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EXECUTIVE SUMMARY 

The overall aim of this report was to undertake a conceptual and empirical assessment of how adaptive 

capacity to climate change is differentiated among pastoral and agro-pastoral communities in the dryland 

of Kenya. This was based on household perception to climate change and the adaptation strategies they 

choose to take up that mitigate impacts of climate change. Specifically exploring the adaptation strategies 

engaged by the two main source of livelihood identified in the area, pastoralism and agro-pastoralist, how 

land tenure regime household settled determines their uptake of adaptation strategies and final how various 

assets and resources available and accessible by the households determine, predict and build their adaptive 

capacity and uptake of adaptation strategies.  

Characterizing adaptive capacity of a dryland community is viewed as embedded within the complex 

adaptation processes and intangible elements like: innovations fostering; social institutional and 

entitlements; assets base; knowledge and information and decision making and governance. These are 

elements that define adaptive capacity pathway that examines households’ and community active 

engagement in adaptation strategies. The research is specifically based in Il Ngwesi group ranch of Laikipia 

County, which was converted into a wildlife conservancy. The home of the Laikipiak Maasai.   

The key questions addressed by this report are: What are the main source of livelihood among the Maasai 

community. What are the specific adaptation strategies taken up by households to reduce the impact of 

climatic change? How does the land institutional framework the households settled in determine and 

influence their uptake of adaptation strategies? How does the various assets and resources available and 

accessible in the commons determine, predict and build adaptive capacity of the agro-pastoral 

communities? Finally which household assets are of fundamental importance in building the adaptive 

capacity of the pastoral and agro pastoral households in the drylands of Kenya?  

 

A mixed method approach was used to explore the above research questions. Case study analysis gave an 

in-depth examination of the adaptation strategies taken up by households to mitigate the changes taking 

place in the land and in the natural resources. Qualitative data was collected through Focus Group 

Discussion (FGD), Semi Structured Interviews, informal interviews and participatory observation while 

quantitative data through household surveys. Descriptive statistics and econometric models were used to 

analyses the data. Results shows nine main adaptation strategies being embraced by pastoralist and the 

agro-pastoralist and these are mainly supported by 2 main capitals: natural and social capital and availability 

of institutions that provide information and skills on agronomic technologies.  

Key words: adaptation, adaptive capacity, social technical process, agro-pastoralism  



 
 

1. INTRODUCTION 

1.1 Context and Justification   

In Laikipia County, the declining trend in pastoralism, the main source of livelihood and a 

primary economic activity in the drylands of Kenya is real. The increasing trend in uptake of 

agro-pastoralism as an adaptation livelihood, poses serious questions and opens new challenge 

as it differentiates a community whose adaptive capacity has not been characterized and 

therefore still unknown in a changing environment. The factors that determine adaptive 

capacity of a community in transition from pastoralism to agro-pastoralism needs to be 

explored and defined in a clear and concise way to facilitate development and policy 

intervention. The households are engaging and taking up various adaptation strategies and the 

ability to do this is determined by various social, economic and natural factors.  

 

The negative impacts of climate change in the drylands of Laikipia County comes amidst other 

complex stressors like rapid demographic growth, changing land tenure regime and 

degradation and depletion of natural resources, insecurity and conflict (Headey & Kennedy 

2011). The consequences is an emergency of a complex social ecological system. A system 

that differentiates the Maasai households cautioning that a coherent system of a community 

should not be assumed. Households that traditional relied on community collective copying 

strategies to climate variability to household dependent on privatization on uptake of 

adaptation practices and strategies to climate change.  

 

The adaptive capacity of the individual households is distinct and more differentiated as the 

system continues to change. The emerging system is highly influenced by natural, 

socioeconomic and technical elements which determine how the adaptation strategies unfolds 

at individual household level, for example irrigation. The pastoral system of copying with 

climate variability like livestock mobility is well documented in literature. The determinants 

of adaptive capacity that facilitates uptake of adaptation strategies in a new social ecological 

system, however has not been adequately addressed. The relocation from communal pastoral 

system in communal ranches to privatized agro-pastoralism in private lands implies 

diminishing of collective copying strategies in favor of privatized adaptation practices. This 
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implies that adaptive capacity of the households is different and needs to be unpacked in order 

to address and integrate social heterogeneity in climate change adaptation intervention, 

research and policy processes. In particular the increasing needs and dynamics of women and 

the youth in development interventions and research (Mwanundu et al. 2009).  

The project borrows Swift's (1988) definition of agro-pastoral, as “people who derive more 

than half of their gross revenue from agriculture and at least 10% of their gross revenue from 

livestock”. Agro-pastoralism, is therefore analyzed as a livelihood strategy that integrated crop 

and livestock production. A response mechanism by households that lessen their over reliance 

on livestock as the single source of livelihood. Pastoralists were defined by Swift (1988) as 

those household that depend on at least half of their gross income from livestock and livestock 

related products. These two different groups of purposely one community are people who 

navigate biophysical and social parameters and achieve beneficial outcomes whether 

individual (household) or through collective action (community). The word “community” used 

in this study implies group of household, connected by their association like the Il Ngwesi 

group ranch, spatial interconnections (Coombes et al. 1988).  

1.2 Study Objectives and Research Questions  

The overall objective of this report is to explore and characterize the various assets and 

resources available in the commons that determine, predict and build adaptive capacity of the 

pastoral and agro-pastoral communities? This objective was guided by the following research 

questions:  

1. What are the main source of livelihood among the Maasai community. 

2. What are the specific adaptation strategies taken up by households to reduce the 

impact of climatic change?  

3. What land tenure regime the households settled determine and influence the uptake 

of adaptation strategies?  

4. How does the various assets and resources available and accessible in the commons 

determine, predict and build adaptive capacity of the agro-pastoral communities?  

5. Which household assets are of fundamental importance in building the adaptive 

capacity of the pastoral and agro-pastoral households in the drylands of Kenya?  
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2. RESEARCH DESIGN AND METHODOLOGY 

2.1 Description of the Study Area 

The study focuses on Maasai community of the Il Ngwesi group ranch, Laikipia County (figure 

1). The county is ecologically endowed with abundant natural resources like forests, 

rangelands, wildlife, undulating landscapes and rivers among others. A large proportion of the 

land (80%) has low potential and is unsuitable for crop production with the compounding 

effects of frequent dry spells and poor rainfall distribution (County-Laikipia 2013).  It receives 

an average rainfall of 400 mm-750 mm annually.   

Land tenure regime in the study site has gone through historical pressure and continues to 

undergo increasing social, political, economic and environmental challenges resulting in 

progressive fragmentation and individualization of land (CAPRi 2005; Mwangi 2006). The 

landscape is occupied by forest, savanna lands and community settlements. Private lands1 and 

community lands2 have been converted into agricultural land, conservancies, and livestock 

ranches (Fred 2012). 

The 1979-80 and 1984 droughts led to high livestock mortality and impoverished households. 

It contributed to the foundation and formation of community wildlife conservation and tourism 

in a changing environment. The results were to set aside land that was communally owned for 

conservation purposes. In this respect over 75% of Il Ngwesi members have migrated over the 

years and settled in other areas of Laikipia county and neighboring Meru and Isiolo counties 

(figure 1). The settlement areas where these members live are categorized into seven 

neighborhoods according to the group ranch constitution. These are Chumvi, Ethi, Ngare-

Ndare/Manyangalo, Lukusero/Nandugoro, Leparua, and Lower and Upper Il Ngwesi (figure 

1). 

                                                           
1 Private land is defined as land held by an individual or other entity under freehold or leasehold tenure (Ministry of 

Land 2007). 
2Community lands are defined as land lawfully held, managed and used by a specific community (Ministry of Land 

2007). 
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Figure 1: Map of the study sites in the three counties  
 

2.2 Research Methods 

2.2.1 Site Selection and Sampling Methods 

A sample size of 494 households was selected using stratified proportionate sampling design. 

The seven neighborhoods and the representing villages were purposively selected to represent 

areas where the Il Ngwesi members settled after relocating from their communal land. Some 

neighborhoods represent two villages, for example Ngare-Ndare/Manyangalo represents 

Ngare-Ndare and Manyangalo villages, Nandugoro/Lukusero represents Nandugoro and 

Lukusero villages, Upper Il Ngwesi represents Lower and Upper Sanga. The villages were 

treated as separate during data collection and only aggregated during data analysis.  

Household check list was developed by the research assistant with the help of village elders. It 

was used to proportionally calculate sample size and randomly select households based on 

population statistics (figure 2). The minimum sample size was calculated using McClave et al. 

(2008) formula and was rounded upward to 494 to increase statistical power.  
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Qualitative data was gathered from 24 Focus Group Discussions (FGD) with participant 

ranging from 9 - 16 people per village. The participants were randomly selected as the issues 

discussed were based on collective knowledge. The FGDs were gender disaggregated. The 

purpose of this disaggregation was to identify the roles that women and men play in addressing 

the issues of food security and to capture differences in their strategies to adapt to climate 

change. The adaptation practices embraced by the community members were identified in 

these discussions and those individuals engaged in them formed the sample for key informant 

interviews. A total of 16 key informant interviews were conducted based on the practices 

identified.     

 

Figure 2: Percentage representation of neighborhoods   

2.2.2 Data Sources and Collection Methods 

Mixed data collection methods were designed and used for data collection. These were FGDs, 

key informant interviews, participatory observations and individual household survey. The 

study data collection exercise was carried over a period of four months (May –August 2016). 

A general interview guide was used during the FGDs. The adaptation practices identified 

during this process were discussed in detail in the key informant interviews using a semi 

structured interview guide. To collect ethnographic information and conduct participatory 

observation, the lead author stayed in the field for four months experiencing the daily lives of 

the communities in the various villages, conducting meetings and observing their daily 

livelihood patterns.  

Quantitative data was later collected based on a structured household questionnaire. It focused 

on household demographics, land tenure regimes, assets, perception of climate change and 

71

35

91

61
73

99

64

Chumvi Ethi Leparua

Lokusero/ Nadungoro Lower IlNgwesi Ngare Ndare/Manyangalo



6 
 

adaptation practices as identified during the FGDs and guided by literature. A team of well-

trained enumerators with university education were used to administer the questionnaires over 

a period of 15 days inclusive of 3 days training. The data was collected on Open Data Kit 

(ODK) system using electronic Android devices such as Android tablets. This electronic 

system of data collection has the advantage to minimize errors in data entry and to save 

significantly data cleaning time. 

2.3 Analytical Data Analysis  

2.3.1 Descriptive Statistics  

Descriptive statistics of the household were generated based on the quantitative data collected 

from the survey which gave an overall picture of the community. Summaries of the results 

related to community perception to climate change, a variable that was used to analyze 

adaptation strategies. Secondly the socio-economic characteristics of the sampled households; 

the adaptation strategies generally chosen and the characteristics of the households that 

employed various strategies, the pastoralist and agro-pastoralist. The characteristics of the land 

tenure regime and its influence on adaptation strategies and finally how the five capitals 

(human, natural, financial, social and physical) determined the adaptation strategy adopted by 

households. 

2.3.2 Econometric Analysis  

The Multivariate probit analyses (MVP) was used to examine the relationship between 

multiple adaptation strategies (dependent variables) that are determined by the five capital 

(human, financial, social, natural and physical capital) (Independent variable) accessible to 

households as well as agronomic and climatic information. These empirical analysis 

methodology has been used by  (Bryan et al. 2013) where adaptation strategies were analyzed 

as a function of the five capitals.  
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Figure 3: Leparua Neighborhood landscape (top) and Manyangalo village landscape (bottom) 
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3. RESULTS AND DISCUSSION 

3.1 Community awareness and their perception of climate shocks  

Community perception to climate change is an important variable to consider when analyzing 

adaptation strategies because their uptake of livelihood practices emanates from how they perceive 

these changes than from actual climate information analyzed by scientists (Adger et al. 2009). 

Interrogating households’ perception to indicators of climate change enabled the researcher to 

understand their awareness to changing climatic conditions and therefore their decisions to adapt.   

Table 1: Community’s perception of climate change during the last 20 years 

Climate variables Perceptions Percentage 

  Don’t know 2.63 

  Significantly decreased 61.54 

Number of rainy days Slightly decreased  22.47 

  Unchanged 2.23 

  Slightly increased 2.83 

  Significantly increased  8.3 

  Don’t know 8.5 

  Significantly decreased 28.74 

  Slightly decreased  14.78 

Floods occurrence Unchanged 22.67 

  Slightly increased 19.03 

   Significantly increased  6.28 

  Don’t know 2.63 

  Significantly decreased 4.25 

Droughts occurrence Slightly decreased  2.83 

  Unchanged 4.45 

  Slightly increased 25.3 

  Significantly increased  60.53 

  Don’t know 4.45 

  Significantly decreased 1.21 

Number of hot days Slightly decreased  3.64 

  Unchanged 4.45 

  Slightly increased 37.25 

  Significantly increased  48.99 
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The results of descriptive statistics shows that 80.16% of the research participants perceive climate 

change (figure 4).  

 

Figure 4: Community perception of climate change  

Table 1 shows 84.01% of them perceived decrease in number of rainfall days (significantly 

decreased 61.54% and slightly decreased 22.47%).  Major changes in rainfall seasonal,  annual 

trends and extreme events of floods are expected but changes in rainfall amount remains unclear 

in East Africa (AMCEN Secretariat 2007). It is expected that by 2050 large parts of Kenya will 

experience reduced rainfall by 100mm in the long seasons (Funk et al. 2010).  

In relation to drought occurrence 85.83% of the households surveyed perceived increase either 

slightly (25.3%) or significantly (60.53%). It is projected that by 2080 drought will increase by 5 

to 8% in arid and semi-arid Africa (AMCEN Secretariat 2007). Droughts are described as having 

become more common since the 1970s (AMCEN Secretariat 2007) and in Kenya the frequency is 

expected to increase with more dry years and with punctuated good and bad rainy seasons (Funk 

et al. 2010) .  

Hot days were perceived by 86% of the research participant as having increased (slightly increased 

37.25% and significantly increased 48.99%). This increase in hot days perceived by the 

community is in line with the predicted increase in temperature which is expected to increase by 

1.5 to 3°C by 2050 in Africa (Christensen & Hewitson 2007; AMCEN Secretariat 2007). 

Specifically in Kenya average annual temperature is expected to increase by 1°C (Funk et al. 2010) 
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and is reported to have increased by1°C between 1960 and 2003 and in dry lands by 1.5°C in the 

same period (World Bank 2015). The occurrence of flood does not receive an explicit uniform 

perception among the community. The perception of climatic change was consistent across all the 

neighborhoods and villages surveyed.   

3.2 Household main socio economic characteristics 

This section discusses the general household socio-economic characteristics of the sampled 

households as shown in Table 2. They are age and education of the household head, family size, 

literacy of the female head or spouse, main source of livelihood, herd size of cattle and shoats’, 

association membership, land ownership and quality of land for food and fodder production. This 

information gives us a broad understanding of the demographics and livelihoods of the community.  

Of the households interviewed 90.49% were male headed. The average age was 45 years with 

approximately 4 years of education. The family size was an average of 7 people which is a 

representative number in the Maasai community due to their polygamous cultural marriages. A 

proportion of 31.8% of their spouse had the ability to read.  

Of the 494 household interviewed, 49.39% are agro-pastoralist, 46.76% are pastoralists and 4% 

are farmers. Agro-pastoralism and pastoralism are the main sources of livelihoods for the Il Ngwesi 

community and only a small percentage of the community has taken up farming fully as the sole 

source of livelihood. This rational informs the choice of the two livelihood sources as the focus of 

the study. Their distribution however varies across the neighborhoods surveyed (figure 5). 

Pastoralist are settled in Upper Il Ngwesi, Lukusero/ Nandugoro, Lower Il Ngwesi, and Chumvi. 

Agro-pastoralist are settled in Ngare-Ndare/Manyangalo, Leparua and Ethi.  
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Table 2 : Household main socio economic characteristics 

Variables Average (S D) 

Head of household age 45.04 ±13.18 

Head of household education 3.48 ±4.73 

Household size  7.44 ±3.16 

Other variables Percentage   

Female Head/spouse literacy 31.78   

Household Primary livelihood activity 

Agro-pastoralist 

Pastoralist 

Farmer 

 

49.39 

46.76 

3.85  

Household  cattle herd size     

Less than 50 77.94   

Between 50 and 100 12.75   

Between 100 and 150 2.43   

Between 150 and 200 0.20   

More than 200 1.42   

Small ruminants herd size     

Less than 50 46.96   

Between 50 and 100 25.30   

Between 100 and 150 10.32   

Between 150 and 200 4.05   

More than 200 8.10   

Membership to any association  32.59   

Land ownership           48  

Land quality for food     

Low 10.68   

Medium  57.28   

High 32.04   

Land quality for fodder     

Low  17.02   

Medium 61.70   

High 21.28   
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Figure 5. Distribution of pastoralists and agro-pastoralists in the communities interviewed 

In relation to livestock ownership 78% of the households had less than 50 herds of large ruminants 

(cattle) and 47% had less than 50 small ruminants (goats and sheep) (Table 2). The percentage of 

people with huge herds of livestock that is above 200 was very low, 1.42% and 8.10% for large 

and small ruminants respectively. This rational is attributed to the frequent and severe drought 

which leaves the region with hardly any pasture and water resulting to high livestock mortality. 

This would also be the tendency of respondents to underestimate their true livestock size since 

they do not want to be perceived as wealthy and fear to be excluded from any potential 

interventions in their community.   

A third (33%) of the respondents are members of an association (Table 2). The membership 

considered by the respondents are Il Ngwesi Group Ranch membership, women groups or 

commercial irrigated crop production groups like in French beans where contract farming is 

implemented through farmer groups.  

Of the respondents, 48% expressed owning a piece of land. Land tenure regimes prevailing in the 

different neighborhoods, was the focus of the study and this necessitated constructing this variable 

based on the respondent’s locations and their reported conditions of land ownership. Land tenure 

regimes are defined as institutional arrangements that sets up rules and governs the relationship 

people have with land (Damonte & Rodríguez 2016). This defines how the land based resources 

are accessed, retained, used, disposed-off or transferred (Damonte & Rodríguez 2016; Ministry of 

Land 2007).  In Kenya it is expressed as fragmented, complex and pluralistic and Trust Land (under 

Trust Land Act) as quite indeterminate (Ministry of Land 2007). Three categories of land tenure 

regimes are observed, public, private and communal.  
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Public land is defined as land owned by the Government and dedicated to a specified public use 

or made available for private use at the discretion of the Government (Ministry of Land 2007). 

Public land identified in the study are in Leparua and Lukusero/Nandugoro neighborhoods. 

Household living in public land represented 31% (figure 6) of the sample size where 18.4% live 

in Leparua and 12.3% in Lukusero/Nandugoro. Informal interview during the survey revealed that 

these populations occupy a land that belongs to the government under Trust Land Act.  

 

Private land is defined as land held by an individual or other entity under freehold or leasehold 

tenure (Ministry of Land 2007). This land tenure regime was residence of 32% of the respondent 

(figure 6) located in Ngare-Ndare/Manyangalo (15.8%), Chumvi (10.5%), and Ethi (5.9%). In 

these neighborhoods, majority of 

respondents declared to be land owners, 

mostly through title deeds and to a lesser 

extent through customary rights. A small 

percentage of the respondents are permitted 

to occupy the land in these neighborhoods 

especially by the families but do not official 

own the land.   

Figure 6: Pie chart showing the various land tenure regimes 

The Kenyan Land Policy defines community land as lawfully held, managed and used by a specific 

community and this is aimed at ensuring preservation of the asset base for current and future 

generations (Ministry of Land 2007). The communal land is home to 28% (figure 6) of the research 

respondents. They are in Lower Il Ngwesi (14.8%) and Upper Il Ngwesi (13%). This 

notwithstanding 9% of the household have a no land ownership statues. They are based in Ngare-

Ndare/Manyangalo, Chumvi and Ethi were private land tenure is dominate. This does not mean 

they do not have land, they would be sons using their parents land but have no legal ownership or 

have rented land as is a common practice in Manyangalo.  

In relation to the quality of land, 57% of the respondents perceive their land quality for food and 

fodder as medium, meaning the land is relatively good for both fodder and food crop production.  
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3.3 Characterizing adaptive capacity based on the main source of livelihood  

3.3.1 General identification of adaptation strategies  

Pastoralism and agro pastoralim are common livelihood strategies within the drylands of Kenya, 

where livestock and crop based practices are the main sources of food and income. The transition 

from pastoralism to agro-pastoralism is recently more visible than in the past (Little et al. 2016). 

Informal interviews identitied drivers of this change as land tenure, insecurity, increased 

population, new opportunities like urban centre and markets and climate change as an additional 

stressor due to the severe impacts of drought. The complexity of the transition process in livestock 

and livestock crop based systems brings in new practices and innovations  (Thornton et al. 2007). 

This section aims at identifing generally the top ranked adaptation strategies by the community.  

Of the 494 household interviewed, 22% said they implement adaptation strategies to climate 

change (figure 7).  

 

Figure 7: Proportion of respondent by their adaptation decision   

The low rate of adaptation can be explained as a result of consequence of drivers that shape pastoral 

communities decision to take up new practices (Little et al. 2016). In a report to USAID on 

Resilience and risk in pastoralist area: “Recent trends in diversified and alternative livelihoods”, 

P. Little et al. (2016) described complexity of livestock markets, growth of local and regional 

towns, increased frequency and incidence of drought as some of the main factors that shape the 

current adaptation strategies. The inaction of the 77% of the respondent who did not take up 

adaptive measures would be explained using a set of three variable (Little et al. 2001). The first is 
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conditional variable, which includes issues like rangeland, population density, environmental 

changes, and other meta factors (Little et al. 2001). The second is the opportunity variable which 

includes the five capital for example: human capital, (level of education), physical capital (roads 

and distance to market and towns) and finally local social response variable which includes gender, 

wealth, and age. These socio-economic and environmental variables play a critical role in 

contributing to the low adaptation as determine the adaptive capacity of the households 

(Mwanundu et al. 2009). These was equally observed through information collected during 

participatory observation, and informal interviews.  

The adaptation strategies displayed in figure 8 have been identified in literature as actions taken 

up by pastoral and agro pastoral community to mitigate impact of climate change (Thornton et al. 

2007; Mwanundu et al. 2009). There are nine practices that scored highly as adaptation strategies. 

These include yield enhancing technologies, livelihood improvement and improved livestock 

management strategies. These are seasonal migration of livestock (79.09%), livestock manure 

(66.36%), Irrigation (46.36%), crop residue as fodder (45.45%), seasonal migration of members 

(40%) and off farm activities (39.09%), destocking (35.45%), chemical fertilizer (34.55%) and 

improved seeds (31.82%) (figure 8). These strategies were equally confirmed through informal 

interviews among other innovation adopted by a few people like improved breeds (27.3%) and 

planned grazing (16.36%). 

Seasonal migration of livestock was the highest ranked adaptation strategy with 79.09% of 

respondents, (figure 8). This is a livestock production system based on mobility in search of water 

and pasture. The migration of livestock is either with family members or employed herders with 

occasional visit by the household male head. Traditionally the community migrated with their 

livestock as a way of overcoming climate variability (Gautier et al. 2016). Recently as observed 

by World Bank (2015) livestock industry has had serious losses due to reduction of access to 

grazing land and livestock mobility.  

Livestock manure ranked second highest as an adaptation strategy with 66.36% of the respondent 

(figure 8). In literature livestock waste has been discussed as a direct contributor of global climate 

change through Green House Gases (GHG) emission (Mwanundu et al. 2009; World Bank 2015). 

Indirectly livestock production is associated with destruction of the ecosystem and biodiversity, 

land degradation due to overgrazing and pollution of air and water (Mwanundu et al. 2009). This 
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notwithstanding livestock manure is referred to as an adaptation strategy due to its great potential 

in a mixed farming system as a low-cost measure among smallholder farmers for improving soil 

health and water holding capacity (Amole & Ayantunde 2016; European Commission 2015; EIP-

AGRIFocus 2016; World Bank 2015). This goes with its management; collection, spreading and 

institutional arrangement to enhance interaction between farming and livestock production (Amole 

& Ayantunde 2016). This reduces methane emission responsible for climate change, improves soil 

fertility and water holding capacity and consequently food security important in building adaptive 

capacity of the community (Amole & Ayantunde 2016; UNDP 2009)..   

 

Figure 8: General adaptation strategies adopted by the households in general 

Irrigation in Kenyan agriculture remains very uncommon with less than 0.16% of arable land under 

irrigation (World Bank 2015). In this study it ranked third with 46.36% as an adaptation strategy. 

Some villages like Ngare-Ndare and Manyangalo have project tapped water and use sprinkler 

irrigation to grow commercial crops. River Ngare-Sirikon passed through Leparua and the 

community use flood irrigation to grow subsistence crops like maize and beans. This small 
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irrigation projects reduces household dependence on the failing rainy seasons. They can plan and 

produce both commercial and subsistence food crop improving their income and food security 

(UNDP 2009). The household daily operation of irrigated farm rotates around the water rationing 

that is supplied in different piping routes on a daily basis. One challenge observed in this strategy 

is that household irrigate their farm using the water directly from the communal tank. This means 

one can only irrigate on the day the water is piped in their route. There is no household individual 

storage of the water for use on a later day. Farmers for example transplant onions on a day when 

water is pumped in their route. If a household has nothing to irrigate, the water is left to passes to 

other households. An innovation observed among a handful of households is water storage using 

earth dams with a polythene liners. They collect water in the dam and irrigate either during the 

night to avoid hot sunshine or synchronize sprinkle irrigation to reduce labor required to transfer 

one sprinkler from one position to another, or simply store water when not needed.   

Improved seeds and chemical fertilize goes hand in hand with irrigation and commercial crop 

production. For example use of better quality onion seeds. 

Crop residue as fodder was used by 45.45% of the household interviewed. The fodder varies from 

hay produced by Il Ngwesi conservancy where the community members buy at subsidies prices, 

regenerated grass that is harvested and stored, maize and beans stalks from crop harvest or fresh 

horticulture waste from the farm. Livestock grazing in the farm after harvest was equally practiced.         

Seasonal migration of family members, was used by 40% of the respondents. Migration is often to 

urban town especially by the male members and has been discussed as one way of diversification 

(Little et al. 2016). Contextually the surrounding lodges and wildlife conservancy provides 

employment opportunities to both male and female members of the households where the members 

of the local community get employment positions like rangers, security guards, lodge chef, 

managers. This opportunities although are open to both genders, women are tied to domestic 

activities and only the young ladies have the flexibility to be away from family, making the chances 

to be dominated by male. Migrating is also to county urban town where household members get 

jobs or start their own businesses as was explained during informal interviews. Women starting 

hotels and men starting transport business and shops.  

Off farm activities was expressed as an adaptation practice by 39.09% of the research respondents. 

This is defined as income obtained by the households that is off the farming and pastoralist 
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activities. This is attributed to opportunity variable explained by P. D. Little et al. (2001) as 

accessibility of the five capital. Some household talked of allowance given during meetings, 

remittances from children and income from sale of products like charcoal, beer, and beads. It was 

observed that neighborhoods practicing both livestock and crop production have many 

opportunities for off farm activities.  

Destocking as an adaptation practice was mentioned by 35.45% of the household interviewed.  In 

literature it has been grouped as a method of modifying herd composition together with restocking, 

(Gautier et al. 2016). Destocking in the study area is motivated by incentives from livestock 

marketing initiative by Il Ngwesi Group Ranch and Northern Rangelands Trust (NRT). Timely 

destocking is important for sustainable profitability of the livestock sector in the drylands (FAO 

2007), however these initiatives from formal organizations like governments and NGO are said to 

destabilize the market due to expectation of higher prices from the sectors (FAO 2007).  

3.3.2 Disaggregation of adaptation strategies based on livelihood sources  

This section presents some descriptive analyses regarding the adaptation strategies undertaken by 

the respondents based on disaggregation of the two main sources of livelihood (agro-pastoralism 

and pastoralism).  

Pastoralism in its own right is an adaptation practice in the drylands where reliability of pasture 

and water is uncertain and mobility is a risk management practice as movement is based on the 

availability of water and pasture (UNDP 2009).  IFAD (2009b) defines pastoralism as a livestock 

production system where people highly depend on the knowledge of the dry and remote ecosystem. 

Swift and Toulmin (1992) defined pastoralist as those who at least 50% of their household revenue 

comes from livestock or livestock related products (total value of livestock marketed products plus 

estimated value of livestock products consumed by the household). Of the household interviewed 

46.76% are pastoralist.  

The five main adaptation practices among the pastoralist (figure 9) are livestock migration 

(86.36%), seasonal migration of family members (45.45%), Improved breeds (36.36%) and 

destocking (36.36%) and off farm activities (27.27%).  
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Figure 9: Adaptation strategies practiced by the pastoral households  

Agro pastoralim: On economic terms, ‘agro-pastoralism’ has been defined as a livelihood system 

where households obtain more than 50% of their revenue from farming and 10-50% from livestock 

and livestock related products (Morton & Meadows 2000). They have two alternative sources of 

income, livestock and crop production. Of the household interviewed 49.39% considered 

themselves as agro-pastoralist. This percentage is slightly higher than the pastoralist an indication 

of transition process. Agro- pastoralist are historically known to adapt various copying strategies 

to overcome drought challenges (UNDP 2009). The five highly ranked adaptation strategies  by 

the agro-pastoralist are livestock manure (87.8%), seasonal migration of livestock (81.71%), and 

crop residue as fodder (59.76%), Irrigation (56.1%), and chemical fertilizer (42.68%)(figure 10).  
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Figure 10: Adaptation strategies practiced by the agro pastoral households 

3.3.3 Characterising the five main adaptation strategies by pastoralist households. 

Seasonal migration of livestock as an adaptation strategy by the pastoralist reafirms the importance 

of pastoralism and mobility of livestock as a fundamental copying strategy within the drylands. 

The main reason for movement is drought which has a direct effect on availability of pasture and 

water. Livestock hunger propels them to move to areas expected to be greener like at the slopes of 

Mt. Kenya. The cold environmental condition in this new areas is not awalys favourable to these 

dryland animals as is evidenced by high mortality rate. The movement equally exposes the 

livestock to pest and diseases. Livestock migration is considered an order of the last resort. At the 

time this decision is made by the households the livestock are already weak and vulnerable to the 

new cold weather. This contributes to high livestock loss and reduction of livestock herds.  

The uptake of destocking and improved breeds practices shows a shift from the traditional system 

where cultural reasons for huge livestock herds was sigificant, to a modernised pastoralism system 

where better breeds are aspired and off loaded into the market.  
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Migration of household members and off farm activities shows shifting trends towards livelihood 

diversification and avoidance of over dependence on livestock and livestock products.  

The challenge observed that limits the adaptive capacity of the pastoralist is the decreasing land 

that was traditional accessible and facilitated livestock mobility. The vast land has been converted 

into private ranches and agricultural farms. Over 80% of the Il Ngwesi communal land has been 

converted into a conservancy. This not only limits the available grazing land but equally hinders 

mobility and large herds of livestock the households can hold. Destocking and need for improved 

breeds of livestock is an upcoming practice and requires a functioning market  to offload the mature 

livestock and skills and knowledge to handle and manage the new breeds.   

 3.3.4 Characterising the the five adaptation strategies by agro-pastoralist households 

Livestock manure ranked highest as an adaptation strategy among the agro-pastoralist and use of 

crop fodder took position three. This indicates a crop livestock association where manure is used 

due to its available as a low cost mechanism for soil fertility and water retention management 

while wastes from crop production are feed to the livestock. This degree of interaction between 

livestock and crop production systems put the adaptive capacity of the agro-pastoralist in a higher 

level than the pastoralist. 

 Livestock migration ranked second indicating significant level of dependence on livestock and 

pastoralism mobility system even among the agro-pastoralist.  

Irrigation and chemical fertilizer as adaptation strategies are coming up practices within the Maasai 

households and influenced highly by commercial farming taking place in villages like Ngare-

Ndare and Manyangalo.  
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Figure 11: Livestock migration in search of pasture (top), agro-pastoralist homestead (bottom) 
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3.4 Characterizing adaptive capacity based on land tenure regime 

Maasai land tenure regime has gone through historical pressure and continues to undergo 

increasing social, political, economic and environmental challenges resulting to progressive 

fragmentation and individualization of land (CAPRi 2005; Mwangi 2006). This section seeks to 

identify the adaptation strategies adopted by the community by virtue of the land tenure regime 

they are positioned in.  

3.4.1 Adaptation strategies among households living in communal land tenure regime  

Households living in communal land have three main adaptation practices: seosonal migration of 

livestock (81.82%), Seasonal migration of members (63.64%), and destocking (54.55%) (figure 

12). The two livestock based strategies and in comparision with practices adopted by pastoralism 

discussed above implies a clear relation between communal land residents and pastoralism and 

therefore livestock based practices are prefered adaptation practices for many pastoral households 

living in communal land. 

Seasonal migration of members and off farm activities (18.18%) gives a diversification trends 

towards non livestock activities. Livestock manure (18.18%) and improved seeds (18.18%) are 

upcoming crop based strategies.   

 

Figure 12: Adaptation strategies among households with communal land tenure 
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3.4.2 Adaptation strategies among households living in Government land tenure regime 

 The five highly ranked adaptation practices are seasonal migration of livestock  (80.56%), 

livestock manure (66.67%), destocking (50%), seasonal migration of members (47.22%) and use 

of crop residue as fodder (25%) (figure 13). Livestock based systems are the dominate strategies 

used by households residing in the governement land to build their adaptive capacity.  

Crop production is practiced as an alternative means of livelihood. In some regions like Leparua, 

irrigation is done alone the river banks by a few households who have access to this prime land 

(13.89%). In Nanduguro village rainfed systems are used. In both cases subsistence crops are 

produced (maize and beans) where livestock manure is used for soil fertility improvement and crop 

residues used a fodder esepcially to the weak and lactation animals left in the compound. 

Seasonal migration of family members as observed is as a result of insecurity in the area and often 

to urban town to look for empoloyment and business opportunities. Household members are for 

example moving from Leparua to Isiolo town to engage in other income generating practices than 

pastoralism.   

Figure 13: Adaptation strategies among households with public land tenure 
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3.4.3 Adaptation strategies among households living in Private Land tenure regime 

 The five highly ranked adaptation strategies are seasonal migration of livestock (86.27%), 

livestock manure (82.35%), Irrigation (74.51%), crop residue as fodder (70.59%) and finally 

chemical fertilizer (60.78%) (Figure 14). This gives a mixture adaptation strategy composed of 

both livestock and crop production system. Agro-pastoralism and livestock mobility is observed 

by the high rate of respondent practicing seasonal migration of livestock.  

A number of crop based strategies are observed in this land tenure regime and is motivated by 

ownership of land, irrigation project and commercial crop production that motivates members. In 

Chumvi and Ethi neighborhoods, crop production is practiced relies on rain-fed agriculture which 

is very unpredictable and several crop failures discourages investment in crop production.   

The ability of household in this land regime to combine these two systems, livestock and crop 

based livelihood strategies enables households to build their adaptive capacity and reduce their 

vulnerability to climate change.  

 

Figure 14: Adaptation strategies among households with private land tenure 
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3.4.4 Adaptation strategies among households living in “No Land” status tenure regime 

The five main adaptation strategies  that were mentioned by the households living in a “no land) 

status tenure regime were off farm activities (58.33%), Irrigation (58.33%), seasonal migration of  

livestock (41.67%), Improved seeds (41.67%) and finally livestock manure (41.67%) (figure 15).  

These are households living in Ndare-Ndare/Manyangalo, Ethi and Chumvi neighborhoods where 

land status is private land tenure regime. They access land through renting or have been given for 

use only by either family or social networks but they legally do not have land ownership. The 

practices engaged implies there are more agro-pastoralist engaging in both crop and livestock 

basesd adaptation practices. The crop based practices (irrigation, improved seeds and livestock 

manure) are highest ranked and this is a confirmation that they are more focused on crop 

production adaptive practices in comparison to livestock production practices. The 41.67% of the 

households practice livestock migration showing some level of pastoralism and livestock based 

strategies.  

 

Figure 15: Adaptation strategies among households with “No Land” tenure 
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3.4.5 Summary of the main adaptation strategies across the community members 

The main adaptation practice of the Maasai community based on descriptive statistics 

disaggregated along main source of livelihood as well as the land tenure regime is seasonal 

migration of livestock which ranked first (table 3). This is important for both the pastoralist as well 

as agro-pastoralist. It is also predominant across the land tenure regime. This is fundamental 

indication of the role livestock systems plays in the livelihood and food security of the dryland 

Maasai community and particularly in relation to adaptation to climate change.  

Crop production as an alternative source of livelihood and complimenting livestock is based on 

new practices and technologies like irrigation (ranked 6), improved seed (position 8) and chemical 

fertilizer (ranked 9). These practices are highly implemented by agro-pastoralist in comparison to 

pastoralist who often depend on rain fed agriculture and dominant in private land regime.  

Seasonal migration of members (ranked 3) and off farm activities (ranked 5) indicates 

diversification from livestock and crop based systems. The migration of members is dominant 

among the pastoralist in comparison to agro-pastoralist and frequent in communal lands. Off farm 

activities on the other hand is predominant among the agro-pastoralist and in private land regime 

and this is associated with verse opportunities for business and employment in this region.   

In relation to adaptive capacity: the pastoralist have livestock systems and seasonal migration of 

members as the main practices to depend on. On the other hand agro-pastoralist have livestock and 

crop production systems as well as off farm activities to build their capacity to overcome climate 

shock.  

Table 3: The nine highly ranked adaptation strategies  

 

Livelihood source

Adapation strategies Pastoralism

Agro-

pastoralism Communal Goverment Private No-land Average Ranking

Seasonal Livestock 

migration 86.36 81.71 81.82 80.56 86.27 41.67 76.40 1

Livestock Manure 0 87.8 18.18 66.67 82.35 41.67 49.45 2

Seasonal migration of 

family members 45.45 40.24 63.64 47.22 35.29 16.67 41.42 3

Destocking 36.36 37.8 54.55 50 25.49 16.67 36.81 4

Off farm activities 27.27 40.24 18.18 13.89 56.86 58.33 35.80 5

Irrigation 0 56.1 9.09 13.89 74.51 58.33 35.32 6

Crop Residue as fodder 4.55 59.76 9.09 25 70.59 33.33 33.72 7

Improved seeds 36.36 37.8 18.18 5.56 56.86 41.67 32.74 8

Chemical fertilizer 0 42.68 9.09 2.78 60.78 8.3 20.61 9

Land Tenure Regime
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3.5 Characterizing adaptive capacity based on the five capitals 

This section analyzes the five types of capital: human, financial, physical, natural and social, 

owned or accessed by the responding community to support their adaptation strategies. This is 

differentiated along the two main livelihoods, pastoralism and agro-pastoralism. Households 

access and utilize these capitals in various combinations to adapt to the changing climatic 

conditions (Kgathi et al. 2007). The analysis of these capitals provides a comprehensive view of 

assets used by households to adapt to climate change, it also allows the analysis to be done based 

on the strengths of the household and not on their needs (Morton & Meadows 2000).  

In literature, information on the role of human capital as an asset that influences adaptation to 

climate change is scanty (Wang et al. 2014).  Human capital plays a significant role in determining 

adaptation strategy of a household (Dulal et al. 2010). The human capital dimension analyzed in 

the study includes gender, age and education of the household head, female literacy and total 

household size.  

Financial capital includes the resources and assets available in terms of money value to provide 

goods and services and alternative livelihood options (Morton & Meadows 2000). Traditionally in 

many pastoralist societies livestock was considered as “natural capital”, or as a “social capital” 

(Morton & Meadows 2000). As a natural capital, it provided basic food and diet for the household. 

As social capital it was evidenced by large herds of livestock which from an external observer’s 

view were ready for market. Current paradigm shift considers livestock as financial and social 

capital (Morton & Meadows 2000).  In this study, we classify livestock ownership (small and 

medium) as financial asset in addition to access to credit.  

Natural capital are defined as world’s stock of natural resources from which resources flows and 

humans derive a wide range of services for their livelihoods (Morton & Meadows 2000).  The type 

of natural capital considered in the study are land ownership, quality of land for food and fodder 

crops.  

Social capital defines the way social relations are developed by individuals and households in the 

society (Kgathi et al. 2007). This study looked at various indicators of social assets such as 

membership to any association like cooperative or community group. Any assistance in the forms 

of money or food the household got from friends, relatives or the government in the last 12 years.  
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A comprehensive asset index was constructed in this study following the methodology developed 

by Gbetibouo et al (2010) to aggregate the different indicators (household’s assets, household 

dwelling and physical infrastructures) of physical capital.  

3.5.1 Disaggregation of Human capital by livelihood sources  

Gender of household head. The Laikipia Maasai community is represented by male headed 

households (90.49%) as shown in table 4. This would be associated by the fact that the Maasai 

community is a patriarchal society where most of the decisions in the family are made by men. 

The 9.51% female headed family are often divorced or widow with no older son. Of the male 

headed families 44.33% are agro-pastoralists, slightly higher than those who are pastoralists 

(42.91%). Of the 9.51% female headed households, majority (5.06%) were agro-pastoralists.  In 

both male and female headed households, the largest source of livelihood is agro-pastoralism. This 

could be associated with current trend towards transition from pastoralism to agro-pastoralism. In 

this regard both gender are in transition from pastoralism to agro-pastoralism.  

Table 4: Gender of the household head. 

Household head gender Agro-pastoralist % Pastoralist % Total % 

Female 5.06 3.84 9.51 

Male             44.33 42.91 90.49 

Total 49.39 46.76 100 

N 494 

NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

Age of the household head. A proportion of 21.66% of the community has households headed by 

young people in the age bracket of 21 to 34 years (Table 5). These are families often living in the 

region where the parents reside. They often take up their parents’ main livelihood which explain a 

close tie between pastoralists (10.7%) and agro-pastoralists (10.53%). Those in the age brackets 

35-45 years are more agro-pastoralists (19.03%) than pastoralists (12.3%). This equally applies to 

age brackets 46-55 years where 11.74% are agro- pastoralists in comparison to 7.9% pastoralists. 

These two age brackets within the Maasai community have moved out of their parents control and 

independently living alone. It was observed that as medium aged (35-55years) household’s heads 

preferred to shift from pastoralism to agro-pastoralism. This would be associated with the fact that 

majority have moved from the communal land and settled in private farms or public land where 

they have ability to “privatize” the land through fencing. They have access to various resources 

that facilitates their involvement in both livestock and crop production. The older generation above 
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55 years but less than 85 years practice more pastoralism (15.8%) compared to agro-pastoralism 

(8.10%). They are hanging on to pastoralism a practice they are used to. It is physically less 

demanding and less inclined to livelihood change.  

Generally there is a good representation of both agro-pastoralists and pastoralists in all age 

brackets. It is however worth noting the low percentage (7.9%) of pastoralists in the age bracket 

46-55 years. This could be explained by the livelihood shift from pastoralism to agro-pastoralism.  

Table 5: Age of the household head disaggregated along livelihood sources 

Age of household head Agro-pastoralist % Pastoralist % Total% 

21- 34 years 10.53 10.7 21.66 

35- 45 years 19.03 12.3 32.79 

46- 55 years 11.74 7.9 20.85 

55- 85 years 8.10 15.8 24.70 

Total  49.39 46.7 100 

NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

Female literacy. To capture female literacy, households were asked the ability of the female head 

or spouse to read one page letter in any language, 67.61% of the female in the community said 

“no” to this question, 30.57% of this being agro-pastoralist and 34.41% being pastoralist (table 6). 

The female literacy across the community has traditionally been low across the two main 

livelihood. The government and other stakeholders in the region are using adult education 

programs to improve women’s literacy level especially in the communal and government area.  

Table 6: Analysis of female literacy disaggregated along livelihood sources 

Female literacy  Agro-pastoralist % Pastoralist % Total % 

No 30.57 34.41 67.61 

Yes 18.82 11.7 31.78 

No female head/spouse 0 0.6 0.61 

Total 49.4 46.7 100 

NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

Education of the household head is generally low with 62.75% having less than 5 years of 

education (figure 16). In Kenyan standards, this statistic corresponds to people who did not clear 
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their primary education. Majority of them (33.2%) are pastoralists while 29.55% are agro-

pastoralists. A proportion of 17.41% have above primary education and among this 9.11% are 

agro-pastoralists while pastoralists are 6.9%. Those with secondary education are 9.11% where 

majority (5.47%) are agro-pastoralist. It was observed that the higher the education level of the 

household head, the more inclination towards agro-pastoralism as shown equally by those with 

over 18 years of education where were agro-pastoralists. This would be explained by the fact that 

crop production in dryland as previously discussed requires the use of improved agricultural 

technologies like irrigation. This demands high level of information, exposure and skills to 

facilitate uptake and this resource in the Maasai community is with those with basic education.   

 

Figure 16: Education of the household head, disintegrated along livelihood sources 

NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

Total number in the household on average among the surveyed households is 7.44 with pastoralists 

having 7.5 and agro-pastoralist having 7.3. The Maasai generally are known to have large numbers 

of household members because large family represents a source of labor and social security in case 

of death.  

3.5.2 Disaggregation of Financial capital by livelihood sources  

Majority (74.29%) of the community members did not access credit in the last 12 months (table 

7). The various forms of credit that households accessed were individually analyzed and all scored 

very low. Majority (13.36%) of the household who accessed credit accessed it from a community 
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loaning and saving groups, 9.72% accessed from formal institutions while 3.44% from informal 

lenders. 11.34% of the households accessed loans from friends and relatives and 3.04% from NGO. 

13.36% of households that access credit were agro-pastoralists while 11.33% were pastoralists.   

Table 7: Access to credit by the community  

 Access to Credit  Agro-pastoralist Pastoralist Total 

No 36.03 35.42 74.29 

Yes 13.36 11.33 25.71 

Total 49.39 46.76 100 

NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

Livestock ownership was analyzed as large (cattle) and small ruminants (goats and sheep). Of the 

household surveyed 77.74% had less than 50 herds of cattle which was an equal (38.86%) 

proportion of pastoralist and agro-pastoralist (table 8). 15.2% were medium cattle keepers having 

between 50 to 150 herds of cattle, 8.9% of these were agro-pastoralist while the remaining 6.27% 

were pastoralist. A small percentage (1.62%) had over 150 herds of cattle which was 

proportionately equally for both pastoralist and agro-pastoralist (0.81%).  

Households with small ruminants less than 50 flocks of shoats (goats, sheep) were 46.96%. Of this 

24.29% were agro-pastoralist while 22.47% were pastoralist. Medium scale small ruminant 

keepers with a range of 51-149 herds of livestock were 35.62%. Of these 18.42% were agro-

pastoralist while 17.2% were pastoralist. Large scale small ruminant livestock keepers with over 

150 flock of shoats were 12.14%, 5.87 agro-pastoralist and 6.27 pastoralist. Traditionally 

households were said to own large herds of both large and small ruminants, however as observed 

in the analysis the percentage of household with large herds of livestock is diminishing.  

Table 8: livestock ownership aggregated along livelihood sources  

 

Number of large livestock Agro-Pastoralist % Pastoralist % Total % 

Small  Livestock 38.86 38.86 77.92 

Medium livestock  8.9 6.27 15.2 

Large livestock  0.81 0.81 1.62 

No livestock status   5.26 

Total  48.57 45.94 100 
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NB the total includes 3.85% of farmers from Maasai community not focused in the study. 

3.5.3 Disaggregation of Natural capital by livelihood sources 

The community is fairly settled and distributed in the three main land tenure regimes available in 

the region (table 9) with 32.18% living in private land tenure, 30.76% in government land while 

27.73% in the communal land and 9.31% have a no land status. Of the 32.18% living in private 

land tenure 23.08% are agro-pastoralist and 6.68% are pastoralist. Of the 30.73% households living 

in government land 15.18 are agro-pastoralist and 15.34 pastoralist. Of the 27.73 households living 

in communal land, 7.89% are agro-pastoralist and 19.63 are pastoralist. Of the 46.76% pastoralist, 

19.63% are living in the communal land followed by 15.34% living in the government land a small 

percentage 6.68% of the pastoralist live in the private land tenure. A small percentage (9.31%) of 

the research participants have a no land status. 

Crop production in the drylands is defined by “privatization” and individualization of household 

land followed by investment in the modern farming practices. This explains why majority of the 

agro-pastoralist are in the private land tenure and in government land. In the private land, there is 

legal ownership and households can easily invest in modern farming practices like irrigation. In 

Ngare-Ndare/Manyangalo neighborhoods water is pumped in the private farms through a 

community water project. In government land, since land ownership and accessibility is not clearly 

defined, “privatization” and individualization of land starts by households fencing off their land 

giving them some level of security and invest in farming practices. The availability of water is a 

key consideration. In Leparua and Ngare Sirikon neighborhoods, farming takes place along the 

river banks where households have “privatized” their area and invest in furrow irrigation. In 

Nandugoro farming is rain fed dependent and household have to fence off the farm due to human 

wildlife conflict. The communities of Ethi and Chumvi although living in private land system the 

Number of small livestock Agro-Pastoralist % Pastoralist % Total % 

Small  Livestock 24.29 22.47 46.96 

Medium livestock  18.42 17.20 35.62 

Large livestock    5.87   6.27 12.14 

No livestock status     5.26 

Total  48.58 45.94 100 
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availability of water and unreliable rainfall challenges their crop production. This explains the 

small minority of 14.28% of the pastoralist living in private land tenure.  

Majority of the pastoralists live in the communal and in the government land. Households living 

in neighborhoods based here can access vast and unoccupied land and livestock mobility is 

possible. The areas are extremely dry and not all households have access to land along the river 

bank, making crop production basically impossible for lack of water for irrigation.  In 

Nandugoro/Lukusero neighborhood, the weather is good for farming, but the human-wildlife 

conflict discourages the few agro-pastoralists that try to venture into farming. Farms are fenced up 

with timber and when the crops are ready for harvest household members spend time in the night 

chasing the elephants. This social arrangement is more pronounced and committed in Nandugoro 

village than Lukusero village explaining why more privatized farming is observed in Nandugoro 

than in Lukusero.   

The 7.89% agro-pastoralists living in the communal land tenure rent land in Manyangalo where 

they farm food crops for domestic use. This is based on an informal discussion with elders in 

Lower Sanga.  

The residents with a “no land ownership” states are based in neighborhoods with private land 

tenure regime. The Agro-pastoralist with no land ownership (3.24%) have a piece of land which 

is either rented or given for a period by a relative and they practice farming. Their counterpart 

pastoralists (5.01%) reside in these neighborhoods, they have no access to farming land and graze 

their livestock in common areas.   

Table 9: Land tenure disaggregated by sources of livelihood 

Land Tenure  Agro-pastoralists Pastoralists Total 

private ownership 23.08 6.68 32.18 

government ownership 15.18 15.34 30.76 

communal ownership 7.89 19.63 27.73 

Total 49.39 46.76 100 

NB: The total include 9.31% of the community with no land ownership status, 3.24% are agro-

pastoralist and 5.01 are pastoralist 
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In relation to the quality of land, 53.88% of the agro-pastoralist perceive their land as medium 

quality for food crop production (table 10) while  30.09% and 8.73% perceived it as high and low 

quality respectively. These perception are based on their personal observation based on the 

suitability of their land for crop production. In fodder production 61.70% of the agro-pastoralist 

mentioned the land was of medium quality for fodder production. An interesting observation is 

that only the agro-pastoralist were confident to talk about the quality of land for both crop and 

fodder production.  

Table 10: Quality of land for food/fodder crops disaggregated by livelihood source 

Quality of land for food crops Agro-pastoralist % Pastoralist % Total 

Low 8.73 0 10.67 

Medium 53.88 0 57.28 

High 30.09 0.49 32.03 

Total 92.71 0.49 100 

Quality of land for fodder 

crops 

Agro-pastoralist % Pastoralist % Total 

Low 14.89 0 17.02 

Medium 61.70 0 61.7 

High 19.14 0 21.27 

Total 95.74 0 100 

NB: The totals includes 6.8% and 4.25 views of farmers from Maasai community not focused in 

the study in relation to food and fodder crops respectively. 

3.5.4 Disaggregation of Social capital by livelihood sources 

Only 32.59% of the household surveyed associated themselves with any association like 

cooperative or community group. Of this, 19.23% are agro-pastoralist while 12.14% are 

pastoralist. An indication of detachment with the main institution that had joined them as a 

community, the Il Ngwesi group ranch. Households that got assistance from friends were 52.83% 

(table 11) of these 22.46% are agro-pastoralist and 28. 62% are pastoralist.  

Assistance from the neighbors was received by 45.34% of the household surveyed and there was 

a fair distributed of this between the agro-pastoralist (21.25%) and pastoralist (22.67%). Assistance 
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from the government was received by only 20.85% of the households, majority (11.94%) being 

pastoralist.  

Table 11: Assistance received disaggregated into livelihood sources 

 

 

 

 

3.5.5 Disaggregation of Physical capital by livelihood sources 

A comprehensive asset index was constructed in this study showed a household asset index of 

3.78E-09 at 2.44SE. The agro-pastoralist had a higher physical assets than the pastoralists based 

on the boxplot below (figure 17).  

 

Figure 17: Boxplot of asset index by livelihood 

3.6 Determinants of Adaptive Capacity   

To address the objective of the study addressed by question 5, which aimed at exploring the five 

capitals (assets) which build or constrain the adaptive capacity of the pastoral and agro-pastoral 

households in the drylands of Kenya a multivariate probit model was used. The independent 

variables or factors that determine the uptake of adaptation strategies were selected based on the 

literature on climate change adaptation. These included human capital: age and education of 

household head, size of the household and female literacy, natural asset: quality of land for fodder 

and food production, social asset: membership to any association, assistance from a friend, relative 

or government, financial assets: livestock numbers, access to credit, physical asset: household 

Source of assistance Agro-pastoralist Pastoralist Total 

Assistance from friends  22.46 28.62 52.83 

Assistance from neighbors  21.25 22.67 45.34 

Assistance from government  8.70 11.94 20.85 
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distance from main road, household physical asset index and institutional factors such as access to 

climate and agronomic information for grazing, pasture, water and use of farm technology and 

governance: conditions of land ownership. 

Table 12: Definitions of explanatory variables 

Variable  Description of Variables  Value  Expected 

sign 

hhage Age of the household head Years ⁺ 

hheduc Education status of the household head Years ⁺ 

hhtot Family size  Number ± 

fhlit Literacy level of female household head or spouse 1=Yes, 0= No ⁺ 

landqfood1 Quality of land used for food production 1=Yes, 0= No ⁺ 

landqfood2 Quality of land used for fodder production 1=Yes, 0= No ± 

membass Membership to any association, cooperative, 

community  

1=Yes, 0= No ± 

assfriend Assistance received from a friend  1=Yes, 0= No ± 

assrel Assistance received from a relative 1=Yes, 0= No ± 

assgov Assistance received from government  1=Yes, 0= No ⁺ 
smallivest Small numbers of livestock Range of Numbers ± 

medlivest Medium numbers of livestock Range of Numbers ± 

credacc Access to credit 1=Yes, 0= No ⁺ 
assetindx Physcial asset index  ⁺ 
infclimwg Access to climate information for grazing purposes 1=Yes, 0= No ⁺ 
infpast Access to information on pasture availability 1=Yes, 0= No ⁺ 
infwat Acess to information on water point availability 1=Yes, 0= No ⁺ 

infclimft Access to climate information to decide about 

agronomic technology 

1=Yes, 0= No ⁺ 

infagroft Acess to agronomic information on farm technology 1=Yes, 0= No ⁺ 

gov_own Government land tenure Location ⁺ 

priv_own Private land tenure  Location ⁺ 
comm_own Community land tenure  Location - 

 

Households use various adaptation strategies to adjust to climate change but the options that we 

focus on in this section of the report based on table 3 are those that are pro-active instead of being 

reactive to climate stress. These strategies are equally in line with what the Il Ngwesi leaders 

selected as most important to them during a verification workshop. They have therefore been 

selected in terms of their frequency of uptake and importance for the livelihoods agro-pastoralists 

and pastoralists community and based on the qualitative assessment. This number is also the 
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maximum that the MVP model developed in this paper can accommodate given the sample size. 

These five strategies analyzed are livestock migration, fodder production, livestock manure, 

irrigation and improved livestock breeds. The first four were the most common practices where 

households were pro-actively engaged-in and selected from the nine main adaptation strategy 

analyzed in table 3. The fifth on livestock breed improvement was analyzed from qualitative data 

as an upcoming innovative practice only engaged by few households.  

Correlation between adaptation strategies 

The results of the correlation between the different strategies reveal that strategies are 

interdependent either as complement, serving each other or substitutes. These results supports the 

use of a MVP model to simultaneously analyze the various adaptation strategies allowing potential 

correlation between the unobserved disturbances and interrelationship between the adaptations 

options (Kassie et al, 2013).  

Determinants of adaptive capacity  

The result of the MVP model identified factors that determine the uptake of the main adaptation 

strategies by households as shown in table 13. 

Two aspects of human capital statistically determined uptake of the analyzed adaptation 

strategies. The education of the household head and literacy level of the female spouse. The 

education of the household head positively and significantly influenced fodder production as an 

adaptation practice. Traditionally the pastoralist managed pasture by well-coordinated grazing 

plans. The concept of fodder production was introduced by government systems and it is reported 

that those with some little knowhow picked up the idea very fast and when grass was distributed 

they even demanded for more seedling. Over the years they have seen the benefits of the fodder 

production and propagated it even further. Descriptive statistics in figure 16 showed low education 

level where 63% of the household head had attended less than 5 years of education and majority 

(33%) were pastoralists. It also showed that with increase in education there was a shift towards 

agro-pastoralism, where households were observed to produce fodder crops and crop resides. This 

confirms the correlation that increase in education positively influenced fodder production.  

Surprisingly and not expected the literacy level of the female spouse statistically and negatively 

influenced three adaptation strategies namely irrigation, fodder production and livestock manure. 
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Evidence from literature indicates that increase in education facilitates uptake of agricultural 

technologies (Nigussie et al. 2015). This view is different in the study area because the three 

strategies are viewed as difficult and dirty tasks and the educated women often engage in off farm 

activities like business, community health workers and leadership positions. Livestock manure was 

observed to be the property of the women who cleaned the animal shed and accumulated it into 

piles ready for the market often this women are not educated.  Fodder production and irrigation 

are equally adaptation strategies that heavily depend on male leadership who are the decision 

makers and custodians of the land. The female are the implementers of these decisions and provide 

farm labor and management. In a society where female literacy level is low (32%) as shown in 

table 2, education facilitates moving out of the main systems of livelihood to non-farm 

diversification systems.   

Natural capital as an indicator of adaptive capacity was analyzed through land quality for fodder 

and crop production. Land quality for fodder and crop production statistically and positively 

influenced fodder production, equally quality of land for fodder production has a positive relation 

with livestock manure and a negative relation with improved livestock breeds. Fodder production 

is a relatively new concept within the pastoral community and this is shown in table 3 where fodder 

crop scored 5% and 60% among pastoralist and agro-pastoralist respectively. The positive relation 

of land quality and fodder production can be explained as a consequence of agro-pastoralist 

household reliance on land quality for crop production and therefore utilize the residues as fodder 

for their livestock.  

Land quality for fodder production equally has a positive relation with livestock manure. This is 

expected and attributed to agro-pastoralist system where fodder production and livestock keeping 

has a mutual relation. Livestock manure is used as a cheaper and easily available means of 

improving soil fertility while grown fodder is feed to the livestock. The pastoral community 

traditionally sold their manure however benefits experienced with its utilization as a means of 

improving soil fertility like increased farm productivity attributes to this positive relation.  

Land quality for fodder production however has a statistically negative relation with improved 

livestock breed. This is associated with labor demands where crop production is viewed as less 

labor demanding in comparison to improved breeds which are said to be a full time commitment 

requiring more attention. In this regard good quality land is prioritized for crop production and not 
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for fodder production demanded by improved breeds that are kept within the homestead and not 

raised through pastoral systems.  

Social capital variables that were considered as determinants of uptake of adaptation strategies 

were: membership to any association, cooperative or community groups and assistance received 

from friends, relatives and from the government. The regression results shows statistically 

significant and positive relationship between assistance received from the government and 

irrigation as an adaptation practice. This was as expected because irrigation is highly dependent 

on government linked water projects and the community demand for water from the government. 

This implies that household that receive water as government support have a higher chances of 

taking up irrigation as adaptation strategies. It was expressed by the leaders that even the pastoralist 

would grow crops for their own consumption if they had water instead of selling livestock to buy 

crop based foods.  

Fodder production as an adaptation practice among the community was positively and significantly 

determined by assistance received from friends and from the government and an inverse relation 

with membership to any association, cooperation and community groups. Fodder production and 

pasture is a priority among the Il Ngwesi community due to its relation with livestock which is a 

significant source of livelihood in the area. This implies therefore that any friend available to 

support is directed towards fodder production projects. Based on qualitative analysis, fodder 

production was motivated by exchange visits to friendly neighboring communities. The conversion 

of Il Ngwesi Ranch to a conservancy and wildlife conservation equally demands fodder production 

which is fed to Rhinos that attracts friends and tourism sector in Il Ngwesi.  

The negative relation fodder production has with membership to any association, cooperation and 

community groups implies that fodder produced collectively is likely to be negatively influenced 

with increase in membership due to reduced benefits. This is what motivates individual production 

and the origin of the idea to collectively produce grass seeds and give the members to produce 

individual fodder. The purpose is to reduce conflicts in a collective fodder production initiative 

that was originally established by few residents of one village and later opened up to the entire 

group ranch members who reside in different villages. The increase in beneficiary reduced the 

shared household benefits. The founders and caretakers of the project who reside in the project site 

have no special consideration and feel disadvantaged.  
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Assistance received from a relative had a negative statistical relation with livestock manure. These 

assistances included hosting livestock during periods of drought. All livestock stay in the same 

compound and the manure is collected and piled somewhere outside the cattle shed. It is not used 

in the farm nor sold. These implied therefore that the more the duration livestock was away from 

the homestead the more they lost their ability to utilize the manure in their farms.  

Assistance received from the government had a positive and statistically significant relationship 

with livestock manure and improved breeds. The positive relationship between assistance received 

from government with livestock manure implies that the more support household received from 

the government the higher the chances to utilize the livestock manure. This is explained in terms 

of government support in capacity building as well as infrastructure development. The government 

promotion on utilization of locally availability material like manure to improve soil fertility 

explains the positive relation. In 2014 it is recorded that government provided maize seedling to 

the community and they were encouraged to utilize livestock manure for positive and high yields. 

This opened an avenue for subsequent utilization. The government support in irrigation systems 

translates into more utilization of manure in the farms. Good road network on the other hand which 

is a government responsibility ensures accessibility of manure by trucks for the market. 

Improved livestock breeds like dairy goats and dairy cows is a slowly and an upcoming adaptation 

strategy but not taken up by many households. Others talk about it as plans to engage while others 

have wishful thinking if they had the resources. It is however a strategy that was mentioned during 

the FGD as a new practice used to mitigate the impacts of drought. It is for this reason that that we 

sought to find the determinants of its uptake. Its positive relation with assistance from the 

government was as expected because government project engage the community in livestock 

improvement programs. Improved breeds were viewed as a quality issue and not a quantity which 

was viewed as essential in climate change.  

Financial capital as a determinant of adaptive capacity was observed through the following 

variables: different sizes of livestock herd (small <50, medium 51-149 and large >150) and access 

to credit. The medium number (51-149) of livestock statistically and positively influenced 

livestock migration strategy while small herd (<50) had a negative relation. This implies that 

households with livestock in the range of 51-149 had higher probability of migrating their livestock 

for pasture and water. This positive relation is explained by the fact that large herd size can be 
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considered as an enterprise by itself sufficient to engage a herder and equally the owner can 

comfortably dedicate time to. The negative coefficient is an indication of challenges households 

with small herd of livestock undergo to meet migration expenses. This implies that one would be 

required to engage a herder or leave other enterprises to follow livestock even if does not make 

economic sense.  

Physical capital was constituted and represented by a household index which had a positive and 

statistically significant relationship with livestock manure and improved breeds. The relation with 

livestock manure implied that households with higher household index had higher likelihood and 

ability to utilize it in their farms or trade it off as an income generating product. On the other hand 

the positive relation between household asset index and improved breed implied that household 

with higher index had higher chances to engage in livestock improvement programs. This was as 

expected because wealthier households use their finances to buy superior breeds from neighboring 

white settlers’ ranches while others get breeds like dairy goats from neighboring Meru County.    

Information and knowledge of future climatic change is a prerequisite for adaptation to 

practically take place among the community and the household as they respond to threats posed. 

In this regards various variables were used to determine information and knowledge available and 

accessible that determined uptake of adaptation strategies. These were: access to climate 

information for grazing purposes, access to information on pasture availability, access to 

information on water point availability, access to climate information for agronomic technology 

and access to agronomic information for farm technology.  

Access to climate information for grazing purposes had a positive and statistically significant 

relationship with irrigation and fodder production and negative relation with improved breeds as 

adaptation practices. The positive relation with irrigation is important to the household decision 

making and planning system because it facilitates the household to decide, plan and organize 

livestock grazing and irrigation schedules. For example a household that has both livestock and 

crop production under irrigation system climate information for grazing purposes would facilitate 

labor organization and especially where family labor is needed.   

The positive relation between climate information for grazing purposes and fodder production is 

as expected. This implies that the more climate information the household have the more their 

likelihood to invest in fodder production. Traditional the community depended on natural grass 
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regeneration which is challenged by the prolonged and severe drought. Fodder production is 

ideally a new concept and its uptake is aimed at securing pasture for the livestock.  

The negative relation between climate information for grazing purposes with improved livestock 

breeds implies that the more the information the less likely the household would uptake the 

improved breeds. This would be explained by the fact that these livestock are not subjected to the 

normal pastoral mobile systems. They are kept within the homestead through zero grazing units or 

tethered and depends on fodder and water accessibility and availability within the homestead. With 

information on grazing areas, the community would prefer their pastoral livestock breeds since 

they would know where to graze them. 

Access to information on pasture availability, has a statistical positive relation with livestock 

manure and improved breeds. This implies that the more the information on pasture available the 

more utilization of livestock manure and adoption of improved breeds. This information would 

help household to conserve manure for later utilization on the farm when livestock migrate. It 

would also assist them plan on sale of manure where the livestock have migrated since one can 

preplan with potential buyers. The positive relation with improved breeds implies that household 

would invest in these breeds which are left at home and used to meet daily milk requirements for 

food security as the larger herds graze far from their dealings.  

Access to information on water point availability has a positive and statistical significant 

relationship with livestock migration and a negative relation with improved livestock breeds. The 

relation with livestock migration is as expected because water point are often points of influence 

in relation to livestock migration and grazing decisions in the pastoral systems. The negative 

relation with improved livestock breed implies that the more this information is available the less 

the uptake of improved breeds. This would be explained in relation to livestock characteristics. 

Improved breed are said to have a higher consumption rate that the traditional breeds and therefore 

information on water is not as significant as pasture.  

Access to climate information for agronomic technology has a positive and statistically significant 

relation with irrigation and fodder production and a negative relation with livestock migration. The 

positive relation with irrigation is as expected as climate change debates have advocated for use 

of efficient irrigation as a technology to adapt to climatic changes. This implies that the more 

accessible the information on climate for agronomic technologies the more uptake of irrigation as 
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adaptation strategy by the dryland community. This equally applies to the positive relation with 

fodder production. The increase in accessibility to climate information for agronomic technologies 

the more fodder production as an agronomic technology will be implemented. The negative 

relation with livestock migration is not surprising since this information is used for crop production 

and may not be relevant to guide livestock decisions.  

Access to agronomic information for farm technology has negative and statistical significant 

relationship with fodder production and livestock manure. The access to agronomic technologies 

is said to come with external actors like in contract farming that promote chemical fertilizer for 

horticulture production and export and discourage the use of livestock manure. They equally 

promote crop based production on prime land in competition for fodder production.   

Governance: The three forms of land tenure regime (private, communal and government) as forms 

of governance have a positive and significant relationship with fodder production. The relation 

with government land tenure regimes implied that regions like Nandugoro village where 

government land was accessible for community collective actions had higher likelihood of 

engaging in fodder production. This is because the community does not require capital investment 

to acquire the land because they are ideally the custodian and this explains the positive relation. It 

however had a negative statistical relation with livestock manure. This is expected and would be 

explained by already what has been documented as effects of continued livestock production to 

the ecosystem and green house effects which FAO (2009) referred to as environmental burden. 

The positive relation fodder production has with private land tenure regime can be explained by 

possibility of individualized fodder production in private lands. Equally private land tenure regime 

had a positive and statistically significant relationship with livestock migration. This implied that 

the more the household settled in private land the more the need to migrate their livestock. This is 

explained by the fact that livestock remain an important component of households’ livelihood and 

livestock mobility remains a viable coping mechanism of the communities. Secondly the 

household living in private lands tenure regime practice agro-pastoralism as shown in figure 14 

and they graze in communal and government lands and therefore livestock migrate into these 

regions in search of pasture and water. 

The positive relation communal land has with fodder production is associated with community 

collective grazing management and the conservation strategy. Grass is allowed to regenerate and 
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only opened for grazing during periods of drought opening an opportunity scenario where increase 

in communal land increases propensity to engage in fodder production. 
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Table 13: Determinants of Adaptation Practices 

Variables Coef SE Coef SE Coef SE Coef SE Coef SE

Human capital 

Age -0.0103185 0.0120474 -0.0067687 0.0127251 -0.0142192 0.0171878 -0.0056971 0.0141903 0.0094637 0.0136426

Education status of the household head 0.0232979 0.0316655 0.0304737 0.0403443 0.0815492* 0.0432295 9 0.0406281 0.0492605 0.0312507

Family size -0.0227104 0.0425407 0.0425701 0.0406474 -0.1300631 0.0907517 0.0068116 0.0524075 0.0312024 0.0643283

Female literacy -0.5370353* 0.2922536 0.0409251 0.3241458 -0.6136517* 0.3570365 -0.838984** 0.3922842 -0.3652557 0.3803577

Natural capital 

Quality of land used for food production 0.6559367 0.5736823 -0.8381222 0.5297189 4.227742*** 0.8734683 0.9398232 0.5936586 -0.4527729 0.4822812

Quality of land used for fodder production 0.0327162 0.3121124 -0.485113 0.3882792 3.131337*** 0.7499395 1.506512*** 0.4957003 -1.099762*** 0.4029113

Social capital 
Membership to any association, cooperative, 

community -0.0788511 0.2909385 0.23491 0.2652879 -0.8081915** 0.3451015 0.5250432 0.4003295 -0.0393567 0.4085579

Assistance received from a friend 0.041733 0.3402379 0.5085484 0.3665589 0.8767382** 0.3789587 0.5941382 0.4285739 0.0016383 0.4696281

Assistance received from a relative -0.2263476 0.3250717 0.0126257 0.3659652 -0.5670631 0.4086447 -0.9215883** 0.4298577 -0.3407266 0.3498287

Assistance received from government 0.918097*** 0.3511161 0.7196485 0.4396037 1.48682*** 0.4541081 0.9761223* 0.5702185 1.043718** 0.478198

Financial capital 

Small numbers of livestock -0.3879221 0.2940742 -0.6486223** 0.2890288 0.3222997 0.4008759 0.1971173 0.3412443 -0.0595956 0.4700101

Medium numbers of livestock -0.3077527 0.4663547 4.924846*** 0.4891062 0.4127376 0.590143 _ _ _ _

Access to credit 0.3564117 0.3374659 0.4891062 0.3907046 0.2340312 0.5223581 -0.5191129 0.3533659 -0.6606361 0.4537285

Physical capital 

Physical asset index 0.0174684 0.0759935 -0.0471114 0.1064914 0.1795251 0.1331825 0.2191998** 0.1050939 0.1907084* 0.1097645

Information and knowledge 

Access to climate information for grazing purposes 1.076729*** 0.3384712 -0.3581225 0.3509117 0.7833071** 0.3853934 0.2243589 0.5026063 -0.759467* 0.3949459

Access to information on pasture availability -0.643778 0.603117 0.7614478 0.536836 1.083893 0.790236 2.134481*** 0.7658354 2.529796*** 0.8275344

Acess to information on water point availability 0.1535744 0.5253295 0.8127603* 0.4709811 -0.5385198 0.7661533 0.1014047 0.5574942 -2.586412*** 0.762693

Access to climate information to decide about 

agronomic technology 0.7494949* 0.4223558 -1.081204** 0.4709503 1.046943* 0.5454155 0.3939413 0.7827082 -1.020384 1.000294

Acess to agronomic information on farm technology 0.4363923 0.7293851 -0.5864495 0.5465607 -2.853801*** 1.033142 -2.150467** 0.8755706 0.2375395 1.157732

Governance 

Government land tenure -0.6969059 0.5008158 0.9922545 0.6554186 6.135387*** 0.8393059 -1.53081** 0.6832551 -0.7076317 0.8787158

Private land tenure -0.2888535 0.4749685 0.6554186** 0.5035793 5.944406*** 0.8013946 0.0035834 0.5744045 1.160538 0.786913

Community land tenure 0.4095846 0.6481845 0.9781109 0.739544 5.366655*** 1.089699 0.4381001 0.7596961 -0.8592184 1.225595

Constant 1.33718 0.8179798 -0.790065 0.9626652 -9.763461 1.49902 -0.2470038 0.9427212 -1.258423 1.17791

Number of Observations (N) 149

*, **, *** Significance at 10, 5 and 1%, respectively.

Irrigation  Livestock migration strategy Fodder production 

Likelihood ratio test of rho21 = rho31 = rho41 = rho51 = rho32 = rho42 = rho52 = rho4 > 3 = rho53 = rho54 = 0: chi2(10) = 19.4167 Prob > chi2 = 0.0353

Livestock manure Improved livestock breeds 
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Natural capital      

Quality of land for food production      

Quality of land for fodder production      

Social capital      

Membership to any association, cooperative, community      

Assistance received from a friend      

Assistance received from a relative       

Assistance received from government      

Financial capital      

Access to credit      

Small number of livestock      

Medium number of livestock      

Physical capital      

Physical asset index      

Information/knowledge      

Access to climate information for grazing purposes      

Access to information on pasture availability      

Access to information on water point availability      

Access to climate information to decide about agronomic 

technology 

     

Access to agronomic information on farm technology      

Land tenure/governance      

Land owned by government      

Land privately owned      

Land communally owned      

Figure 18: Heat diagram representing the data values on determinants of adaptation practices as colors 
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4. DISCUSSION AND CHARACTERISATION OF ADAPTIVE 

CAPACITY   

The report borrowing the adaptive capacity framework “Local Adaptive Capacity framework 

(LAC)” characterized adaptive capacity based on fundamental assets used by the pastoral and agro-

pastoral households in the commons to determine, predict and build their adaptive capacity. It 

equally identified components of governance, information and knowledge that contributed to 

adaptive capacity of the households. Five adaptation strategies were identified based on descriptive 

statistics, feedback from community leadership and qualitative analysis of innovation identified. 

This was followed by analysis of factors that determine their uptake. Table 12 summaries the 

variables based on the five household assets (financial, human, social, natural and physical). It also 

identifies elements of land tenure regime which is an important governance component and 

availability and access to information and knowledge.  

The results shows that availability and accessibility of information and knowledge had a higher 

likelihood of influencing uptake of various adaptation strategies.  Strategies which accommodate 

agro-pastoralism like irrigation, fodder production, livestock manure, and those that promote 

pastoralism like improved livestock breeds and livestock migration (figure 17).  The variables that 

revealed these are: climate information for grazing purposes & agronomic technologies, 

information on availability of pasture and water point and agronomic information for farm 

technology. These variables influenced the various adaptation strategies either positively or 

negative implying the influence would go either direction, increased or reduced uptake. The results 

are in line with Ndambiri et al. (2013) who explained that the accessibility of climate information 

increased the likelihood of farmers to uptake adaptation strategies to climate change.  

Social capital was observed to be the second most important component (figure 17) likely to 

influence adaptive capacity. This was based on the number of adaptation strategy that the social 

capital variables identified influenced either positively or negatively. The social capital variables 

were: membership to any association, cooperative or community group and assistance received 

from a friend, relative or from the government. The strategies influenced were fodder production, 

livestock manure, irrigation and improved breeds. Fodder production and improved breeds were 

identified as innovations in the qualitative analysis and only practiced by a few research 

participants. This calls for a supportive environment that is geared towards experimenting new 

adaptation initiatives as well as exploring opportunities. Innovation geared towards adaptation to 

climate change demand initial investment in terms of resources, knowledge that households do not 
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often have and land governance.   Fodder production as an example is statistically influenced by 

two other household capitals; human and natural as well as information and knowledge and 

governance components of adaptive capacity (figure 17). It is interesting to observe that of the five 

strategies analyzed, livestock migration is not statistically significant and not influenced by social 

capital. This confirms the fact that investment in social capital, collective action and political 

goodwill are necessary as households embrace new technologies but not necessarily for the 

traditional practices. Collectivity in adaptation strategies requires community investment in water 

project for irrigation, flexible land tenure regime for fodder production and information given 

through extension services.   

Natural and human capital individually have significant statistical relationship with three of the 

adaptation strategies. The influence of natural capital was observed through quality of land for 

crop and fodder production. These determined fodder production, livestock manure and improved 

breeds as adaptation strategies. The three strategies indicates the motivation of a pastoral 

community to build their capacity to face the challenge posed by the changing climatic conditions. 

Livestock being the main source of livelihood dictates improving availability and accessibility of 

pasture and fodder. This calls for improving land quality using the locally available resources like 

manure from their animals and fodder production. As observed in qualitative analysis, fodder 

production cannot sustain traditional livestock production system and therefore the effort on 

improving breeds. This results draws on the need to not only improve productivity of the ecosystem 

but also livestock breeds for maximum results.  

Human capital was observed through two variables: education of the household head and literacy 

level of female head or spouse. This statistically influenced fodder production, irrigation and 

livestock manure. The human capital of the dryland community based on stated variables is 

generally low as was shown by social economic characteristic of households in table 2. It is a major 

contributor of differentiating adaptive capacity among the community causing unevenness in 

adaptation to climate change. Education of the household head is likely to influence fodder 

production at community as well as at individual farm level. Female literacy level influences 

diversification and engagement in off farming. Pastoralism is left to the illiterate women who are 

more of laborers. This is explained by the negative relation female literacy has on irrigation, fodder 

production and livestock manure.  
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The role of physical capital as expressed by household asset and infrastructure does not come 

strongly as a determinant of adaptive capacity. This should not be misunderstood as not necessary 

but in the context of the drylands there is still so much that that is still needed before we engage 

household physical assets. This component is therefore not well developed to influence household 

uptake of adaptation strategy. This equally applies to financial capital seen more in relation to 

livestock expense.   

Governance as a component in the adaptive capacity framework facilitates decision making, where 

issues of participatory, transparency and community prioritization are considered (ACCRA 2010).  

The variable considered was the condition of the land tenure regime which took the place of 

government land, communal and private land. It statistically influenced fodder production, 

livestock manure and livestock migration as adaptation strategies. Institutions of land tenure as 

governance components are critical determinates of adaptive capacity in the drylands. Fodder 

production for example taking place in government land gives the community a mile stone in terms 

of availability and accessibility to prioritize adaptation strategy as a collective action unlike in 

other systems where the community would be required to first invest in land acquisition. In the 

private tenure systems, decision making is within the household boundaries and fodder is produced 

and used to feed the weak and lactation animals. Those that would not migrate in search of pasture. 

It is also used in the improved livestock breed project where new breeds are not exposed to distant 

travel. In the communal land, pasture can be managed within the community constitution terms of 

reference and used in periods of severe drought like the case of Il Ngwesi conservancy. 

Undefined and unclear land tenure system would result to unsustainable land utilization due to 

lack of legalized land ownership like in government lands. This was expressed by the statistically 

negative relationship between livestock manure as a strategy and land owned by the government. 

There is need to re-emphasizes the need to maintain the landscape and land quality by use of locally 

available material like livestock manure.   

The flexibility of the institution around land tenure system is needed to facilitate continuity of 

traditional copying mechanism like livestock migration. The positive relationship between land 

privately owned and livestock migration explains that even if households have settled in private 

land regimes, livestock remains an important component of their livelihood and demands an 

additional governance land system where pastoralism can still be expended.   
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Human capital:  Education 

of the household, Literacy 

level of the female spouse, 

+ve fodder production, -ve 

irrigation, fodder production 

& livestock manure 

Social capital: Membership to any 

association, cooperative or community 

groups, Assistance received from a 

friend, relative or government: ±ve 

Fodder production, ± Livestock 

manure, +ve Irrigation, +ve Improved 

breeds 

Fodder 

production 
Irrigation  

ADAPTIVE CAPACITY  Governance: Condition of land 

tenure system (Government, Private 

and Communal): +ve Fodder 

production, -ve Livestock manure, +ve 

Livestock migration 

Improve 

Livestock 

Breeds Physical Capital: 
Household index: +ve 

Livestock manure, +ve 

Improved breeds 

Livestock manure 

Livestock 

Migration  
Information and knowledge: climate information 

for grazing purposes & agronomic technologies, 

information on pasture availability, water point, 

agronomic information for farm technology: +ve 

Irrigation, ±ve fodder production, ±ve improved 

livestock breeds, ±ve livestock manure, ±ve livestock 

migration 

Financial asset: Medium (51-149) 

and small (small <50) livestock 

herds ± Livestock migration 

strategy 

Natural capital: Land 

quality for crop and 

fodder production, +ve 

fodder production, +ve 

livestock manure & -ve 

Improved livestock breed 

Figure 19: Components of adaptive capacity  
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5. CONCLUSION AND RECOMMENDATION   
This report undertook to characterize adaptive capacity as determinant of adaptation to climate 

change among the pastoralist/agro-pastoralist. A focus of Il Ngwesi community in Laikipia 

County, Kenya. The study results revealed that the community perceive climate change and as 

manifested through prolonged and severe droughts. This notwithstanding, only a small percentage 

of the population is taking up adaptation strategies to minimize their risk to impacts of climate 

change. This is attributed to the low adaptive capacity of the households. 

The adaptive capacity of a households was manifested by their ability to produce food crops as a 

complimentary to livestock pastoralism and consequently reducing the impacts of climate change. 

A situation where the households’ livelihood is pegged almost equally on both crop and livestock 

production, a transformation from pastoralism to agro-pastoralism. This inclination, a shift from 

pastoralism to agro-pastoralism frames the adaptation debate in pastoral drylands of Kenya.   

The adaptive capacity framework identified and recognized existence of local adaptation practices 

and strategies taken up by the community and household to mitigate impacts of drought. This lens 

identified five major adaptation strategies and practices: improved livestock breeds, livestock 

migration, livestock manure, irrigation, and fodder production. It further explored and 

characterized the fundamental variables capitalized as assets used to determine and build the 

adaptive capacity of the community.  

Results shows that availability and access of climate and agronomic information are key 

determinants of adaptation. Social, natural and human capital are significant influencers of 

households’ ability to uptake a number of the adaptation strategies analyzed above. Governance 

in form of flexible land tenure system that accommodates individualized household adaptation 

strategies as well as collective actions are important institutional structures that supports uptake of 

adaptation strategies. Financial and physical capital although discussed in literature as important 

household assets that facilitate uptake of adaptation strategies, in this study their influence was 

low. This however is not to water down their significance.  

The land tenure regime remains a grey area that requires policy clarification. To sustainably benefit 

from the natural resources and social systems, there is need to identify sustainable strategies that 

can move the community towards vibrate dryland economy by promoting the principles of a 

resilient landscape and green economy.   
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The transition demands a higher level of landscape management inclusive of water harvesting 

strategies, agroforestry and capacity building. This calls for inter-disciplinary and inclusive 

development where research and development co-generate and shares new knowledge and 

information on dryland management for improved landscapes and food security in dryland 

communities. In addition new approaches and tools need to be discussed, developed and 

introduced to facilitate inclusive development where gender, women and youth are mainstreamed.  

The study shows that improved livestock and irrigation are adaptation strategies moving towards 

commercialization. Income generated from these enterprises build the adaptive capacity of 

household as reinvestment is possible. The focus should therefore stretch out not only about 

building the adaptation strategies but equally generating a reliable marketing of the dryland 

products.   
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Annex 1: Types of assets used in the construction of the physical Index 

Household assets Household dwelling  Physical Infrastructure   

Communication 

Assets 

Source of fuel for cooking Electricity 

Radio  Toilet facility used  Solar Panel 

Television Material used for roofing  Source of drinking water 

Cellphone  Distance to drinking water source 

Household assets   

Bed/Mattress   

Charcoal/Wood fuel   

Improved wood stove   

Gas stove/Gas cooker   

Mosquito net    

Sofa set   

Lantern    

Iron   

Farm assets    

Sickles   

Hoe   

Spades/Shovels   

Ox-Ploughs    

Sprayer pump   

Water pump manure   

Water pump diesel   

Machetes    

Granary    

Grainer millers   

Transportation assets    

Bicycles   

Car/truck   

Cart animal drawn   
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