, monitoring and measurements, productivity 

change estimates and remote sensing and GIS. Whereas these methods have been used widely, 

the problem has been low adoption by land users of the interventions that are recommended by 

experts (Michael et al., 2007; Onyango et al., 2011).  

 

Thomas et al. (2010) further indicates that the reasons for failure of research finding to translate 

into utilization include historical, social, economic, cultural, organizational factors. These 

assessment methods which are expert based communicate little to the land user on the magnitude 

of the land degradation problem. To address these gaps, the land user based methodology was 
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used in this research an attempt to address the gaps that have been identified in the other land 

degradation approaches.  

 

2.1.1 Land degradation assessment: the professional view 

Stocking et al. (2003) provided guidelines of land degradation assessment. These guidelines 

indicate that “erosion-induced loss in soil productivity may occur through a variety of processes 

including loss of nutrients and organic matter in eroded sediments that reduce the total stock of 

nutrients in the remaining soil that will be available to future crops (expert view). Reduction in 

plant-available water capacity, through the selective depletion of organic matter and clays by 

erosion, which increases the chances of drought event stressing future crops; increase in bulk 

density, surface crusting and other physical effects of soil degradation prevent seed germination 

and disrupt early plant development. Reduced depth of topsoil and exhumation of subsoil by 

long term soil erosion decrease the available soil volume for plant roots, increasing acidity 

through selective removal of calcium cat ions on the exchange complex, affects nutrient 

availability, encourages P-fixation  induces free aluminium causing severe toxic effects and a 

reduction in micro-faunal and micro-floral populations (affects beneficial processes)” 

 

2.1.2 Land degradation assessment: the Land users view 

 Local people see land degradation in entirely different ways. For example, a woman 

increasingly engaged in collecting firewood and fetching water will worry about the scarcity of 

these natural resources and the burden of having to travel long distances to gain them. A male 

herder of livestock in the same village will have concerns in searching for elusive dry season 

pastures. So, there are different perspectives within local society, which need to be reflected in 
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any field level assessment of land degradation. A farmer's perspective will usually be different 

from, and the ascribing of cause and effect quite unrelated to, the scientific explanation 

(Stocking et al., 2003). 

 

The classic example of this is the explanation of soil formation by the Burungee of Tanzania, as 

discovered by the anthropologist Wilhelm Östberg. The Burungee see stones on the surface of 

the soil. To them it is evidence that "the land is coming up" and that soil formation is 

active(Stocking et al., 2003).To the scientist, stones are the residual left after erosion, and are 

clear evidence of the very opposite of soil formation. The field indicator approach adopts the 

evidence of land degradation in the field through what farmers have said they see, the effects that 

they have described, and how their farming practices have had to change to cope. Obviously, the 

field assessor will have processed these messages, and the result will not be exactly as farmers 

see land degradation. Nevertheless, the principles of field observability and farmer relevance are 

essential in deciding what to include and what to exclude. There are three main advantages of 

adopting a farmer-perspective approach to land degradation assessment. First, measurements are 

far more realistic of actual field level processes. Secondly, assessments utilize the integrated 

view of the ultimate client for the work, the farmer. Thirdly, results provide a far more practical 

view of the types of interventions that might be accepted by land users. 

 

2.2 Sustainable rural livelihood framework (SRLA) 

Many rural livelihoods depend on the natural environment, thus any permanent diminution in the 

productivity of that environment will have adverse effects on the ability of families and 

household units and communities to support them. The factors that affect the decision to degrade 
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or conserve land are related to the resources available to the land user. In his studies on 

sustainable livelihoods, Ellis (2000) subdivided the assets the households can have in what is 

known as the Sustainable Rural Livelihoods Framework (SRF) into a number of different 

elements or 'capital   assets'. These categories of assets (Physical, Social, Financial, and Human 

and Natural capital assets) can be used to describe the various types of 'capital', or resources, 

available to land users. As such they provide a framework for analysing the situation of land 

users, which may be helpful in identifying sets of circumstances that may combine to make some 

households more likely to degrade their land than others (Stocking et al., 2003). The capital 

assets under the sustainable livelihood framework are presented in Table 1. 

Table 1: Capital assets under the sustainable rural livelihood framework 

Capital Asset  Description of capital assets 

Natural Environment (topography, soil, water) and the livestock, crops and other plants 

that together support Livelihoods. 

Physical Incorporates infrastructure, purchased goods and manufactured items such as 

tools which are used to produce livelihoods 

Human Comprises the innate and learned skills of the land users and their ability to 

work(including good health) which combine to allow land users to secure their 

livelihoods 

Social Social relationship such as access to membership of networks, societies, groups 

and co-operatives, relationships of trust, allegiances 

Financial Comprises access to cash (including remittances from migrants) or to credit 

which enable the land user to make choices about investments in natural ,human 

or other forms of 

Adapted from Stocking & Murnaghan (2006) 

 

Livelihoods based on agriculture are closely linked with and dependent on the environment. But 

agricultural activities also powerfully shape the environment. Agriculture is, in fact, a human 
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activity that affects the greatest proportion of the earth’s surface, it is the single biggest user of 

fresh water (Pagiola and Holden 2001)and is still by far the largest single source of livelihoods 

and income (Bai et al., 2008). 

 

It is specifically through land use that the interaction of livelihoods and the environment is most 

clearly demonstrated. Land use acts as an interface between the two as it forms a unifying 

concept in which socio-economic and agro-ecologic variables coincide (Kruseman et al., 1996). 

However, some environmental changes are caused by natural processes and would happen 

without a human influence, and some changes are human induced but set in motion outside of 

the immediate realm and scope of the land user and his land. As the interaction usually happens 

in time with varying time lags of response and impact, it is not always easy to detect the 

underlying cause-effect relationships. 

 

2.3 Payment for watershed services 

Pfaff et al. (2007) indicates in their study conducted in Costa Rica that payments for 

environmental services (PES) are a means of creating a market in environmental/ecosystem 

services. They link those who value a given service with those who can provide it. Most early 

PES initiatives were in Latin America, which remains the region with the most PES schemes, 

followed by Asia, and lastly Africa. Payments for watershed functions seeks to link upstream 

land use and management with downstream water use and management to realize benefits for 

upstream and downstream participants in the scheme and others in the area – not to mention for 

the environment (Dent et al., 2007). The ideal is a voluntary agreement between at least one 

buyer and one seller of ecosystem services (or land-use changes presumed to provide an 
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ecosystem service). PES schemes have become increasingly popular with donors over the last 

few years; yet despite their widespread application, by their nature they are not primarily 

intended as a tool for poverty reduction (but they can be tailored for poverty alleviation 

purposes) Tiffen (2003). 

 

According to FAO (2007) the problem is that poor rural people lack the prerequisites for 

participation in PES. Often, they do not have secure land tenure system in place, rewards are 

easily usurped by the elite, and they lack the assets (human capital, natural resources, etc.) to 

provide the level of service needed to yield the desired impacts. Part of the solution to this 

dilemma may be to eschew PES schemes that simply seek market creation. Rather than clinging 

to economic principles, develop a variant of PES that builds on the reality faced in rural areas. 

This means allowing for market support, subsidies and a means of directing PES benefits to poor 

people – in short, developing pro-rural-poor PES. This is where Green water credits come in. 

 

2.3.1 Green Water Credits scheme 

Over the last two and half decades, most of Kenya’s cropland has lost its topsoil, at the same 

time its  population has more than doubled, boosting demand for power and water. This scenario 

is the norm rather than the exception in Lake Naivasha Basin. This is where Green water credits 

(GWC) offers a tried and tested means of providing Kenya with food, water and power 

security(Dent et al, 2007) . 

 

Dent (2005) points out that GWC is a particular case of payment for an environmental service, 

.one innovative and essential feature, is that the credit goes to the service provider-for the 
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service-not the landowner It is not a subsidy it is a long term contract-fair payment for essential 

work with sustained benefits, it is not a replacement for farm income, but more of a 

diversification of farm income. 

 

From another perspective green water credits can be seen as payments, in cash or kind, made to 

rural people (farmers and grazers) for specified water management activities. Recognition and 

payment for this service will result in the delivery of more secure and better quality water 

supplies.  In the simplest case, the downstream users of water pay the upstream producers, 

directly or indirectly IFAD/ISRIC (2010) and Droogers et al.(2006)proposes the setting up of a 

global facility to draw upon international public and private finance, for example through debt 

swaps, insurances and investment protection service fees. 

 

The logic behind green water credit is that rewarding the upstream land users will result in better 

land management which will promote efficient use of rain water leading to less land degradation, 

more biomass production and increased water percolation that is necessary in recharging ground 

water aquifer. This will support sustainable livelihood strategies for downstream land users 

 

As shown in figure 3 below “Green water is that portion of rain- water held in the soil and 

available to plants; it can only be used in situ by plants. Soils also feed groundwater and stream 

flow that can be tapped for use elsewhere for drinking, irrigation, urban and industrial use, and 

environmental flows- this is dubbed blue water” (Dent et al. 2007).We cannot generate more rain 

water, but green water resources can be better managed, enhancing downstream delivery of 

water, by increasing infiltration at the soil surface. 
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This reduces destructive runoff and increases banking of the water in the soil. It also reduces the 

direct evaporation from the soil that is unproductive as it does not pass through the plants. 

Rainwater transmitted by the soil recharges groundwater and stream base flow 

 

 

Figure 1: Main land rain water phase processes (Adapted from ISRIC ( 2006)) 

2.3.2 Main challenges to implementing green water credits 

According to Cohen (2008) market creation remains one of the key challenges in starting up 

Green Water Credit Schemes. Market creation involves putting an economic value on 

environmental services and bringing together willing buyers and providers – examples include 

emissions trading, nutrient trading, wetland mitigation and GWC and or PES. Yet the goal of 

market creation is exactly what may impede GWC and or PES schemes from being pro-rural-

poor. If they are indeed intended to be pro-rural-poor, then it is arguably necessary to depart 
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from the economic tenets of the schemes. Watershed-based PES schemes are not, by definition, 

pro-poor. They are not intended for this purpose, they are intended to secure watershed functions 

such as downstream water supply. If they are to be made to fit into a poverty-reduction box, they 

must be tailored to fit this role. The ideal of GWC or PES is to link those who value ecosystem 

services with those who can provide them so as to create a market. In the context of developing 

countries, poor rural people may not be the best vehicle to achieve this end. 

 

The bottom line is that if donors and governments are willing to accept a compromised version 

of PES in order to target poor rural people, then PES schemes for watershed services can indeed 

benefit them, but PES might not be the right name for such schemes hence the name  GWC 

(Droogers et al., 2006). 

 

2.4 Literature gaps 

Much of the literature on studies done on Lake Naivasha indicates an extensive use of remote 

sensing, modeling and researcher based plot level measurement of land degradation, and all 

those studies indicate massive level of land degradation within the Lake basin, what has not been 

shown in the reports was an attempt to facilitate the participation of the land owner in land 

degradation assessment, linking up land degradation and impacts on livelihoods 

 

Also for Kenya, the literature cited above indicates, independent studies on Green Water Credit 

Scheme for the upper Tana River Watershed that were done by IFAD/ISRIC (2007).The studies 

focused more on remote sensing and modeling on land degradation types and effects of 

interventions aimed at reversing land degradation. The studies indicated a good participation by 
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land users in watershed management through implementation of various soil and water 

conservation measures, The research does not show the determinants for participation of the 

vulnerable and resource poor households in the GWC or PES schemes, The reports also have not 

indicated how one can work out the level of reward and payment for water management 

practices to the participating service providers. This research therefore was designed to use the 

land user based land degradation approach and determine its impacts on livelihood strategies, 

and the contribution of GWC scheme can be used in  poverty reduction strategies and  in 

promoting alternative livelihood strategies for  sustainable management of  Lake Naivasha. 

 

2.5 Conceptual frame work 

In this research an attempt was made to clearly indicate that land user based land degradation 

and livelihoods assessment(the independent variables)are key in improving the land user’s 

knowledge base and therefore acceptance of the magnitude of land degradation and in improving 

the adoption level of interventions to reverse impacts of land degradation in  Lake Naivasha 

basin (dependent variables). The research demonstrated that a land user based land degradation 

and livelihoods assessment is vital in the promotion of sustainable land management and 

livelihoods of the inhabitants of Lake Naivasha and can be applicable to other water towers or 

watersheds that are under threat from man-made land degradation.  
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Independent Variables 

 Land user based land 

degradation 

assessment. 

 Land user based 

livelihood assessment 

framework. 

 Proper application of 

GWC scheme. 

 Land user based 

Information generation 

on LD. 

 Dependent Variables 

 Land users 

appreciation of the 

magnitude/impacts of 

LD. 

 Key in determination 

of impacts of LD on 

livelihoods strategies. 

 Promotion of 

alternative livelihood 

strategies in the 

sustainable 

management of Lake 

Naivasha Basin 

 Improved adoption of 

measures to reverse LD 

in Lake Naivasha Basin 

 The key in linking 

upstream and 

downstream 

inhabitants of Lake 

Naivasha. 

Figure 2: Conceptual Framework 

 

There  are  obviously  many  ways  to  study land degradation,  livelihoods,  land  use  and  

environment  interactions. There are also very many ways to separately study the three 

components. Also, some methodological questions and challenges arise in planning the study. 

First, there is the practical need of studying dynamic processes - some of them long-term 

processes - in a short period of time. Secondly, understanding change both in the livelihoods and 

the environment without real baseline studies can be difficult. Thirdly, as most of the processes 

are linked to a wider spatial and temporal setting, an appropriate spatial and temporal scale for 
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the study can be hard to determine. Fourthly, there is the challenge to decide how many sites are 

needed to find general patterns in Lake Naivasha Basin. Fifth, there are a huge variety of foci 

and approaches that can be used, and the most appropriate ones that are also feasible, should be 

selected.  

 

In this study a compromise was made between availability of resources (time, skills, and 

financial resources) and the optimal quantity and quality of information needed to draw credible 

conclusions. When a long-term study of change over decades cannot be planned due to 

constraints of resources, and no historical baseline data are available from  other  sources,  an  

approach  that  relies  partly  on  local  observations  and perceptions needs to be adopted. The 

studies on livelihoods, including questions on environmental change affecting livelihoods, 

represent this approach.  
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CHAPTER 3: RESEARCH METHODOLOGY 

3.0 Introduction 

This chapter presents the study sites and a detailed description of the research methodology that 

was used to meet each objective of the study. This includes a description of research design, 

sampling techniques, instrumentation and data analysis techniques.This study was conducted 

between November 2013 and January 2014 through a cross-sectional sample survey design. The 

survey covered two sub-basins of the lake: Turasha and Wanjohi sub-watersheds. The data for 

the study was collected using designed questionnaires, semi-structured interviews, group 

discussions, transect walks, photography and document analysis techniques. 

 

3.1 Study Sites 

 Figure 3 below is a map of Kenya showing the location of Lake Naivasha, according to WWF 

(2010) the Lake has an area of about 139 Km2. It is a shallow lake (average depth of 6m and a 

maximum depth of 30 m) located at an altitude of about 1885m above sea level and has a 

watershed area of approximately 3400 Km2. In the recent past the population within the Lake 

basin has rapidly grown from 43,867 in 1969 to the current figure of about 350,000, based on 

GOK (2009). The lake is located in a semi-arid environment and it is fed by only two perennial 

rivers, Malewa and Gilgil whose origins are in Wanjohi and Turasha sub-catchments’ 

respectively,. This was one of the main reasons why the two sub-catchments were purposively 

selected for a detailed study. The two sites as shown in figure 4, have also witnessed massive 

land degradation in the recent past due to over-cultivation as a result of increase in population, 

changes in weather patterns (less rainfall in some areas) and the common practice of farming 

without implementing soil and water conservation measures.  
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Figure 3. Kenya (left) and the Lake Naivasha Basin (right). (Source: Becht (2007)) 

 

 
Figure 4 Lake Naivasha catchment showing study sites(Adapted from WWF (2011)) 

 

Turasha 

Wanjohi 
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3.2 Research Design 

The study was designed to evaluate three objectives namely: (1) to evaluate the effectiveness of 

land user based land degradation assessment in the sustainable management of Lake Naivasha; 

(2) to establish he links between land degradation and its livelihoods of the inhabitants of the 

lake catchment; and (3) to explore the applicability of Green Water Credit (GWC) Scheme in 

reversing land degradation in the sustainable management of the lake. 

 

To address the first objective, a land user based land degradation assessment was undertaken 

through actual identification by land users of indicators of land degradation, participatory field 

measurements following designed field assessment formats, in order to determine the extent of 

land degradation (independent variable). In addition to actual field measurements, randomly 

sampled households were subjected to semi-structured interviews to determine their perception 

of land degradation and potential interventions. For the second objective some aspects (tools) of 

the sustainable rural Livelihood framework  as given in Table 1 (based on impacts of land 

degradation on the capital assets) alongside the questionnaire were used for assessment of the 

impacts of land degradation on livelihoods of households (dependent variable) on the two study 

sites. Therefore for objectives 1 and 2 a confirmatory and exploratory research approach was 

used (examining data sets while looking for relationships between variables) 

 

For objective three on exploring the applicability of Green water Credit Scheme, the research 

was  designed in such  a way that there were focus group interviews with strategic institutions 

like CARE-Kenya, WWF ,WRUA,WRMA and MOAL&F and other institutions that are jointly 

implementing a Payment for environmental services scheme in both Turasha and Wanjohi sub-
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watersheds. The format given in Table 3 alongside the questions in part 2 of the questionnaire 

were used to further establish the relationship between land degradation and livelihoods at 

household level for both beneficiaries and non-beneficiaries of the CARE-Kenya/WWF 

initiative, and then an evaluation on the application of the same or a modified form of GWC in 

the sustainable management of the Lake was also carried out.  The research was designed to 

combine both field and historical survey designs. 

 

The livelihood surveys have a historical perspective covering the scope of the interviewees’ 

memory. The sustainable rural  livelihood framework(SRL)  (Carswell 1997; Carney 1998; 

DFID 2001) which analysis the livelihood strategies adopted by different households using the 

capital assets(human ,natural, social, financial and physical)has been widely adopted as a useful 

analytical tool for structuring livelihoods related development research and especially as a 

framework guiding participatory planning of development interventions. As Ashley (2000) 

indicates, it has an instinctive appeal, and is useful in generating insights in how households 

utilize capital assets to make a living and in making recommendation domains, it synthesizes 

perspectives of different disciplines and provides an explicit focus on what matters to poor 

people.  

 

Some aspects of the SL framework were thus used to structure the livelihood strategies in the 

study areas that have either contributed to land degradation or in conserving the land. 

Information was collected on the different livelihood strategies and the means that farmers use to 

adapt to long-term trends and short term shocks.   Perceived problems with crops, livestock, 

trees, off-farm activities, and other spheres of life were documented. Temporal change was also 
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emphasized.  To  measure  priorities  and  values  related  to livelihood objectives, farmers were 

asked questions  about on-farm and off-farm activities  on  and off-farm  assets  they  would  

think  most  desirable  in  order  to  improve  their livelihoods. Where applicable, farm revenue 

measurement was used as a livelihood outcome. Individual household interviews – rather than 

group interviews – was considered the most feasible because a lot of quantitative household 

specific data was needed to study interrelationships of livelihood assets and outcomes results and 

discussion (Berry et al., 1991). 

 

In this study, a diagnostic and prescription approach was applied to effectively promote land 

users participation in sustainable management of the ecosystem. Whereas in a traditional 

response approach, the expert(s) rushes into the community and makes repairs,  in  this approach 

input from as many players working in the  community were incorporated to determine where 

the environmental degradation came from and then the environment and community were  

concurrently dealt with. At the end, the healthy community was envisaged to recover in a healthy 

environment. The study was limited to two sub-watersheds: upper Turasha and Wanjohi, due to 

the severity of land degradation in the two study sites. 

 

3.3 Sample Size 

The sample size for the study was determined using the Creative Research Systems Statistical 

Calculator which is a Public Survey Software that uses the formula: 

2

2 )1(*)(*

C

ppZ 
 

Where: 
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Z = Z value (e.g. 1.96 for 95% confidence level)  

p = percentage picking a choice, expressed as decimal (0.5 used for sample size needed)  

c = confidence interval, expressed as decimal (e.g.  ±5) 

 

The two watersheds of Turasha and Wanjohi have each Households estimated at 10,262 and 

14,563 respectively. A confidence level of 95% and a confidence interval of 65% ±5 was used in 

this study (this was chosen because respondents were randomly selected within the two sub-

watersheds) when this was plugged into the statistical calculator for each watershed, the sample 

size for Turasha was 99 Households; while that for Wanjohi was 95 households giving a total of 

194 households (respondents). An additional 15 households were added to cover the non-

responsive respondents giving a total of 209 households for the survey in the two study sites. 

The 209 households were randomly selected within the framework of upstream land users. 

Within the sampled sub-watersheds, both purposive and random sampling techniques were used 

to select representative individuals and group respondents for data collection. Once in the sub-

watersheds (upstream) the group/opinion respondents were also selected randomly with an eye 

for gender, youth, and the vulnerable as members of a group. Individual land user’s respondents 

were also selected on the basis of their links with the lake but keeping cognizance of gender, 

youth and the vulnerable.  

 

3.4 Data Collection Method(s) 

To ensure that proper and accurate data was collected the researcher and enumerators made a 

preliminary visit to the study area for awareness creation, characterization/pre-testing of field 

measurement form, using a participatory process with selected local community/communities 
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representatives and resource people. The main objective of the characterization exercise was to 

determine the context within which land degradation and sustainable land management are 

occurring. The characterization provided a rational basis for selecting the location and the 

required number of representative community transects. This was followed with the pre-testing 

of some questionnaires to a sample of respondents randomly selected. The researcher and the 

enumerators then went through the completed questionnaire/field measurement forms for editing 

/ cleaning up process, and also in determining the views, opinions, perceptions, feelings and 

attitudes.  As Touliatos & Compton, (1988) points out, such information is best collected through 

the use of questionnaire interviews and actual field measurement. Appropriate data collection 

techniques and instruments/tools (including: Focus group interviews, key informant 

questionnaire and interviews, observation checklists and field measurement forms) were used to 

target various respondents. 

 

3.4.1 The Research Instruments 

As shown in Table 2, the key instruments that were used in the survey included: Focus Group 

Discussions (FGD) Guide, Key Informant (KI) Questionnaires and Interviews, Administered 

Questionnaires, Observations Checklists, Photography, Sustainable rural livelihoods assessment 

framework and field assessment forms for rill and gully erosion among others. 

Table 2: List of research instruments and targeted respondents 

TYPE OF INSTRUMENT TARGET RESPONDENTS 

Focus Group Discussions 

(FGD) Guide 

Different Genders/age groups of farmers 

Key Informant (KI) Selected Members of Stakeholders Forums  
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Questionnaires and 

Interviews 

Selected  Large scale flower/livestock Farmers  

Key Informants from Research Institutions – (ILRI, UNEP, 

KARI, KEFRI, ICRAF, ILRI etc.) 

Key Informants from Entrepreneur Umbrella Bodies – 

Agribusiness- Kenya, SEED Trust, 

ADCL, etc. 

Identified agricultural development community organizations 

e.g. NGO, CBOs, FBOs, CARE,WWF 

Observations Checklists Vulnerable Groups (if any) 

Community Opinion Leaders/ VCGs Grass root institutions 

Administered 

Questionnaires 

To randomly selected Household heads/young and old 

Field measurement forms For sampled household  farms, upstream/ downstream,  for 

Visible LD indicators 

 

3.4.2 Research procedure. 

In this research both qualitative and quantitative data was collected from a sample of 

209households and from selected focus groups interviewees and respondents and observation 

was made during transect walks and drives within the lake basin. This exercise took about 30 

days. In this study both field surveys and measurements and focus group interviews techniques 

were used. The data collected was then cleaned, collated and electronically entered for analysis. 

The SPSS package was used to organize the data and information into tables’ figures and bar 

charts for data analysis. 

 

3.5 Quality Control 

The test-retest method of estimating the instruments reliability was used in this study; this 

involved administering the questionnaires to the same group of people at least twice during the 
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pretesting period. The results responses that were given were almost the same .Thus the first set 

of scores was correlated with the second set of scores.  Correlation ranged between 0 (low 

reliability) and 1 (high reliability) the questionnaires were then modified to improve their 

validity and reliability coefficient to at least 0.70. Instruments with validity and reliability of at 

least 0.70 are accepted as valid and reliable in research (Korthuis, et al., 1993).Validity in this 

context is the extent to which research results can be accurately interpreted and generalized to 

other populations. It is the extent to which research instruments measure what they are intended 

to measure (Oso and Onen, 2008).  

 

Reliability of a research instrument concerns the extent to which the instrument yields the same 

results on repeated trials. Although unreliability is always present to a certain extent, there will 

generally be a good deal of consistency in the results of a quality instrument gathered at different 

times. The tendency toward consistency found in repeated measurements is referred to as 

reliability (Carmines and Zeller, 1979).In scientific research; accuracy in measurement is of 

great importance. Scientific research normally measures physical attributes which can easily be 

assigned a precise value. Reliability can be evaluated through a variety of ways, but for this 

study the researcher selected the retest method. 

 

A retest method is a test in which the same test is given to the same respondents after a period of 

time. The reliability of the test (instrument) can be estimated by examining the consistency of the 

responses between the two tests. If the researcher obtains the same results on the two 

administrations of the instrument, then the reliability coefficient will be 1.00. Normally, the 

correlation of measurements across time will be less than perfect due to different experiences 
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and attitudes that respondents have encountered from the time of the first test. For this study the 

questionnaires and the field assessment forms were applied at a two weeks interval by different 

interviewers during the pre-testing session to the same respondents and the results were 

surprisingly almost similar. 

 

3.6 Data analysis and interpretation 

The qualitative and quantitative data that were collected from the field were cleaned, collated 

and electronically entered for further analysis. Qualitative data that was collected through the 

questionnaires, interviews, observations and documentaries was organized into tables, graphical 

displays, then coded, summarized into groupings and then subjected to exploratory analysis and 

cross-tabulation. Further, for the data obtained from the focus group interviews, observation 

checklists and key informant interviews the researcher used correlation analysis technique, 

which is a measure of association between two or more scores or between two or more variables 

that are obtained from the same group of subjects This was then correlated with the quantitative 

data sets from the questionnaire and the field measurements. 

 

 As for the quantitative data collected through the questionnaires the statistical package for the 

social sciences ( SPSS)  was  used to organize the data and information obtained from the field 

survey questionnaires into usable form by generating basic statistics information in the form of 

bar charts, pie-charts, percentages, and frequencies, to  facilitate cross-tabulation amongst the 

variables of the research. This allowed for both descriptive and inferential statistical analysis to 

be done by the researcher. 
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CHAPTER 4: RESULTS AND DISCUSSIONS 

4.0 Introduction 

The main objective of this study was to test the application of land user based land degradation 

assessment framework, and its linkages and impacts on livelihoods of the inhabitants of Lake 

Naivasha Basin. The study also explored the applicability of Green Water Credit Scheme (GWC) 

in reversing the effects of land degradation, supporting other alternative livelihoods and thereby 

contributing to the sustainable management of the lake. 

 

4.1 Socio-economic Characterization of the respondents in the study area  

This section contains data on general information that was collected from the two study sites. 

This was done to lay the foundation on which to base the findings on the three study objectives. 

As indicated in Figure 5 below, during the study 71% male and 29% female heads of households 

of different age groups in the two watersheds were sampled and interviewed. This was important 

so as to get representative views of the different groups on the state of Lake Naivasha Basin. The 

average number of people in each household was found to be 3, but some households had up to 

14 individuals. The present average farm holding   was 2 acres. In an area that has a fragile 

ecosystem like the two study sites, and with further increase in population pressure and the 

inevitable consequences of climate change large scale land degradation will be quite evident. 
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Table 5: Socio-Economic Characteristics of Household Heads in the Study Area (N=209) 

 

Socio economic variable Wanjohi Turasha Total 

Gender of Household Head 

     Male 

     Female 

73 

31 

76 

29 

149 

60 

Household size 6.13 5.21 5.67 

Land size (acres) 3.25 4.77 4.01 

 

The first inhabitants settled in the two study sites in 1964, Ministry of Agriculture (1998) but 

over the years more and more people have moved to the area through land buying from the 

earlier settlers, resulting in subdivision of land into un-economical units. These uneconomical 

units are used  over  and over again  by the land owners in an attempt to make a living leading to 

massive land degradation, high run-off generation-low use of rain water(Green water) low yield 

of crops and livestock and hence  prevalence of poverty in the two study areas, 

 

Table 3 shows the social groupings that exist in the study areas. Wanjohi has a fairly large 

number of such groupings, but the main ones are self-help groups with a total percentage of 

45.1% and women groups at 35.2%.Turasha on the other hand had few social groupings with 

women groups leading with 62.1% and dairy co-operatives at 12.5%. The social groupings 

identified during the study do have a potential of being used for the implementation of 

recommended soil and water conservation technologies and other alternative livelihoods. It is 

important to note that group considered to be, the poorest of the poor), exists in Wanjohi sub-

watersheds, they are families of people whose land was taken by colonialist and have not been 

re-settled by the government, they survive on land leasing and are involved in illegal activities 



40 

 

like charcoal burning and grazing in the government forest leading to massive land degradation 

in parts of the Aberdare forest 

 

Table 3: Major social groupings found in the two study sites 

Major social groupings Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Religious 32 35.2 0 0.0 

Water Use 1 1.1 6 5.8 

The poorest of the poor) 2 2.2 0 0.0 

Tree Planting 0 0.0 0 0.0 

Women groups 2 2.2 64 62.1 

Self-help Groups 41 45.1 6 5.8 

Dairy farmers Co-operative Society 0 0.0 13 12.6 

Co-operative Society 0 0.0 9 8.7 

Irrigation 0 0.0 0 0.0 

Bee-keeping 0 0.0 4 3.9 

None 3 3.3 0 0.0 

Others 10 11.0 1 1.0 

Total  91  100.0 103  100.0 

 

As indicated in Table 4 below, 91.3% of the respondents in Wanjohi indicated that demand for 

irrigation water is higher than for domestic use (68.8%) whereas for Turasha the figures were 

31.2% and 8.7% for domestic and irrigation use respectively. The higher usage of water in 

Wanjohi for both irrigation and domestic use is due to the fact that Wanjohi is a bit dry and has 

more intensive dairy farming than Turasha, which has silt soils on the surface with an underlying 

layer of marram soil, this results in very low water infiltration and  soil moisture holding 

capacity and necessitates the use of irrigation water to meet the water deficit for crop production 

( Low water(Green Water) use efficiency). The use of water in Turasha for irrigation has 

occasionally caused conflicts with the mid and downstream water users who rely on the many 

streams that emanate from the Aberdare Ranges. 
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Table 4: Competing claims on water use 

Region Domestic use Irrigation 

Frequency Percentage Frequency Percentage 

Wanjohi 150 68.8 190 91.3 

Turasha 68 31.2 18 8.7 

Total 218  208  

 

A further analysis on respondents awareness on their rights concerning the use of water and land 

was carried out and as indicated in Table 5,only  50% of the people in the two watersheds are 

aware. There is therefore, need  for awareness creation, this is necessary to create social 

responsibility within the community. 

 

Table 5: Level of awareness of land and water rights 

Awareness Wanjohi Turasha Total 

Frequency Percentage Frequency Percentage Frequency Percentage 

Yes 102 50 102 50 204 98.1 

No 2 0.98 0 0 2 1.9 

No response 0  2  2  

Total 104  104  208  

 

When the analysis was carried out on the basis of gender awareness on their basic rights on land 

and water, the results as shown in Table 6 indicates that about 79.1% and 27.9% of male and 

female respondents respectively are aware of the existence of those rights. The low level of 

women respondents who are aware of their water and land use rights implies that any service 

provider working or intending to work in the two study sites will need to do more sensitization 

on women than men. A high level of awareness is very vital in mobilizing the communities to 

agitate for their rights when they are infringed upon by any other person, and also in mobilizing 

local resources to sustain ably manage both land and water resources. 
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Table 6: Existing gendered differences in land and water rights 

Awareness Gender Total 

Female % Male %  

Yes 58 27.9 146 79.1 204 

No 2 0.96 2 0.96 4 

Total 60  148  208 

 

The findings shows that the first people settled in both Wanjohi and Turasha in 1964, Ministry of 

Agriculture (1998) during the earlier stages the land parcels ranged from10 to 20 acres per 

household, but with the inevitable subdivisions the average acreage has reduced to 2 acres 

resulting in overuse of land to sustain livelihood strategies of the households consequently 

massive land degradation. The two areas have  a fair distribution of all age groups and social 

groupings and quite a number of female headed households implying any technologies that will 

be promoted in tackling livelihood strategies and land degradation should take this into 

consideration, otherwise there will be low adoption and adaptation of the same. 

 

It is important to note also that the people are aware of their basic rights to land and water use 

and that they form a critical component of the people supposed to review the same 

laws/regulations/rules. The knowledge also on competing claims over the water resource is 

critical in the planning of sustainable management of this scarce natural resource. 
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4.2 Effectiveness of land user based land degradation in the sustainable Management of 

Lake Naivasha 

 

The first objective of this research was to assess the effectiveness of using land user based land 

degradation assessment in the sustainable management of Lake Naivasha. The results for 

addressing this first objective of the study are presented in the following section. 

 

4.2.1 Local Indicators of land degradation 

The respondents of the two study areas were asked to name local indicators that they associated 

with land degradation, Table 7 presents the findings. 

 

Table 7 Local Indicators of land degradation 

 Indicators Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Loss of soil fertility 22 21.15 1 0.97 

Salinity 2 1.92 0 0.00 

Murram 0 0.00 17 16.50 

Stunted growth 1 0.96 18 17.48 

Rills 2 1.92 26 25.24 

Gullies 0 0.00 4 3.88 

Root exposure 0 0.00 2 1.94 

Lack of vegetation cover 0 0.00 23 22.33 

Deposition of soil along river 

courses 

45 43.27 0 0.00 

Existence of hardpans 0 0.00 4 3.88 

Soil accumulation on lower 

parts of farm 

32 30.77 8 7.77 

 

As shown in the table, Turasha respondents gave more indicators than those in Wanjohi. The 

main indicators for land degradation in Turasha were,  rills in farms at 25.2%,lack of vegetative 
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cover at22.3%, stunted crop growth 17.5% and exposure of murram soils in farms at 16.5%(refer 

to plates4.3 and 4.4).As for Wanjohi the key indicators identified were, deposition of soils along 

river banks at 43.3% and low soil fertility(linked to low crop yield) at 21.2%(plate 4.5).The 

identification by land users of the indicators for land degradation  and confirmation of the same 

on the ground, was key in this research in evaluating the knowledge base of the land users about 

land degradation, facilitating their appreciation of the magnitude of land degradation and in 

coming up with participatory technical solutions to reverse  and  address the causes of land 

degradation. This approach allows technical people to identify technological; and capacity 

building gaps in a participatory manner and this is a main element in facilitating high adoption 

and adaptation rate of recommendation regimes. 

 

The field survey further included an evaluation of land use types in the two study sites and as 

shown in Figure 5, about 58% of the land in Turasha and 33% in Wanjohi, is mainly used for 

crop production, while 10% and 38%is used for livestock production in the two study sites 

respectively. Livestock breeds in Wanjohi include sheep, goats, poultry and other emerging 

Livestock breeds (Quell birds, Guinea fowls and Rabbits). Dairy production is high in Turasha 

than in Wanjohi. Other minor land use types that exist in the two study sites were beekeeping, 

farm forestry either as woodlots, and trees along farm boundaries. The analysis on land use types 

is fundamental, in ascertaining causes of land degradation and links to land use types. And in the 

case of Turasha and Wanjohi the causes have to do with crop and livestock production. 
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Figure 5:  Main land use types 

The study further analysed other minor land use types in the two sites, the indication in Figure 76 

is that very minimal land has been set aside for timber and non-timber production purposes 

(medicinal and bee keeping) with 71% used for crop production, followed by grazing land and 

Fuel wood at 11% each while forestry production for timber take about 7%.This figures indicate 

a low level of farm forestry farming for timber production, the households in the study sites do 

access timber from elsewhere(most likely from government plantation forests).There is an 

opportunity here to promote farm forestry in the two study sites to address both environmental 

economic and social needs. 
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Figure 6: Main natural resources community uses for production/livelihoods 

 

During the research an assessment of the types of water resources and number of households that 

utilizes them was also done, as shown in figure 7, about 88.9% of the household in the study 

areas draw water either directly or by pipes from the many streams found within sites those that 

emerge from the Aberdare’s, only 16% for Turasha and 2% for Wanjohi use the roof water, 

while run-off water harvesting was almost non-existent. As earlier indicated in table 4 the 

conflicts over water can be minimized if there is maximum use of all the water resources 

available in the community more so the rain water harvesting. 
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Figure 7: Main water resources available and used by the community 

Table 8 presents the main land degradation types and or causes as identified by the land users in 

the two study areas, according to the local respondents. In Wanjohi overgrazing with 74%, other 

type’s at 11.5 % (poor farming practice) and tethering of livestock at 10.4% were the main land 

degradation types. For Turasha cattle tracks at 79.2%, free range grazing at 14.9% and others 5.0 

% (land clearance) were the main land degradation types. This land degradation types as 

identified by the community all contribute to low rain water infiltration into the ground (that is 

low Green Water use efficiency), which leads to low biomass production in both Crop and 

Livestock production.hThis state of affairs contributes to more land degradation, and as will be 

demonstrated later households livelihood strategies are negatively impacted leading to poverty 

and a repetition of the cycle. This ability of the land users in identifying land degradation types 

was done to evaluate the knowledge base of the respondents and is vital in identifying linkages 

between causes/interventions. 
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Table 8Main land degradation types and causes common in the areas 

Main degradation types Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Overgrazing 71 74.0 1 1.0 

Cattle tracks 4 4.2 80 79.1 

Tethering 10 10.4 0 0.0 

Free range grazing 0 0.0 15 14.9 

 Others 11 11.4 5 5.0 

 

 

Plates 4 to 6 further shows the various forms of land degradation,, plate 4. shows a tractor 

operator ploughing wet soils up and down the slope, this compacts the soil leading to less rain 

water usage and infiltration and more run-off that facilitate land degradation, plate 5 shows part 

of the Aberdare’s that has been deforest rated by illegal human activities, the bare land 

contributes massive run-off which together with farm run-off contribute to the extensive road 

damage through gully erosion in the study sites as shown on plate 6.. These types of land 

degradation are all linked to human activities that are undertaken in an effort to support 

livelihoods. This is further shown in table 9 where in Wanjohi 83.4% of the households 

interviewed indicated that land overuse without soil and water conservation measures in the 

farms is the main leading cause of Land degradation followed by lack of capital and lack of 

knowledge at 7.2% and 5.2% respectively. For Turasha the main cause of land degradation was 

lack of capital at 77.3% and the practice of ploughing up and down the contours at 17.5%.lack of 

capital here means households cannot implement soil and water conservation neither measures in 

their farms nor invest on other alternative livelihoods.
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Table 9Main causes of land degradation 

Main Causes Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Land over use/without soil and 

water conservation Measures 

81 83.8 0 0.0 

Soil contamination 3 3.1 0 0.0 

Lack of capital 7 7.2 75 77.3 

Lack of knowledge 5 5.2 1 1.0 

Lack of Soil & Water Conser- 

measures (farms) 

1 1.0 1 1.0 

Ploughing Up and Down 0 0.0 17 17.5 

Total 97 100 94 100 

 

During the households interviews and the transect walks, it was found that leasing of land for 

cultivation was one of the main contributors to land degradation due to the fact that the lease 

owners do not give land conservation priority since they know they are there for a short time and 

hence priority for them is exploitation of the natural resources for maximum economic returns. 

 

Plate 4.: Ploughing wet soil up/down the 

slope 

 

Plate 5: Deforestation of the Aberdares-

Wanjohi 
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Plate 6: Gully erosion on Roads –Turasha  

 

  

 
 

  

Plate 7: Stunted growth in maize field 

 

Plate 8: Poor pasture/vegetative 

growth-Turasha 
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Plate 9: Heavy sediment Loads in Rivers Plate 10: Sparse vegetative cover in dry areas  

As shown in Figure 8 below actual field measurements of rill and gully erosion were carried out 

during the field survey (measurement number in the figure indicates number of sites were paired 

measurements for both gully and rill erosion were done) to calculate actual soil lost through 

these forms of Land degradation in both Wanjohi and Turasha, the average Soil loss through rill 

erosion  was  120.4 tons/hectare whereas for gully erosion the average for all the sites measured 

was about 30.7 tons/hectare. These measurements included assessment of gully erosion along the 

farm roads where average soil loss was 387.5 tons per hectare.  

 

The usage of these field evaluation methods alongside identification of observable field 

indicators, in which the land users participated in the actual field measurements, facilitated their 

understanding on the magnitude of land degradation more so when the soil loss was calculated in 

tons/hectare then converted to 7 tons lorries/hectare. The participation and appreciation of land 

degradation by land users is important in technology innovations and improvement in adoption 

of the promoted technical options to mitigate on the effects of land degradation (Michael et at., 

2003). 
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Figure 8: Land degradation assessment using rill/gully erosion indicator types measurements 

 

The sampled households documented the list of livestock management practices and related 

benefits as shown in Table 11.In Turasha the main benefit of good livestock management (Zero 

grazing practice) was improvement of soil fertility through manure additions to farms at 58.8% 

followed by reduction of cattle tracks at 22.5%. On the other hand, for Wanjohi zero grazing 

contributing to reduction in cattle tracks at 48% and reducing overgrazing through zero grazing 

at 21.2% were given as the main benefits. This implies that households that are not practicing 

zero grazing currently in one way or another are contributing to land degradation that is common 

in the two sites. 
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Table 10 Benefits linked to good livestock management practices 

 Benefits Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Manure addition to farms-improve soil 

fertility 

5 4.8 60 58.8 

Zero-grazing reduces cattle tracks 50 48 23 22.5 

Zero grazing reduces animal diseases 10 9.6 7 6.8 

Zero grazing reduces incidents of 

overgrazing 

22 21.2 10 9.8 

Zero grazing allows practice of cut and 

carry from GOK forests 

17 16.4 5 4.9 

Total 104 100 102 100 

 

From the table above, it’s indicative that the system of livestock management used by the 

households in the study areas determines whether livestock keeping leads to sustainable land 

management or to enhancement of land degradation as noted earlier in Table 8 where 

overgrazing was one of the high causes of land degradation, and therefore there is need to 

address this if land degradation has to be reversed for sustainable management of lake Naivasha. 

 

During the survey the respondents in Wanjohi and Turasha were also asked to indicate whether 

they are aware of any ongoing initiative linked to reversing land degradation within their 

respective watersheds, as shown in Figure 9 over 90%% of the respondents in the two sites 

indicated that they are aware of an ongoing initiative to reverse land degradation, they also are 

aware that the current initiative is jointly supported by Care Kenya and World Water (WWF) 

Fund supports planting of grass along the contours, rehabilitation of riparian lands and that those 

who have  been supported have realised an increase in farm productivity, this level of knowledge 

was key when it came to analysis of success or failure of the given effort and identifying 

technical gaps that should be addressed before undertaking any new interventions. 



54 

 

 

Figure :9 Areas where land conservation/restoration/improvement has been achieved 

 

In summary, with regards to evaluating the effectiveness of land user based land degradation  

assessment and its application in the sustainable management of Lake Naivasha, it is important 

to note that this approach enabled the land users to participate in the actual identification of the 

main land degradation types and there causes ,they also identified the  indicators of land 

degradation(evidence for land degradation),, participated in actual  field measurements  where 

they were able to quantify soil losses in their farms (Figure 8)and highlight how they are coping 

with the impacts of land degradation in their farms. The respondents also were able to indicate 

the benefits of good livestock management practices and good land management as promoted by 

WWF and Care Kenya in some farms. 

 

In this approach, where land users participate in the  diagnosis of land degradation processes is 

vital in identifying in a participatory manner appropriate  interventions  and  key  in improving 

adoption and adaptation of any technologies that will be promoted in the area leading to a more 
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sustainable management of the natural resources within the lake basin. It’s important also to note 

that this approach easily identifies entry points for any stakeholder wanting to work with the 

community. Therefore a land user based land degradation assessment framework when properly 

applied can be very effective in the sustainable management of Lake Naivasha due to links 

within actual land degradation type(s) to relevant technical interventions. 

 

4.3 Links between land degradation impacts on Livelihoods. 

The second objective of this study was to evaluate the links/impacts of land degradation on 

livelihoods. To achieve this objective the study used the sustainable rural livelihood assessment 

framework(SRLF) to establish the impacts of land degradation on the livelihood strategies as  

represented by the  main capital assets (Natural, Physical Social, Financial and Human).The 

results given in Table 13 were collected from the focus group interviews specifically the Water 

Resource Users Associations(WRUAs)  with the input of various technical officers and other 

opinion leaders from(NGOS, Civil Society Groups, Large scale Flower farmers and local 

politicians). 

 

Data was collected and analyzed under the research question what are the impacts of land 

degradation on the livelihoods of the inhabitants of Lake Naivasha Basin. The results are 

presented in Table 11 and Figures 10-14. 

 

During the study the respondents were asked to list down the main impacts of land degradation 

on livelihoods in the two study areas, As shown in Table 11 Frequent crop failure with 38.8 % 

and increased incidents of poverty with 34% were given as the main impacts of land degradation, 
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followed by low access and use of natural resources at 12.6%,poor access to markets at 5.3% 

damage to road network at 4.3%.The listed impacts of land degradation, directly or indirectly 

also have an impact on the scope of livelihood strategies that households can undertake in an 

effort to make a living. Table 12 further explains in detail the impacts of land degradation on 

household a asset which determines whether a household can undertake priority interventions to 

reverse land degradation or contribute to more land degradation. 

Table 11:Main impacts of land degradation: 

LIVELIHOOD PROBLEMS Frequency Percent 

Increased incidents of Poverty 72 34 

Low Access and use of Resources 26 12.6 

Poor Access to Markets 11 5.3 

Frequent Crop Failure 80 38.8 

Water Scarcity 3 1.4 

Damaged Road Network 9 4.3 

Total 206 100 

 

Table12: Sustainable livelihoods assessment framework findings for the two study areas 

Capital 

Asset  

Description of 

capital assets 

Positive Effects of 

Change in Capital 

Negative Effects of 

Change in Capital 

Comments 

Natural Natural 

capital: 

Environment 

(e.g 

topography, 

soil, water). 

>Implementation of 

soil and water 

conservation 

measures in farms 

has reduced 

reliance on 

Government forests 

for animal grazing 

.>Before 

conservation, value of 

land had decreased 

significantly 

 

>There is need for 

all stakeholders to 

massively invest 

on on-farm 

conservation 

Physical Physical 

capital 

incorporates 

infrastructure, 

purchased 

goods and 

manufactured 

items  

>Road network has 

been improved. 

Farm produce able 

to reach nearby 

market centers that 

have grown. This 

has led to  job 

creation within the 

community 

>Road network 

expansion has come 

with high level of 

sediment loads to 

rivers. Due to poor 

management of road 

run-off/runoff from 

farms this has led to 

Silting of cattle dips,  

and damage  to water 

>Linkages 

between road 

makers 

/MOAL&F staff 

are fairly wanting 
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pans 

Human Human 

capital: this 

element of 

capital 

comprises the 

innate and 

learned  

>.As a result of 

conservation and 

increased incomes 

school attendance 

has gone up schools 

absenteeism is now 

minimal 

 

>Households whose 

farms are badly 

degraded don’t 

manage to produce 

enough…Children do 

not go to school. 

> 

>High illiteracy 

levels has 

negatively 

affected the ability 

to learn  by land 

users 

Social Social Capital: 

social 

relationship 

such as access 

to or 

membership of 

networks 

>Many social 

groupings 

/cooperative 

societies have 

emerged to deal 

with environmental 

issues 

> 

>Those whose farms 

were badly degraded  

were shunned by 

others…seen as 

beggars 

 

>Massive land 

degradation 

affects existing 

social networks. 

Leading to many 

household 

embracing poverty 

Financial Financial 

capital 
comprises 

access to cash  

>Those whose 

farms were 

conserved increased 

earning by as 

much150%/unit 

area 

 

>Land degradation 

leads to reduced 

earning/unit area. 

>More land 

degradation. Increases 

incidents of  social 

conflicts 

>In the two 

watersheds 

Turasha had  a 

more pronounced 

effect on the 

financial capital 

asset as a result of 

massive land 

degradation 

 

Table 12 above is a summary of the findings on the impacts of land degradation to the basic 

assets that defines the livelihoods of households in the two study sites. As can be seen land 

degradation affects all the 5 capital assets (Natural, social financial, human and physical) more 

so the natural capital asset on which the livelihoods of many rural people are based, this in turn 

impacts negatively on the other four capital assets. The massive positive impacts that have  come 

as a result of investments on the natural capital asset through on-farm soil and water 

conservation is worth noting, more so by any stakeholder working/planning to work within the 

lake basin:  
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Earnings per unit area and value of land have gone up, viable social grouping have emerged in 

the two watersheds, acquisition of new skills and attendance to formal education has improved, 

other alternative livelihoods have emerged and re-investment on land is quite visible resulting in 

sustainable use of the natural resources. 

 

Figure :10 Main Livelihood/production activities –rain season for subsistence 

As indicated in Figure10 and 11 the effects of land degradation are more evident in Turasha 

which even during the rainy season the land users investment on crop enterprises is only for 

subsistence purposes instead of investment on high value crop enterprises which can generate 

income, the land here consists of small parcels that are badly degraded due to poor farming 

practices like ploughing up and down the slope, absence of vegetative cover and little crop 

residue after harvesting. Wanjohi watershed seems to have a potential for conversion of a 

number of enterprises from subsistence to income generation.(both for the rain and dry seasons) 

if land degradation is reversed. 
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Figure :11 Main LH/production activities-  rainyseason for income  

Figures 12 and 13 below   further indicates that of the two watersheds, Wanjohi seems to have 

more options for dry season income generation than Turasha (which relies only on Dairy  and 

Garden pea farming), but generally the two watershed  operates more on subsistence even on 

enterprise which can easily be converted to provide income to the households(the higher levels 

of land degradation coupled with low rain water use efficiency and infrastructural challenges 

have contributed to most households operating at subsistence levels),this situation of operating at 

subsistence level cannot withstand the shocks and impacts that are associated with land 

degradation 
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Figure :12 Main LH/production activities – dry season for subsistence  

 

Figure :13 Main LH/production activities during – dry season for income   

The study further revealed   that about 60% of male headed households and 25% female headed 

households of the households are affected more by poverty than any other difficulties or 

problems that are linked to land degradation in the two study sites (Figure 14). The other 

problems like access to resources,  access to markets, frequent crop failure and water scarcity 
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accounted for  less than 20% , during the transect walk it was also noted that the impacts at 

individual household level and basin level are quite high. 

 

 

Figure 14: Main livelihood/production problems based on gender 

As shown earlier on the livelihood framework land degradation  affects both the social, 

economic and ecological lives of the people living in the two watersheds( Figs 12 and 13: Table 

8).Therefore addressing the issue of land degradation is key in reversing the negative impacts it 

causes to peoples livelihood strategies.  

 

In order to evaluate the links between land degradation using land degradation indicators and 

causes, the ordinal regression statistical model was used to measure the strength of the 

relationship between land degradation and livelihoods, the results as tabulated in Table 12 

indicate that the Ordinal Regression Model was significant( =16.431, P=0.01) but the model 

explained only 8% of the variability (land degradation indicators or causes).Irish potatoes and 

Livestock Production livelihood strategies had significant impact on land degradation indicators. 
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Irish potatoes are heavy extractors of soil nutrients, this depletion in farms where they are 

produced every season, leads to reduced vegetation cover which accelerates land degradation. As 

indicated earlier, overgrazing and cattle tacks in livestock production systems make land more 

prone to degradation. 

 

Table 13 Ordinal regression analysis: indicators of LD and impacts on LH 

Pseudo-R Square 

Nagelkerke 8% 

Model Fitting Information 

Model -2 Log Likelihood Chi-Square df Sig. 

Intercept Only 243.317    

Final 226.386 16.931 6 0.010 

Goodness of Fit 

 Chi-Square df Sig. 

Pearson 181.781 60 .000 

Deviance 134.948 60 .000 

Parameter Estimates 

Threshold Estimate Std. 

Error 

Wald df Sig. Interval 

Lower 

Bound 

Upper 

Bound 

Livelihoods 

I.PotatoesI. 

Potatoes prod- 
.973 .286 11.582 1 .001 .413 1.534 

Carrots     prod- .429 .427 1.012 1 .314 -.407 1.265 

Dairy Production .219 .560 .153 1 .696 -.879 1.317 

Cabbages prod- -.607 .898 .457 1 .499 -2.366 1.153 

Maize       prod- .736 1.035 .506 1 .477 -1.292 2.764 

Livestock prod- 1.611 .638 6.365 1 .012 .359 2.862 

 

 

 

In summary with regards to establishing the links between land degradation and its impacts on 

the livelihoods of the inhabitants of the lake it has been shown that land degradation, can cause 

direct or indirect adverse impacts on livelihood strategies at individual household level. Table 8 
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indicated how land degradation has eroded all the five capital assets. Which are the vital 

components which household use to construct their livelihoods strategies. 

 

Overall it was demonstrated through the study that land degradation in the two study sites has 

adversely affected the livelihood options of the inhabitants, making more of the households to 

operate at subsistence levels, due to low options on livelihood strategies, resulting in social 

conflicts over natural resources  such as water, damage to government forests as a result of trying 

to support families, the narrow scope of livelihood strategies for households  has resulted making 

many households to become poor, which has  led to more environmental degradation and low 

crop and livestock production…These negative impacts can easily be reversed through 

investments in soil and water conservation efforts at farm level and at basin level. 

 

4.4 Applicability of Green Water Credit (GWC) scheme in reversing impacts of land 

degradation on livelihoods 

In order to evaluate the applicability of Green Water Credit (GWC) scheme in reversing the 

impacts of land degradation on livelihoods, data was collected and analysed as follows. 

During the study the respondents indicated that they were aware of an initiative by Care Kenya 

and WWF of paying farmers in the two study sites to undertake environmental conservation at 

farm level and in the riparian sites, and as indicated in Table 9,98% of the respondents in each of 

the two study regions indicated a need for GWC(a form of Payment for Environmental Services 

(PES),the  high demand for the  GWC initiative implies its  implementation in the Lake basin 

will not encounter many challenges.  
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Table 14: Indication of demand for GWC scheme 

Response Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Yes 102 98 102 98 

No 2 1.9 2 1.9 

Total 104 100 104 100 

 

In order to test whether the current initiative of payment for environmental services (PES)has 

any correlations with the identified demand for GWC the Pearson’s (2-t) test was used with the 

demand being the dependant variable and current payment initiative independent variable. The 

results as indicated in Table 15 shows a very high correlation factor of r=0.8) implying that as 

payment level is varied the demand for the service proportionately changes positively. This 

finding indicates that any initiative undertaken by any service provider in trying to sustainably 

manage Lake Naivasha should endeavour to have a component of GWC, since there is high 

demand for it in the basin. 

Table 15: Test of correlation between current PSE initiative & Demand for GWC 

 Existence of an initiative for 

payment for watershed 

services 

Existence of a demand for 

payment for ecosystem 

services 

Pearson Correlation 1 .008 

Sig. (2-tailed)  .904 

N 208 208 

Pearson Correlation .008 1 

Sig. (2-tailed) .904  

N 208 208 

 

The respondents were further asked what form of payment they would prefer if GWC scheme 

was to be introduced. As shown in Table 16 the responses varied from 50% for compensation in 

the two sites, 29.1% and 25.2 % (Wanjohi), 33% and 25.2% (Turasha) as incentive and reward 

respectively. 
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The fact that the current beneficiaries would want Green Water credit scheme to have another 

face of either a reward or an incentive is important in introducing the GWC in the two study 

sites. One should conserve their land without expecting payments, but beneficiaries of one’s 

efforts have a choice to reward or give the person an incentive to continue being a good steward. 

Table 16: Perception on Green water credit (GWC) scheme 

Payment mechanism Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Incentive 20 9.7 52 23.4 

Reward 68 32 52 23.4 

Investment 14 6.7 05 2.2 

Compensation 103 439.8 103 46.4 

 

During the focus group interviews and through  the questionnaire the respondents when asked 

about compensation and on who has to compensate who, identifiedtwo classes of players in the 

compensation arrangement, the beneficiaries downstream, those who currently are benefiting 

from environmental services offered by the upstream managers (stewards) .  As shown in Table 

17, about 58%of the respondents in the two sites felt that all beneficiaries downstream should 

compensate upstream land users for ecosystem services. there is also 20.6% of the sampled 

households in Wanjohi who felt that beneficiaries downstream should compensate all upstream 

people whether they are providing ecosystem services or not. The 7.9% in Turasha who 

indicated that a reward system can be one such approach to managing GWC, were relevant to 

this study, Land conservers be rewarded for proper land use, by beneficiaries of environmental 

services not necessarily all upstream inhabitants. 

This ability to separate the two groups is important in the application of payment for 

environmental services like Green Water Credit scheme in the two study areas. This level of 
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awareness is essential in addressing technical gaps, facilitating adoption and adaptation rates and 

overall improving resource management. (Only those land users who have intervened at farm 

level to reverse land degradation qualifies for GWC as a reward) 

 

Table 17 Compensation regimes (arrangement) 

Compensation regimes Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Beneficiaries to compensate all upstream 

people 

21 20.6 9 8.9 

All beneficiaries downstream to 

compensate upstream land users 

59 57.8 59 58.4 

Downstream to compensate upstream 22 21.6 25 24.8 

Beneficiaries to compensate stewards 0 0 8 7.9 

Total 102 100 101 100 

 

The study further endeavoured to find out the best mechanism for GWC or PES mode of 

payment as shown in table 18. For Wanjohi 38.9% and 38.5% of the sampled households felt 

payment in kind or voucher systems respectively can be the best mechanism of payment, the 

table further indicates that 79.8% and 12.5% in Turasha would prefer payment in cash or in kind 

respectively. During the survey it was found that the voucher payment mode currently in use by 

Care Kenya and WWF has its challenges especially abuse by some of the WRUA officials. 

There is better management of the current initiative in Wanjohi than in Turasha. The results 

further indicates that there will be need to create awareness and capacity build the players in the 

study regions and the Lake Basin as a whole if the GWC scheme is to work. 
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Table18: Best mechanism for GWC mode of payment 

Type of payment Wanjohi Turasha 

Frequency % Frequency % 

Credit 0 37.5 1 0.96 

Voucher 39 24 7 6.7 

Cash 25 38.5 83 79.8 

Payment in kind 40 38.9 13 12.5 

Total 104 100 104 100 

 

The research also analysed the best institutional arrangement that can  manage the GWC scheme 

if introduced in the area, as shown in Table 19, 82.7% and 54.8% of the respondents for Turasha 

and Wanjohi respectively indicated that a stakeholder fora consisting of  various institutions will 

be better placed to manage such a scheme, the28.9%  for Turasha who felt WRUA are  equal to 

the task of managing the scheme indicates some reservations that they have on the set up and 

operations of the WRUAs, the respondents felt a more neutral body consisting of technical 

people, non-governmental actors and beneficiaries would  be best placed to manage a scheme 

like the Green Water Credit. 

Table 19: Best institutional arrangement for GWC scheme 

Institution Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Water Users Association 28.9 28.9 4 3.9 

Stakeholders from various Institutions 54.8 54.8 86 82.7 

Farmer Based Institutions 4.8 4.8 0 0 

Government Officials 10.6 10.6 0 0 

Total 104 100 104 100 

 

Notwithstanding the earlier findings that the current initiative is faced with many challenges 

Table 20 below Shows 100%  and 72.7% of the respondents for Turasha and Wanjohi 

respectively, felt that green water credit scheme can effectively be used to promote other off-

farm alternative livelihood strategies (cottage industry, agro-processing, facilitate capacity 
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building, and be a source of initial working capital for off-farm incomes, employment creation 

and promotion of environmental conservation activities) which will reduce reliance on -farm 

livelihood strategies and thereby less land degradation within the lake basin. 

.This indicates a high sense of awareness of how a GWC facility should be made to work in the 

area. 

 

Table20: Use of GWC to promote alternative Livelihoods 

Response Wanjohi Turasha 

Frequency Percentage Frequency Percentage 

Yes 86 72.7 104 100 

No 18 17.3 0 0 

Total 104  104  

 

 

Some more interviews were conducted with Focus Groups and Opionion Leaders within the lake 

basin, who indicated that, GWC scheme can be use to sustain ably manage Lake Naivasha, 

through: 

1. Support to a forestation and reforestation activities within the Aberdare’s and the 

farms. 

2. Controlling siltation of the rivers, through carrying out on -farm soil and water 

conservation activities and therefore ensuring big volume of clean water flows in 

to the lake 

3. Support poor households to implement soil and water conservation measures 

4. Support river bank protection. reduce incidents of flooding and water pollution 

5. By helping the land users to control soil erosion through education and material 

support like grass strips and tree seedlings to prevent siltation of the lake 

6. Support promotion of other alternative livelihood options. 
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Furthermore as shown on plates 11 and 12, proper use of GWC, like promoting on farm tree 

planting and riparian protection, can result in sustainable natural resource use within the  Lake. 

  

Plate 11: Clean Stream waters-Turasha Plate 12 Establishment of woodlots - Wanjohi 

 

4.5 Recommendations to improve the environmental conditions of Lake Naivasha 

 

WRUA representatives and other opinion leaders were assembled together and taken through a 

prepared checklist and asked how the environmental conditions of the Lake can be improved. 

The following suggestions were given: 

1. The Aberdare forest should be protected at all costs, through involvement of the 

community and other interested players. 

2.  Individual households should be encouraged to plant more trees in their farms e.g. 

Grevillea, Cyprus, croton spp, Nandi flame, Casuarina spp, 

3.  Different service providers should make deliberate efforts to support alternative sources of 

income so as to reduce pressure on the limited natural resources within the Lake. 
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4.  Land users should be supported to implement recommended soil and water conservation 

measures at farm level. 

5. Prevent logging in protected government forests 

6. Use of efficient irrigation methods should be supported by all players 

7. Grass strips should be planted in steep slope area to prevent soil erosion 

8.  Priority should be given to rehabilitation and maintenance of riparian zones 

9.  Efforts should be made in Promoting water harvesting and ensure that large water users 

like flower farms can almost exclusively use water harvested from the green houses 

 

In conclusion, it was established that the demand for GWC in the two sites is quite high, the 

respondents further differentiated the upstream ecosystem provides as the people to be rewarded 

by the beneficiaries of the ecosystem services (downstream).The study also found that the best 

bet institution to manage GWC is a stakeholder fora consisting all main actors in natural resource 

management. The research further showed that both upstream  and downstream inhabitants of 

the lake stand to benefit if they collaborate through the support of key stakeholders to initiate and 

manage a GWC scheme that will facilitate rain water use efficiency resulting in increased 

biomass production, promote other alternative livelihoods for the inhabitants thereby lessening  

the strain on the Lakes  natural resources and alleviate poverty that was identified as the key 

impact of the land degradation in the basin. In a sense GWC is a vital component of any 

initiative that is geared towards sustainable management of Lake Naivasha, for this initiative to 

work the current challenges of corruption within  some of the  institutions, weak institutional set 

up, inadequate technical backup, appropriate compensation level, form and appropriate technical 

options need to be addressed for the scheme to work sustainably. 
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CHAPTER 5: CONCLUSIONSAND RECOMMENDATIONS 

 

5.1 Introduction 

This chapter provides a summary of the conclusions and recommendations that were drawn on 

the basis of each objective of the research. 

5.2 Summary of the Key Findings 

The study came up with a number of findings that could be taken up by stakeholders concerned 

with sustainable management of the lake Naivasha and other important water towers in Kenya:   

1. The research established that land user based land degradation and livelihoods assessment 

is effective in improving the appreciation of the magnitude/ scale of land degradation by 

land users and that this approach can improve the adoption and or adaptation of 

recommended interventions. 

2. The study research showed that there is a link between and degradation and livelihoods, a 

narrow scope of livelihoods facilitates land degradation and vice versa, land degradation 

results in a narrow scope of livelihood strategies for households, making many households 

poor thus leading to more environmental degradation and low crop and livestock 

production. These negative impacts can easily be reversed through investments in soil and 

water conservation efforts at farm level and at basin level. 

3. Lastly, it was established through the study that here is demand for GWC which if well 

managed can go a long way in supporting the sustainable management of the lake through 

supporting other alternative livelihoods and through improving water use efficiency at 

farm level and watershed level leading to increased production and income per unit area. 

4. Integration of Local knowledge with scientific knowledge is very important in designing 

intervention for reversing land degradation. 
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5.3 Recommendations from the study 

From the key findings, the following are some of the recommendations made to ensure that land 

degradation within Lake Naivasha and other water towers in Kenya are successfully reversed: 

1. Key government agencies like the Ministry of Agriculture Livestock and Fisheries 

(MOALF)/other service providers need to use a land user based land 

degradation/livelihoods assessment methodology and also produce necessary guidelines. 

2. Establishment of the fund that is provided for in the National environment management 

authority (NEMA Act of 1999) should be actualized in the form of green water credit 

(GWC) scheme. And be up scaled in the management of other water towers in the 

country where there are initiatives in reclaiming badly degraded watersheds. 

3. There is  need to carry out further research to  identify the determinants for 

promoting/improving the  participation of the vulnerable/resource poor households in the  

GWC/PES schemes, 
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APPENDICES 

Appendix 1.1: Sample Questionnaire 

 

QUESTIONNAIRE FOR DETERMINING LAND USER BASED LAND 

DEGRADATION AND LIVELIHOODS ASSESSMENT: APPLICATION IN 

SUSTAINABLE MANAGEMENT OF LAKE NAIVASHA-KENYA 

 

 

1. Questionnaire checklist for  Focus group/Individual Households interviews 

 

1.1 What is the  

(a) Name of respondent: …………………………………………………………….. 

(b)Number of people in the household……………………………………………….  

(c)Estimate Land holding (acres) ……………………………………………………. 

 

1.2 What is the history and pattern of settlement in the area… 

………………………………………………………………………………………………

………………………. 

  

1.3 What are the main important land use types in the area/as differentiated by the 

community…………………………………………………………………………………

………………………………………………………………………………………………

……………………………………………………….. 

 

1.4 What is the main water resource s available   and used by the community in the area?  

 

1.5 What are the main livelihood / production activities during the 

i) rainy and ii) dry seasons differentiated into subsistence/income generation 

………………………………………………………………………………………………

………………………………………………………………………………..…… 

 

1.6 What are the main natural resources that the community uses for production     

/livelihoods? (e.g.  Cropland,  grazing  land, fuel wood,  timber,  medicinal  plants,  dry 

season water  sources 

…………………………………………………………………………………………………

………………….……………………………………………………………………………
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…………………………………………… 

1.7 What are the important types of land degradation1 in the territory? 

………………………………………………………………………………………. 

………………………………………………………………………….…………………

…………………………………………………………………… 

1.8 For each distinct type: What do you consider are the main causes...? 

……………………………………………………………………………………. 

…………………………………………………………………………………….. 

1.9  What are the main impacts...? 

………………………………………………………………………………….. 

1.10 What are the changes in the last 10 years or so, in terms of type, extent and severity? 

………………………………………………………………………………. 

………………………………………………………………………………. 

1.11 What indicators do the locals use to describe soil erosion / degradation (e.g. loss of 

fertility, salinity, soil loss, gully formation (active / under control), build-up of sand or 

shifting sand dunes, sediment load or pollutants in water resources etc.)?  ……… 

…………………………………………………………………………………… 

…………………………………………………………………………………… 

1.12.  What are the livestock management strategies and related problems in terms of  

degradation or related benefits in terms of sustainable land management? 

………………………..……………………………………………………………………

…………………………………………..………………………………………… 

1.13 Has the study area experienced i) drought, ii) flooding or any other extreme weather event 

(e.g. intense storms) in the last 10years? Is the frequency and severity normal or 

exceptional……………………………………………………………………………………

…. 

………………………………………………………………………………………………………. 

……………………………………………………………………………………………………… 

 1.14 What are the strategies and coping mechanisms adopted i) during drought or unusual 

dry years or ii) to reduce risk of flooding or iii) to reduce damage from 

Wind/storms………………………………………………………………………………………. 

…………………………………………………………………………………………………….. 

……………………………………………………………………………………………………… 

1.15. Are there any conflicts in relation to land and water uses in the area……………… 

                ………………………………………………………………………………………. 

                ……………………………………………………………………………………….. 
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 1.16 What are the main livelihood problems / difficulties (i.e. serious / long term);(less 

serious /  short  term)  faced  by  rural households (food insecurity, poverty, 

access to resources, access to 

markets…………………………………….................................. 

………………………………………………………………………………………………

………………………………………………………………………………………

………. 

 1.17. Are there successful areas where land degradation control (i.e.  Conservation, 

restoration and or improvement of land  

resources) has been achieved... 

……………………………………………………………………………………. 

 

If so(a) What were the main sustainable land management (SLM) practices or measures 

(policies, legislation, bye-laws etc.) to prevent land degradation that were 

implemented in specific land use systems  / 

types?................................................................................. 

           ………………………………………………………………………………….   

         (b)Were they aimed: i) to improve …………………… 

         (2) Restore the productive capacity of the land (e.g. soil fertility, use of water); 

        (3)) For conservation / protection of resources (soil, water, vegetation, wildlife, 

biodiversity)………………………… 

         Indicate for each whether they are the result of an external intervention or a local / 

traditional practice……………………………………….. 

           …………………………………………………………………………………….. 

 1.18 If possible, identify any interventions that have gone beyond a focus on soil and water  

conservation and productivity in situ to address wider ecosystem services (e.g. water 

catchment / supply, carbon sequestration, reduced greenhouse gas emissions, pest and 

disease regulation, protection of biodiversity and aesthetic landscape values 

etc……………………………… 

     ……………………………………………………………………………………………. 

     ………………………………………………………………………………………………. 

1.19What are the various organizations that determine the way land (including water and 

vegetation resources) is managed in the 

community?.............................................................. 

…………………………………………………………………………………………………. 

………………………………………………………………………………………………… 

1.20 The main informal and formal systems of tenure and rights to access land resources  (crop 

land, pasture land, forest and water) in the community? 

( For each indicate how they influence land degradation, conservation or improvement)…………. 
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……………………………………………………………………………………………………. 

…………………………………………………………………………………………………….. 

1.21 How do laws, rules and regulations concerning land resources affect the extent of land 

degradation and / or conservation? (Prompt for positive and negative 

effects)…………………….. 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

1.22 What   other   major   social   divisions (apart from poverty / wealth) exist in the 

community (e.g.  Religious or caste groupings, pastoralists or settled farmers, farmers 

practicing irrigation or rain fed cropping) that affect the differential access people have to 

resources and / or the ways in which they manage their 

land?................................................................. 

……………………………………………………………………………………………………. 

……………………………………………………………………………………………………. 

…………………………………………………………………………………………………… 

 

 

2. Green Water Credit scheme 

2.1 Is water availability an issue in the area?   

 yes 

 No 

If yes how... 

……………………………………………………………………………………

……………………. 

……………………………………………………………………………………

……………………. 

 

2.2 What are the competing claims...? 

……………………………………………………………………………………………………

………………………… 

……………………………………………………………………………………………………

…………………… 

2.3 Are there existing land and water rights? 

 Yes 

 No 
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If No, 

Explain…………………………………………………………………………………… 

 

2.4 Who has the right to modify them? …………………………………………………… 

……………………………………………………………………………………………………

…………….. 

……………………………………………………………………………………………………

……………… 

2.5Who has to compensate whom?............................................................................................. 

……………………………………………………………………………………………………

…………………… 

……………………………………………………………………………………………………

…………………. 

2.6 Is there already an initiative for payment for watershed services? 

  Yes 

 No 

By 

whom?........................................................................................................................

.... 

……………………………………………………………………………………

…………………… 

……………………………………………………………………………………

…………………… 

2.6a what are the challenges faced by the current initiative…………….. 

. 

‘’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’

’’’’’’’’’’’’’’’’’’’’’’’’’’ 

……………………………………………………………………………………

…………………. 

2.7 Is there demand for payment for ecosystem services?         

 Yes 

 No 

2.8 Should Green water credit (GWC) be seen as an 

 Incentive 

 Reward 

 investment 
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 compensation   

 Punishment                     

 

2.9 What is the best mechanism for payment for ecosystem services? 

 

 Credit 

 Voucher 

 Cash 

 Payment in kind 

2.10 What is the best institutional arrangement for management of Green water credits (GWC) 

 

 Water users association 

 Stakeholder from various institutions’. 

 A farmer led institution  

 Government officials 

2.11 Can green water credits be used to promote alternative livelihoods at household level? 

 Yes 

 No 

          If yes 

how?...................................................................................................................................................

..... 

……………………………………………………………………………………………………

……………………………… 

……………………………………………………………………………………………………

……………………………… 

2.11a Can green water credit scheme be use to address poverty  

 Yes 

 No 

If Yes 

how?...........................................................................................................................

........ 

……………………………………………………………………………………

……………………… 

……………………………………………………………………………………

……………………… 
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2.12 How can green water credit make a difference for the livelihood strategies of 

           Upstream 

(stewards)………………………………………………………………………………………… 

……………………………………………………………………………………………………

…………………………… 

……………………………………………………………………………………………………

……………………………. 

           Downstream 

(Beneficiaries)……………………………………………………………………………… 

……………………………………………………………………………………………………

………………………………. 

……………………………………………………………………………………………………

………………………………. 

2.13 How can green water credits be used for the sustainable management of lake 

Naivasha?...........................................................................................................................................

...................... 

……………………………………………………………………………………………………

……………………………. 

……………………………………………………………………………………………………

…………………………….. 

……………………………………………………………………………………………………

…………………………….. 

3. Recommendation 

3.1. What can you recommend to improve the environmental conditions of the lake Naivasha   

Basin? 

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………………………………………………………………………………

……………………………… 

3.2. How do you cope with the present environmental conditions in your areas? 

a) Frequent Water shortages 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………. 

b) Badly degraded 

land…………………………….................................................................... 
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……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………. 

c) Frequent water conflicts………………………………………………... 

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

………………………………. 

…………………………………………………………………………... 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

……………… 

d) Others(specify)……………………………………………………………………………

……………………………………………………………………………………………

……………………………………………………………………………………………

……………………………… 
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Appendix 1.2: LAND DEGRADATION FIELD ASSESSMENT FORMS FOR RIL 

PEDESTAL AND GULLY. 

Field Form Rill 

Site: 

Date:  

HH -Name: 

Soil Type: 

Appendix1.2: Field form for rill erosion measurement 

Measurement Width(cm) Depth (CM) 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

Sum of all measurements: 

Average 

  

Length of Rill   

Contributing catchment  to rill     

Cross-sectional 

area(rectangle) 

  

Volume of soil lost   

Volume lost/m2   

Net soil loss in tons/ha   

By calculating the average cross-sectional area using the formula appropriate for the cross-

sectional one can estimate the amount of soil loss. 
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Field form Pedestal 

Site: 

Date  

HHNa 

Appendix1.3: Field form for pedestal erosion measurement 

 

Measurement locality Maximum length of pedestal in locality (mm) 

1  

2  

3  

4  

5  

6  

7  

8  

9  

10  

11  



87 

 

12  

Sum of Measurements  

Average pedestal Height  

Net soil loss  

 Amount of soil lost per unit area can be determined by Calculating t/ha equivalent of the net soil 

loss (represented by the average pedestal height). 

Field form Gully 

Site: 

Date:  

HH Name:  

Length of gully  

Catchment area 1km2 
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Appendix1.4: Field form for gully erosion measurement 

Measurements Width of lip (w1) 

(m) 

Width of base (w2) 

(m) 

Depth (m) 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

20    

Sum of all measurements    

Average Width (w1) Width (w2) Depth (d) 
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Av cross sect area    

Soil lost from gully    

Soil lost/m2 equivalent    

Soil lost  tons/ha    

    

Calculating the average cross-sectional area of the given gully and add up to catchment area will 

give the total soil loss per unit area. 

 

Site: 

Date:  

HH Name:  

Length of gully  

Catchment area  
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Appendix1.5: Field form for gully erosion measurement 

Measurement number Width of lip (m) Depth m 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

Average W1   

Average Depth   

Average Cross Sectional Area   

Volume Of Soil Lost   

Volume Lost Per Square Meter   

Loss in Tons Per Hectare   

 


