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Abstract 14 

  15 

We explore households coping and adaptation strategies to climate change and variability in Arid and Semi-Arid 16 

Lands (ASALs) using data collected from 500 households across Samburu District; Kenya. We hypothesised that as 17 

we move from wet to dry areas, households’ accumulate livestock wealth, structural and cognitive social capital as 18 

insurance against risks and shocks associated with climate change and variability. In testing the hypotheses, for 19 

robustness we used two approaches: simple regression and generalized linear model. Results from both 20 

approaches supported hypotheses that households accumulate livestock wealth and structural social capital as 21 

insurance against risks as we move from wet to dryer areas. Results from simple regression analysis showed that 22 

rain do not matter for cognitive social capital for all households as we move from wet to dryer areas. However, 23 

results from generalized linear model indicated that rain matters for cognitive social capital for the poor and 24 

financially integrated but not the rich households. The accumulation of cognitive social capital was therefore not 25 

generalizable but was rather contingent on household endowments. To improve households coping and 26 

adaptation abilities, it is therefore desirable to promote measures aimed at enhancing livestock wealth and 27 

structural social capital as form of insurance for household in Arid and Semi-Arid lands. The results also showed 28 

that measures aimed at enhancing cognitive social capital can help poor households as a social insurance safety 29 

net to cope and adapt to risks associated with climate change and variability.  30 

 31 

Key words: climate change, variability, Insurance, Social capital, Cognitive, Structural, Livestock, Kenya. 32 

  33 
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1. Introduction 34 

 35 

For centuries now, to varying degree, households communities and nations have had to cope with or adapt to 36 

climate change and variability related risks and shocks (O’Connor and Kiker, 2004). This is particularly so for 37 

households whose main source of livelihoods is farming. Predictions from climate modeling research  indicates 38 

that negative effects arising from climate change and variability in terms of frequency and intensity are likely to be 39 

felt more in Africa (Desanker and Magadza, 2001; Davies et al., 2009; Intergovernmental Panel on Climate Change 40 

(IPCC), 2001a ). This is because in Africa majority of households are poor and relies mainly on rain fed agriculture 41 

making them vulnerable to climate related risks (ADB et al., 2003; Fafchaps, 2004; Goulden, 2005; Stern, 2006).  42 

 43 

Poverty in Sub-Saharan Africa (SSA) is prevalent in rural areas, where majority households depend on agriculture 44 

for food and income. Agriculture accounts for about 30% of SSA gross domestic product (GDP) (Delgado et al., 45 

1999; Thornton et al., 2006). Agricultural sector is highly susceptible to disturbances associated with climate 46 

change and variability, particularly in Arid and Semi-Arid Lands (ASALs)(Kikar, 2000). Approximately 41% of ASALs 47 

in SSA are situated in East and Southern Africa and are mainly occupied by livestock keeping households; 48 

pastoralists and agro-pastoralists (Ogle, 1996; Tessema, 2012). Pastoralism is a production system, which involves 49 

livestock mobility and use of natural pastures (Butt et al., 2009; Tessema, 2012). Pastoralists are households whose 50 

way of life, socio-cultural norms, values and indigenous knowledge revolves around livestock keeping and 51 

transhumance in order to utilize natural pastures (Cohen, 1974, P. 126; Koocheki and Gliessman, 2005; Ayatunde 52 

et al., 2011). On the other hand, agro-pastoralists are households who incorporates crop faming alongside  53 

livestock keeping and transhumance (Swift et al., 1996; Tessema, 2012).  54 

 55 

In Kenya, ASALs occupy approximately 87% of the total area and supports; more than 30% of the total human 56 

population, the entire camel population,  50% cattle, 70% sheep and goats (SRA, 2003; Government of Kenya, 57 

2004; Otuoma, 2004). These areas are characterized by low and unreliable rainfall ranging between 400 to 700 mm 58 

(Otuoma, 2004). Consequently, pastures are greatly reduced especially during droughts resulting to high livestock 59 

mortalities and low crop yields (World Bank, 2005; Shanguhyia, 2008; Alinovi et al., 2010). Droughts are thus, the 60 

most relevant climate related shocks that households have had to cope and adapt (Goulden, 2005; Vogel, 2005; 61 

Silvestri et al., 2012b). Coping refers to the use of endowments and entitlements by households to ensure survival 62 

after the shocks (Howden et al., 2007; Agrawal, 2008). Adaptation, though crafted in part by coping strategies, is a 63 

long term set of action taken maintain the ability to deal and recover from current and future stress and shocks 64 

while maintaining assets and capabilities (Campbell, 1999; Valvidia et al., 2003; Nelson et al., 2007). However, it is 65 

worth noting that coping and adaptations strategies take place at different temporal and spatial scales (Agrawal, 66 

2008). 67 

 68 
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1.1 A review of coping and adaptation strategies to climate change and variability in ASALs 69 

In ASALs, adaption strategies adopted by households are based on three pillars of pastoral livelihood systems 70 

which include; natural resources, livestock keeping and organised use of communal resources (Broekhijsen, 2010). 71 

Essentially, five coping strategies, namely; 1) food sharing, 2) increased asset sales 3) diversification, 4) reliance on 72 

food aid, and 5) local institutions have been observed to gain prominence (Paxson, 1992; Besley, 1995).Food 73 

sharing is based on the uncorrelated covariant risks over wide geographical areas, such that households shares 74 

their harvest with those affected, hoping that next time they will get assisted too (Campbell, 1984, 1999). 75 

Increased asset sales is practiced for welfare gains in order to cover households basic needs when faced with risks 76 

and shocks (Naess et al., 2010; Tessema, 2012, P. 28).  77 

 78 

Diversification helps to exploit alternative livelihood resources not affected by the climate change and variability 79 

related shocks (Galaty and Johnson, 1990). It ranges from production of different products, herding different 80 

livestock species to other activities such as brewing, charcoal burning and sale of traditional herbs (Bollig, 2006; 81 

Cousins et al., 2007; Broekhijsen, 2010). Diversification is reliable to an extent that benefits flowing from various 82 

resources are subject to uncorrelated covariant risks (Ellis, 2000; Young and Lipton, 2006). Nevertheless, 83 

diversification is not attributed to a single cause, but rather a combination of increased market integration, 84 

changes in land use policies and increased climatic uncertainty (Abule et al., 2005; Cousins et al., 2007; Naess et 85 

al., 2010). Reliance on food aid has become common, particularly in areas accessible to support programs. 86 

However, reliance on food aid is risky in that if unavailable, households have nothing to depend on (Notenbaert et 87 

al., 2012).  88 

 89 

Local institutions hereby refers to various forms of community based, social or grass-root associations that are 90 

found within communities,  but which sometimes are not “visible” as formal institutions such as development 91 

agencies. They can also be referred to as the “informal rules of the game”(North, 1990; Nugent, 2001) formed for 92 

the purpose of managing common resources (Ostrom, 1990; Pretty and Ward, 2000) and can be based on kinship, 93 

caste, religious beliefs, community relations, family ties or social entrustment (Binswanger and Mcintire, 1987). As 94 

a coping strategy, local institutions provide support which ensures households livelihood are safeguarded and 95 

enhanced (Tompkins and Adger, 2004; Broekhijsen, 2010). For example, since an agro-pastoral households cannot 96 

farm and take advantage of transhumance at the same time, they entrust their livestock to other mobile 97 

pastoralists (see for example Moritz, 2008).  98 

 99 

1.2 Theoretical underpinning 100 

This study is based on the roles of endowments and privileges for coping and adaptation framework (Sen, 1981). 101 

According to Sen (1981) famines observed in Bengal in the 1940s were not due to lack of food but, rather 102 

exhaustion of endowments and privileges.  Relevant asset endowments for households coping with and adapting 103 
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to climate change and variability are physical, human, natural, financial, and social capital (see Box A in Figure 1) 104 

(Smithers and Smit, 1997; Adams et al., 1998; Eriksen et al., 2005). Entitlements shape households ability to cope 105 

and adapt (Valvidia and Gilles, 2003; Valvidia et al., 2003; Adger et al., 2007). Chambers and Cornway (1992) argue 106 

that vulnerable households have neither enough assets nor capabilities to gain access to them and as such cannot 107 

cope with crises. One important strategy which is useful for decreasing vulnerability is accumulation of livelihood 108 

assets (Ellis, 2000). In their paper, Binswanger and McIntire (1987), notes that as we move from wet to dry areas 109 

climate change and variability related risks tend to increase. To counteract these risks households are thus likely to 110 

rely heavily on livestock wealth unlike areas of higher agricultural potential.  111 

 112 

Furthermore, in their paper Binswanger and McIntire (1987) notes that in ASALs high covariance in activities also  113 

implies high covariance in risks. The main consequence of geographical isolation, covariant risks and moral hazard 114 

is absence of insurance for crop and livestock. Since collateral option are extremely limited in land abundant areas 115 

such as ASALs,  market-credit link cannot serve as important collateral substitute as demonstrated by Binswanger 116 

and McIntire (1987). Consequently, households tend to look for alternative ways for self-insurance through social 117 

capital such as extended families (Stern, 2006; Stern, 2008; Davies et al., 2009).  The livelihood framework 118 

describes social capital as being derived from social ties or networks which requires investment in order to derive 119 

current and future benefits. In column B of Figure1, the livelihood framework shows how access to assets are 120 

modified by social capital. We use livelihood framework to study how household respond to risks, shocks and 121 

stresses (see column C of Figure 1) associated with climate change and variability in ASALs. Objectives of this study 122 

were to explore households coping and adaptation strategies to climate change and variability in ASALs in Kenya. 123 

Attention was devoted in exploring whether indeed households accumulate livestock wealth and social capital as 124 

insurance strategies to climate change and variability related risk as we move from wet to dry areas. We used 125 

sampled data collected through structured interviews, field measurement and direct observation information. We 126 

took a  research approach informed by application of livelihood framework (Chambers, 1995) for household level 127 

data collection and econometric approach for data analysis. The specific research questions were; (i) Do 128 

households accumulate livestock wealth as an insurance against risks and stress associated with climate change 129 

and variability as we move from wet to dryers areas? (ii) Do households accumulate structural and cognitive social 130 

capital (CSC) as insurance against risks and stress associated with climate change and variability as we move from 131 

wet to dry areas? (iv) Do accumulation of livestock wealth, structural and cognitive social capital as insurance 132 

against risk associated with climate change and variability for the two orthogonal gradients: environmental dryness 133 

and market access gradients, varies? (v) How does market access and household livelihood variables affect 134 

livestock wealth, CSC and structural social capital (SSC)? In this study, we hypothesized that households tend to 135 

accumulate livestock wealth, structural and cognitive social capital as insurance against risks associated with 136 

climate change and variability as we move from wet to dry areas. 137 

 138 
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2. Methodology  139 

2.1 Study area 140 

The study was conducted in Samburu District: an arid and semi-arid district in Rift Valley Province of Kenya. The 141 

district is situated between 00
0
 36 and 20

0
 40 N and 36

0
 20 and 38

0
 10 E, covers an area of 21,000 km

2
 and has a 142 

population density of 11 Persons km
-2

 (Government of Kenya, 2009b). The climate is hot and dry with mean 143 

monthly temperature varying between a minimum of 24
o
C in July and a maximum of 33

o
C in December 144 

(Government of Kenya, 2005). The rainfall is highly variable, with an annual rainfall ranging between 250 and 700 145 

mm in the plains, and between 750 and 1250 mm in highland areas. The rainfall distribution is bimodal with the 146 

long rains occurring between March and May, and short rains between July and August in the north and October 147 

and November in the east. The altitude ranges between 1,000 m on the plains to 2,752 masl in the highlands 148 

(Government of Kenya, 2005). The district is characterized by strongly contrasting landforms at various altitudes 149 

and very different rock types (mainly gneisses and granites). Soil types vary with altitude and steepness of the 150 

terrain. Sandy clay loam soils are common on the plains, while thick humus rich topsoil’s are common at higher 151 

altitude, where forests are still intact (Touber, 1989). Vegetation are dominated by Acacia woodlands namely; 152 

Acacia tortilis, Acacia recifiens and Boscia corriace and sparse grasslands. The district is ranked  the second poorest 153 

in Kenya (Government of Kenya, 2009a). Pastoralism is the main economic activity, with about 80% of the 154 

households being livestock keepers (Kadohira et al., 1997; Government of Kenya, 2005). The main livestock kept 155 

include goats, sheep, cattle and camels. Cash for buying maize which is the main staple food is derived mainly from 156 

livestock sales. However, wage labor (mainly livestock herding) to supplement household income is also common. 157 

2.2 Sample selection 158 

Field survey was conducted from February to May 2012 across 500 households, who were sampled randomly from 159 

five locations namely; Barsaloi (block I), Swari (block II), Londunokwe (block III), Maralal (block IV) and Wamba 160 

(block V) as shown in figure 2. Household selection was done through multi-stage cluster sampling. To take into 161 

account environmental dryness and market access gradients, the five locations were selected purposively (first 162 

stage cluster sampling)(Scheaffer et al., 1979; Nyariki, 2009). In second stage, three sub-locations were selected 163 

from each location. In the third stage, 10 villages were randomly selected from the three sub-locations, to end up 164 

with a total of 50 villages. In the fourth stage, 10 households were randomly selected from village sampling frames, 165 

that had  been developed with the assistance of Chiefs (Nyariki, 2009). Finally, the interviews were conducted 166 

using structured questionnaires with the help five trained local enumerators.  167 

 168 

Figure 2 (about here) 169 

 170 
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2.3. Data collection and measurement 171 

2.3.1 Human 172 

We collected comprehensive data on five type of capital that constitute household livelihoods.Table 1A summarize 173 

human capital variables. To measure the ‘household size’, the respondents was asked to list all household 174 

members who live (i.e. sleep in the same home), share production and consumption (i.e., eat from the same food 175 

pot) activities. Information on the household size was then used to compute ‘human dependence ratio’ (HDR). 176 

That is, the proportion of household members aged below 15 and above 65 years of age to the total household 177 

size (Babu and Sanya, 2009).  ‘Household size’ was measured in terms of adult equivalent (AE).The values used for 178 

AE were; 1 if a household member  was aged between 15  and 65 years,  0.5 if a member was aged between 6 and 179 

14 years or older than 65 years and 0.25 if age of household member was less than 5 years. 180 

 181 

Household age was measured by asking respondents how long household heads had lived since birth (or year of 182 

birth). Level of education was measured by asking respondents number of years that household heads had spent 183 

on education. Data for gender was collected by assigning dummy variable of 1 if household head was male. 184 

Experience in farming was measured by asking number of years that household heads had been involved in 185 

farming. We used a dummy variable 1 for households with at least one chronically ill member during the last 12 186 

months. Households that had utilised hired labour during the last 12 month were assigned a dummy variable of 1.   187 

 188 

Table 1 (about here) 189 

 190 

2.3.2 Natural 191 

 192 

Table 1B summarises natural capital variables. The ‘cultivable farm area’ was measured by pacing the boundaries 193 

of each of the households’ fields. To assess ‘resource use constraints’ we asked two questions for the following 194 

resources:  forest, water and pastures. The two question asked were ; i) whether households pay to access the 195 

natural resource and ii) whether there are rules regulating access and use of the natural resources. Responses 196 

were assigned a dummy value of 1 for yes and 0 for no. The responses were average into a single value for ‘natural 197 

resource use constraint’. The variable ‘resource use frequency’ was computed by summing number of times 198 

household had used the natural resource per week. The frequency totals were then normalised to a 0-1 scale. We 199 

include the ‘natural resources constraint’ because drought and poor livestock prices may make households to 200 

pursue alternative income generating activities such as charcoal burning (Abule et al., 2005). 201 

 202 

2.3.3 Financial 203 

Table 1C summarizes financial capital variables. Access to credit was measured by assigning a dummy variable of 1 204 

to those who reported to have had access to credit during the last 12 months. Financial saving was measured by 205 
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assigning a dummy variable of 1 to households who had saved money during the last 12 months. Crop, communal 206 

and livestock incomes were calculated using revenues from crop, communal products, livestock and value of 207 

consumed products as shown in equation (1), (2) and (3).  208 

 209 

Total net crop income  210 

                                  (1) 211 

Where: 212 

        is total annual crop income for household   213 

      is annual income from crops 214 

    is annual monetary value of consumed crop produce 215 

         is annual direct cost of production for household   216 

 217 

Communal income  218 

                                       (2) 219 

Where:  220 

          is total income from communal products for household   221 

       is annual income from sale communal products (such as charcoal, poles and timber) 222 

     is annual monetary value of consumed communal product (such as wild fruits and vegetables) 223 

         is annual direct cost related to harvesting of communal products for household   224 

 225 

Total livestock income  226 

                                       (3) 227 

Where: 228 

        is total annual livestock income for household   229 

      is annual income from livestock sales 230 

      is annual income from sales of livestock products 231 

    is annual monetary value of consumed livestock products 232 

        is annual direct cost of livestock production for household   233 

 234 

2.3.4. Physical and social capital 235 

The physical capital variable is summarised in Table 1D. The value of households assets was generated by summing 236 

up the value (using the current market price) all items and farm implement for each household.  Table 1E 237 

summarizes the indicators of social capital variables. To measure ‘cognitive social capital’ (CSC) the respondents 238 

were asked whether they trust fellow villagers or not. A dummy variable of 1 was assigned to those who 239 

responded yes. ‘Membership to community groups’ was measured by counting community groups which 240 
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households head were members. To measure ‘degree of participation in community group meetings’ household 241 

were asked to rate their degree of participation on a 0-4 (low to high) point scale. The ‘participation in group 242 

activities’ was measured by assigning a dummy variable 1 for participation in activities such as election of leaders, 243 

campaigns and conflict resolutions. These dummy values were then averaged for each household so that a value of 244 

1 indicated full participation in all group activities and 0 no participation at all.  245 

 246 

2.3.5 Market access and climate variables 247 

Table 2 summarizes market access variables (   . The distances from each homestead to the; tarmac road, 248 

motorable road, local market and urban market were all measured in km by the researcher. However, the 249 

distances from homestead to the livestock market were calculated using ArcGIS software. A dummy variable 1 was 250 

assigned to household with mobile phones. In this study we used rain as proxy for environment dryness (south to 251 

north as shown in Figure 2). This is because rain has been regarded as the most important climate parameter 252 

affecting household livelihoods and consequently their activities (Vogel, 2000; Assan et al., 2009). Moreover, past 253 

research have shown that as the rain decreases; the variability in output increases, number of possible activities 254 

that households can engage into decreases, and covariance risks in those activities increase, while vice versa is true 255 

for high rainfall areas, implying that semi-arid tropic are more risky (Binswanger and Mcintire, 1987). The rainfall 256 

data is from (Hijmans et al., 2005) and is based on WorldClim – Global climate data (WC-GCD) database. The WC-257 

GCD data are computed from monthly temperature and rainfall from local rain station gauge measures and then 258 

corroborated against satellite data of cloud cover and precipitation to generate more biologically meaningful 259 

variables. WC-GCD provides set of climate layers on global scales with a spatial resolution of about a km (Hijmans 260 

et al., 2005). We used rainfall data covering a period of 50 years (1950-2000) to calculate the average annual 261 

rainfall for 1x1 km pixel for households under study. 262 

 263 

Table 2 (about here) 264 

2.4 Empirical strategy  265 

2.4.1 Computation of livestock wealth indices (LWI) 266 

The livestock wealth index (LWI) was computed using three components: the ‘monetary value of livestock’ that 267 

households had at the time of survey, ‘net income from livestock sales’ and ‘net income from sale livestock 268 

products.’ Each of these component were computed via a balanced weighted average  to contributes equally to 269 

the overall livestock wealth index (Sullivan, 2002).  The three components variables were then standardized as an 270 

index using equation (4) below that was originally adapted from human development index (HDI) to calculate life 271 

expectancy index, which is the ratio of the difference of the actual life expectancy and pre-selected minimum and 272 

maximum life expectancy (United Nation Development Program (UNDP), 2007 as cited in Hahn’s et al., (2009).  273 

(   
       

         
)          (4) 274 
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Where:  275 

      an index for each of the components for household    276 

      the original value for each of the components for household    277 

     and      are the minimum and maximum values for each of the component  278 

After the components were standardized, they were then averaged using equation (5) to compute livestock wealth 279 

index (LWI) 280 

      
∑ (   

 
   

 
          (5) 281 

Where:  282 

      is the livestock wealth index for household    283 

 284 

2.4.2 Computation of structural social capital (SSC) 285 

The social capital index (   was computed using three variables: ‘membership to community groups’, ‘degree of 286 

participation in group meetings’ and ‘participation in group activities’. These variables were then standardized as 287 

an index using equation (6) below. 288 

(   
       

         
)          (6) 289 

Where:  290 

       index for each of the four variables constituting SSC for household  ,  291 

                          for the four variables constituting SSC for household  ,  292 

     and      are the minimum and maximum values for each of the four components constituting SSC  293 

After standardization, the three variables were then averaged using equation (7) to compute SSC index for 294 

household  , 295 

 296 

      
∑ (   
 
   

 
          (7)  297 

 298 

2.5 Data analysis 299 

 300 

We adopted two approaches in data analysis for robustness: simple regression and general linear model approach 301 

2.5.1 Simple regression approach (SRA) 302 

We used SRA to test the hypotheses whether households accumulate; livestock wealth, cognitive social capital 303 

(CSC), structural social capital (SSC) and social capital (as linear combination of CSC and SSC) as environmental 304 

dryness increases (see Fig. 2), while controlling for market access variables and household characteristics. We start 305 

the analysis by using the whole sample (     ). Then to increase robustness of the analysis, we test the 306 

hypotheses using sub-sample households in block I, II and IV (     ). At this stage, we exclude households in 307 

sampling block III and V because they were closer to urban centers: Maralal and Wamba towns (see Fig. 2). That is, 308 
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block III and V are different from blocks I, II and IV by other parameters (market) apart from rainfall.  Finally we test 309 

the hypotheses using sub-sample (     ) households in blocks III, IV and V falling along the market access 310 

gradient (Fig.2). We therefore run three independent regressions using a SRA model specified in equation 8 below 311 

                                     (8) 312 

 313 

Where: 314 

     stand for dependent variables (LWI, CSC and SSC) for household   315 

    represents vector for market access control variables for household    316 

     represents vector for livelihood variables for household  , and 317 

    stands for error term associated with household   318 

 319 

2.5.2 General linear model (GLM) 320 

 321 

Using the GLM approach, instead of controlling for household characteristics, we used agglomerative hierarchical 322 

analysis to reduce dimensionality of SLF capital variables (Fig. 1) summarized in Table 2.1 by clustering households 323 

into homogenous groups (HGs). The clusters aimed at maximizing between and minimizing within cluster variances 324 

as shown in Figure 3. To identify ideal HGs for use in testing our hypotheses, the means for all 16 variables were 325 

compared starting at a random rescaled distances (RD) of 11, then 14 and finally at 18 (Fig. 3), where we had (7), 326 

(5) and (3) HGs. At RD of 11 we found that HG2, HG3, HG4 and HG5 were clustered around human capital variables 327 

(Table 4). At RD of 14, we found that the main disaggregating variables for HG2, HG3 and HG4 were still human 328 

capital variables (Table 5). This motivated us to probe further. At RD of 14, we found that none of the three HGs 329 

was clustered around human capital variables per se (Table 6). Figure 4 shows the distribution of households in the 330 

three HG’s as we move from dyer to wetter areas. The three HG’s namely (the rich, the poor and the financially 331 

integrated households were thus considered as a good basis for testing our hypotheses using equation (5) below. 332 

                                                         (5) 333 

Where: 334 

    is the dependent variables (LWI, CSC and SSC) for household   335 

        are the parameter estimates,  336 

   is the  dummy variable equal 1 for the HG1, and 0 otherwise  337 

   is the  dummy variable equal 1 for the HG2, and 0 otherwise  338 

     is the interaction terms for rain and HG1 339 

    is the interaction terms for rain and HG2 340 

    represents vector for market access control variables,  341 

    is the mean annual rainfall for household   for the 50 years period, while 342 

    stands for error term. 343 
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 344 

Table 3, 4, 5 and 6 (about here)  345 

Figure 3 and 4 (about here) 346 

3. Results 347 

3.1 Result based on SRA 348 

Table 7 present our finding on LWI hypothesis. The results in columns (1) to (6) of Table 7 show that livestock 349 

wealth significantly (P<0.1) increases as the rain decreases (i.e., as we move from wetter to dryer areas) when 350 

across all households. The results are thus consistent with our hypothesis that, as we move from wet to dryer 351 

areas, households tend to accumulate more livestock wealth as insurance against risks associated with climate 352 

change and variability.  Column (1) to (6) shows that distances to the motorable roads and livestock market had a 353 

positive and significant (P<0.05) correlation with livestock wealth, implying that households close to motorable 354 

road and livestock market had low livestock wealth. The results in column (1), (3) and (5), shows that mobile 355 

phones had positive and significantly (P<0.001) associated with livestock wealth across all households. But when 356 

we control for households characteristics, mobiles phones are no longer significant for households in south-north 357 

gradient (see column (4)). This implies that most of the effects for mobile phones were originating from 358 

households along market access gradient (see column (6)). The remaining results in Table 7 show the following;  359 

(i) Total value of household assets had a positive and significant (P<0.05) association with livestock 360 

wealth as the environment get dryer;  361 

(ii)  Household gender had a negative and significant (P<0.1) correlation with livestock wealth, implying 362 

that livestock wealth was lower among female headed households as the environment got dryer. 363 

However, most of this influence were from households along market access gradient (see column 364 

(6)),  365 

(iii) ‘Financial savings’ had a positive and significant (P<0.05) correlation with livestock wealth, implying 366 

that households who had saved money during the last 12 months and those who practiced cropping 367 

had higher livestock wealth. However most of the influence were emanating from households along 368 

the market access gradient; 369 

For household along the market access gradient, results in column (6) shows that ‘cultivable farm size’ had positive 370 

while ‘natural resource use constraint’ had negative but significant (P<0.05) correlation with livestock wealth. This 371 

implied that along the market access gradient; households whose farm size were large, also had higher livestock 372 

wealth; and livestock wealth was more among households with low ‘natural resource use constraint’  373 

 374 

Table 7 (about here) 375 
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Table 8 present our finding on CSC hypothesis. The results in columns (2), (4) and (6) of Table 8 shows that when 376 

we control for both market access variables and households livelihood variables the CSC does not increase as the 377 

environment becomes dryer. Consequently, we reject null hypothesis that as we move from wetter to dryer areas 378 

households tend to accumulate more CSC as insurance against risks associated with climate change and variability.  379 

Further, the result in column (2) of Table 8 also shows that;  380 

(i) Distance to tarmac roads and ownership of mobile phones had negative and significant (P<0.1) 381 

association with CSC, implying that households far from the tarmac roads and those who own mobile 382 

phones had low CSC. However, most of the influence by tarmac roads on CSC were originating from 383 

households along market access gradient (see column 6), while most influence by ownership of 384 

mobile phones was emanating from households mainly along the environment dryness gradient (see 385 

column 4);  386 

(ii) Distance to livestock markets, household gender, use of hired labor and ‘natural resource use 387 

constraint’ had a positive and significant (P<0.05) influence on CSC for all households, implying that 388 

households: close to livestock market, headed by female, that does not use hired labor and those 389 

with low ‘natural resource constraint’ had low CSC. Nevertheless, most of the influence on CSC by 390 

‘natural resource use constraint’ was originating mainly from households along the market access 391 

gradient (see column 6); 392 

(iii) Crop and communal incomes had a negative and significant (P<0.05) association with CSC, implying 393 

CSC was low for households with high crop and communal products based income.  394 

The results in column (4) of table 8 shows that distance to the livestock market had a positive and significant 395 

(P<0.05) association with CSC only for households along the south-north gradient. This imply that along the 396 

south-north gradient, households close to the livestock market as expected had low CSC. 397 

 398 

Table 8 (about here) 399 

 400 

Table 9 present results on SSC hypothesis. The results in column (1) to (6) shows that when we control market 401 

access and household livelihood variables, SSC increases as the environment becomes dryer. This finding is 402 

consistent with our study hypothesis, that as we move from wet to dry areas households tend to accumulate SSC 403 

as implicit insurance against risks. The remaining results in column (2) of Table 9 also that: (i) Distance to tarmac 404 

roads was negative and significantly (P<0.001) correlated with SSC across all households, implying that SSC was 405 

higher for households close to tarmac roads. (ii) Mobile phones had a positive and significant (P<0.05) correlation 406 

with SSC, implying that households with mobile phones had a higher SSC. Most this influence, however, was 407 

emanating from households along market access gradient (see column 6). (iii) Household size and access to credit 408 

had a positive and significant (P<0.05) association with SSC, implying that households that were large in size and 409 
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who had accessed credit during the last 12 months had more SSC. However most of these influences were 410 

originating mainly from households along the market access gradient (see column 6). (iv) Age of the household 411 

head had a negative and significant (P<0.01) correlation with SSC, implying that aged households had low SSC. 412 

Most of this influence, however, originates from households along the south-north gradient. (v) Years lived in 413 

village by households head had a positive and significant (P<0.05) correlation with SSC, implying that households 414 

who had lived long in village had as expected higher SSC. Most of this association, however, was originating from 415 

households along south-north gradient.  416 

 417 

In addition, results in column (4) showed that for households along the south-north gradient: Distances to 418 

motorable road was negatively but significantly (P<0.001) correlated with SSC, implying that households near 419 

motorable roads had more SSC; human dependence ratio (HDR) had a positive and significant (P<0.1) correlation 420 

with SSC, implying that households whose HDR was large had a high SSC and as expected, ‘cultivable farm size’ had 421 

a negative and significant (P<0.1) association with SSC, implying that households with small farm sizes had higher 422 

SSC. 423 

Table 9 (about here) 424 

3.2 Result based on GLM 425 

 426 

The results in columns (1) and (2) in Table 10 showed that households have fewer livestock where environment is 427 

wet; and HG2 were particularly poorly endowed with livestock (in wet and dry areas alike). Since none of the 428 

interaction effect (group x rain) was significant, we have no evidence for group specific responses to dry 429 

environment. However, the results in general indicate that people have more livestock when the environment is 430 

more hostile (dryer), which is consistent with the study hypothesis. These results are thus consistent with study 431 

hypothesis that livestock wealth increases as we move from wet to dryer areas for all households. 432 

In an attempt to go beyond significance of the results and interpret what the magnitude of the coefficient implies, 433 

we included results in column 3 of Table 10. The results in columns (2) and (3) shows that when rain increases by 434 

one unit holding other factors constant, then:   435 

(i) Livestock wealth for HG1 decreases by 0.00019 (i.e., -0.00025+0.00006), which is equivalent to a decrease 436 

in livestock wealth equivalent to Kshs. 378.77 (i.e.-806.2506+427.4803). Since, the cost of tropical 437 

livestock unit (TLU) in Samburu at the time of survey was on average Kshs. 24000. The results suggest that 438 

an increase in rain by 1 unit leads to a decrease in cattle by 0.015 (-378.7703/24000) TLU which is 439 

equivalent to a decrease of 1.5% (i.e., 0.015*100).  440 

(ii) Livestock wealth for HG2 decreases by 0.00007 (i.e., -0.00025+0.00018), which is equivalent to decrease 441 

of Kshs. 61.46 in livestock wealth (i.e.,-806.2506+744.7914). This implies a decrease in cattle by about 442 

0.0025 TLU (i.e., -61.4592/24000) which is also equivalent to a decrease of 0.25%.  443 
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(iii) Livestock wealth for HG3 decreases by 0.00025, which is equivalent to a decline in livestock wealth 444 

equivalent to Kshs 806.2506 or 0.033TLU (i.e., 805.25/24000).  This is equivalent to a decrease of 3.3%. 445 

These indicate that a households moving from HG3 to HG1 would lose 12.37 TLUs (i.e., 23.16-10.79) or livestock 446 

wealth equivalent to Kshs. 292,977 (partial derivative of LW with respect to HG1 or ∂LW/∂HG1).  While, if a 447 

household moves from HG3 to HG2, they would lose 20.87 TLUs (i.e., 23.16-2.29) which is equivalent to Kshs 448 

501,459.9 (i.e., ∂LW/∂HG2). 449 

Table 10 (about here) 450 

The results in Table 11 shows that people in the wet environment have lower CSC, and compared to HG3, we find 451 

that HG1 (the farmers) have low CSC. There is no difference (in terms of CSC/trust) between the poor households 452 

(HG2) and the mature/financially integrated households (HG3). However, when we move from wet to dry 453 

environment, we find that HG1 is characterised by lower CSC (relative to HG3). Nevertheless, because the 454 

magnitude of interaction terms (HG1 x rain) is of the same magnitude as the rain levels variables (i.e., since when 455 

we add them up it equals zero (-.0017+.0018=0.0001)), implying that there is no effect of rain on CSC for HG1. The 456 

remaining effects in Table 11 show two things: First, for HG1 the CSC is lower in the rainy area. Second, that HG2 457 

has lower CSC than HG3.  Therefore, results in Table 11 suggest that when rain increases by one unit, at ceteris 458 

paribus, then:   459 

(i) the CSC for households in HG1 decreases by 0.00 (i.e., -0.0017+0.0018).  That is, CSC does not change for 460 

HG1, even when the rain increases, implying that rain does not matter for CSC for households in HG1. 461 

(ii) the CSC for households in HG2 decreases by 0.05% i.e., {(-0.0017+0.0012=-0.0005)*100} 462 

(iii) the CSC for household in HG3 decreases by 0.17% (i.e., -0.0017*100) 463 

 464 

Therefore we can say that households moving from HG3 to HG1, would lose equivalent to 0.92 (i.e., ∂CSC/∂HG1 =- 465 

0.9195) or 67% of CSC (i.e., 0.92/1.37*100).  Similarly, households moving from HG3 to GH2 would lose about 0.77 466 

or 56% of CSC.  467 

The possible reason why rain matters for HG1 could be because majority were in the south where crop and 468 

communal resources were the main source of income (Table 6A and 6C). Moreover, the results in Table 8 showed 469 

that crop and communal income had negative correlation with CSC.  Results Table 6A and 6C, suggest that rain 470 

matter for CSC for HG2 and HG3 because these groups had low crop and communal incomes; both of which were 471 

negatively associated with CSC. Although results in Table 6A, shows ‘natural resource use constraint’ was 472 

significantly high for HG3, we could say that since ‘natural resource use constraint’ was based on presence or 473 

absence of rules and regulation and whether households paid cash to access the resource. It is possible that HG3 474 

(the financially mature) could pay to harvesting communal resources, while those in HG2 (the poor) had no means 475 

to pay to harvest communal resources. 476 

Table 11 (about here) 477 
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  478 

The result column 1 of Table 12 shows that when we control for market access variables, the hypothesis that SSC 479 

increases as the environment becomes dryer is not supported. However, when we consider separately variables 480 

that constituted SSC; ‘membership to organisations’, ‘participation in group meetings’ and ‘participation in group 481 

activities’, as the dependent variables. The results in columns (3) of Table 12, shows that when we control for 482 

market access variables, then; (i) all households have low ‘participation in group meetings’ in wet areas, (ii) there is 483 

no difference (in terms of participation in community meeting) between HG1 and HG2 compared to HG3, and (iii) 484 

there is no group level and interaction (group x rain). Therefore we can say that if rain increases by one unit, at 485 

ceteris paribus, then: (i) ‘Participation in group meetings’ for HG1 decrease by 35% i.e., {(-0.0040-1.3975= -486 

1.4015)/4*100}. NB: dividing by 4 since our participation was scaled from 0 to 4. (ii) ‘Participation in group 487 

meeting’ for HG2 decrease by 30% i.e., {(-0.0040-1. 1911=-1.1951)/4*100}.  (iii) ‘Participation in group meeting’ for 488 

HG3 decrease by 0.1% i.e., {(-0.0040)/4*100}.  489 

The results in column (3) in Table 12 shows the level of ‘participation in group meetings’ were equal to 1.31 490 

{6.6629-1.3975+0.0020)/4} for HG1, 1.37 {(6.6629-1.1911-0.0014)/4} for HG2 and 1.67 for HG3. This implied that 491 

moving from HG3 to HG1, a household would lose ‘participation in group meetings’ equivalent to 35% {(i.e., 492 

(∂Participation in group meetings/∂HG1 = - 1.3955)/4*100}.  A household moving from group 3 to group 2, would 493 

lose ‘participation in group meetings’ equivalent to 30% {i.e., (∂participation in group meetings/∂HG2 = - 494 

1.1911)/4*100} 495 

Table 12 (about here) 496 

 497 

Table 13 present results on social capital (as a linear combination of CSC and SSC). The results in column (2) shows 498 

that when we control for market access variables, households in wet areas have low social capital, and compared 499 

to HG3 we find that HG1 had low social capital. There is no difference in social capital between HG2 and HG3, and 500 

as we move from wet to dry areas we find that HG1 is characterized by low social capital, relative to HG3. 501 

However, we also observe no effect of rain on social capital for HG1, because the magnitude of interaction terms 502 

(HG1 x rain) are of the same magnitude as the rain levels variables (i.e., when we add them up, the sum equals 503 

zero (-0.0025 + 0.0023 = 0.0002). The remaining effect in Table 13 is as follows: (i) for HG3, social capital was lower 504 

in the rainy areas, and (ii) HG1 has lower social capital than HG3. The result for HG3 and HG2 are consistent with 505 

the hypothesis that as we move from wet to dry areas households tend to accumulate more social capital as an 506 

implicit form of insurance against risk.  The results also shows that distance to the tarmac roads enters the model 507 

with a negative sign but significant (P<0.001) implying households away from tarmac roads have more social 508 

capital as the environment becomes hostile. However, both ‘distances to the local market’ and ‘mobile phones’ 509 

had positive and significant (P<0.05) correlation with social capital, implying that households close to local and 510 

livestock markets had lower social capital as the environment becomes more hostile. 511 

Table 13 (about here) 512 
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 513 

3.3 What does the SRA and GLM approaches tell us? 514 

In summary, results from both approaches shows consistency on the hypotheses that; households accumulate 515 

livestock wealth as we move from wetter to dryer areas and households accumulate SSC as we move from wetter 516 

to dryer areas. However, we see some variation for the hypothesis that households accumulate more CSC as we 517 

move from wetter to dryer areas. Results from SRA shows that rain do not matter for CSC  as we move from wetter 518 

to dry areas, while results  from GLM shows that rain matter for CSC for HG2 and HG3 as we move from wetter to 519 

dryer areas, but not for households in HG1.  520 

 521 

The use of the two approaches in this study was thus important in that they unraveled some information, which 522 

otherwise would not have been picked out, if we had used one of the two approaches. For instance, although the 523 

results from approach 1 shows that CSC does a not increase as the environment get hostile, it does, however point 524 

out important variables that explain variation in CSC as we move from wetter to dry areas. This variables and their 525 

association with CSC, provide some answers as to why rain matters for trust for households HG2 and HG3 but not 526 

for HG1 527 

4. Discussion  528 

Although much has been written about climate change and variability in the past, uncertainty still remains about 529 

when and where its effects will be felt more (Kabubo-Mariara, 2009). Nevertheless, some consensus in recent 530 

literature point to climate change and variability effects as likely to be felt more in Africa (Desanker and Magadza, 531 

2001; IPCC, 2007 ). It is therefore important to understand how households cope and adapt with risks and shocks 532 

associated with climate change and variability, for the purpose of redesigning and developing options that are 533 

flexible, that can enable households be better well placed to adapt to future climate change and variability 534 

(Notenbaert et al., 2012). Moreover, any attempt to enhance our understanding of how households are 535 

responding to the present climate change and variability challenges is a prerequisite to the identification of key 536 

strategies that could be improved or facilitated for households to cope and adapt better in the future (Adger, 537 

2003b; Heltberg et al., 2008a, 2008b; Nelson et al., 2010a). 538 

 539 

In this study, we extend the knowledge on the generalizability of accumulation of livestock wealth, structural and 540 

social capital as coping strategies against risks associated with climate change and variability as we move from 541 

wetter to dryer areas. To do so we tested hypotheses that households accumulate livestock wealth, SSC and CSC as 542 

an insurance against risk associated with climate change and variability, using two approaches: SRA and GLM. 543 

Consistently, support our null hypothesis that as the climate risk increases households tend to accumulate more 544 

livestock wealth for use as buffer to shocks and risks associated with climate change and variability in ASALs.  This 545 

result resonates with other findings, in Ethiopia, Kenya, Tanzania, Mozambique and Swaziland that attributes 546 
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livestock as a form of saving (Doran et al., 1979; Janke, 1982; Ayalew et al., 2003; Ouma et al., 2004; Ng'ang'a, 547 

2011) and as a form of insurance (Binswanger and Mcintire, 1987; Bosman et al., 1997), which households in sub-548 

Saharan Africa turn to when faced with risks that threaten their livelihoods. Similarly, other studies elsewhere have 549 

shown that in addition to accumulation of livestock as a store of wealth, they also perform important economic 550 

function for instance; diversification (Binswanger and Mcintire, 1987), maintaining the social economic status of 551 

the households (see for example Jarvis, 1980; Schilizzi and Boulier, 1997; Moll, 2005; Siegmund-Schultze et al., 552 

2007; Agrawal, 2008). We extend earlier work by demonstrating that in ASALs as we move from wetter to more 553 

hostile environment households accumulate livestock wealth as a coping and adaptation strategy for addressing 554 

risks associated with climate change and variability. 555 

  556 

Consistently, results from SRA and GLM approaches support the hypothesis that households accumulate SSC as the 557 

environment becomes more hostile as insurance as we move from wetter to dryer areas. Therefore, the concept 558 

that as climate risk increases households accumulates more SSC is generalizable in ASAL context. This finding is not 559 

exceptional; other studies for example by Goulden, (2005) in lakesides areas of Uganda, found that SSC offered 560 

households networking capability between friends and neighbor in communities, thereby enhancing resilience and 561 

ability to cope and adapt to climate impacts and other shocks. In our study, although, ‘membership to 562 

organizations’ and ‘participation in groups activities’ were expected to increase as the environment becomes 563 

hostile, the results (Table 12) showed the contrary. The most probable explanation for lack significant association 564 

of ‘membership to organizations’ as we move from wetter to dry areas could be due lack of variation in numbers of 565 

organizations for majority of households. However, our findings on households ‘participation in group activities’  566 

contrast earlier findings  by Tompkins and Adger (2004)  who found that ‘participation in groups activities’ in 567 

Trinidad and Tobago made it easier for households to undertake communal pooling of resources, as an attempt to 568 

diffuse risk and shocks associated with climate change and variability. Though puzzling at first sight, our finding 569 

may not be in conflict with their results.  570 

 571 

The increase in ‘participation in group meetings’ as rain decreases could be because households associate 572 

meetings (which involves discussions, deliberations, agreements and understanding the importance of a particular 573 

course of actions to the needs of affected households) as a first step toward addressing challenges such as those 574 

associated climate change and variability. ‘Participation in group activities’ usually follows group meetings. Across 575 

the studied households ‘participation in community group meetings’ was important compared to ‘participation in 576 

group activities’ as we move from wetter to dryer areas (Table 13). This could be due to three things; (i) some of 577 

the activities agreed on were not beneficial to across all households who were members of the community groups, 578 

(ii) some households were free riding on others, by attending meeting to agree on course of actions and then 579 

failing to avail themselves for the activities, (iii) that households felt their contribution during community meeting 580 

was more valued (and therefore were obliged to attend), but alienated during execution of the agreed activities 581 
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(hence keeping away), and (iv) that some households considered community group meetings as a strategic 582 

opportunity for acquiring new information  different issues affecting the community.  583 

 584 

This could explain why there was no significant correlation between ‘mobile phones’ and ‘participation in 585 

community group meetings’, as opposed to positive and significant (P<0.05) correlation with ‘participation in 586 

community group activities’. Implying that decision to attend group meeting as the environment becomes hostile 587 

does not depend on whether you have a phone or not (and thus need not be constantly reminded), but is rather 588 

contingent on desire to participate out of own volition. Similarly, the results show that ‘mobile phones’ had some 589 

positive influence to a household becoming a ‘member of community organizations’ as opposed to those without. 590 

This therefore point that, in matters relating to enlightening households on new opportunities or available options 591 

for coping with risk and shocks, it would be strategic to provide such information during group meetings. These 592 

results resonate with the principles of integrated learning and adaptive management, in that by doing so 593 

households would deliberate on own volitions and to understand fully the consequences of a particular decision 594 

before  fully engaging in translating it into action (Davos, 1998; Brown et al., 2002; Adger, 2003b). 595 

 596 

The hypothesis that households tend to accumulate CSC as we move from wetter to dryer areas as an insurance 597 

against risks and shocks is not supported across all households when using SRA approach. However, when we test 598 

this hypothesis using GLM approach, we find that rain matters for trust for HG2 (the poor) and 3 (financially 599 

integrated) only, but not for the HG1 (basically the farmers).  For farmers, it is unlikely that the absence of the 600 

hypothesized effect was caused by study characteristics (see Table 12), rather we find a possible explanation for 601 

this result by comparing the means of the variables that constitute households livelihoods (Table 6). Most people 602 

in HG2 and HG3 had high resource constraint, low crop incomes and communal related incomes, but high CSC. This 603 

depict that households with alternative coping strategy such as farmers, who when faced with low income, could 604 

turn to natural resource harvesting  or crop products for food and income generation, did not consider 605 

accumulation of CSC as important for coping and adapting to risk associated with climate change and variability. 606 

However, for HG2 and HG3 who had low income and high resource constraint, accumulation of CSC was important 607 

coping and adaptation strategy.  608 

 609 

The availability of alternative income sources may explain the absence of CSC among farmers. The use of crop 610 

production as viable risk management strategy has been noted among pastoralist elsewhere (e.g. Campbell, 1984; 611 

Smith, 1998; Silvestri et al., 2012a). Although, the reliance on natural resource based income is also a risk 612 

reduction strategy, it is often viewed as unsustainable and destructive in that it can accentuate risks associated 613 

with climate change and variability (Hogg, 1987, 1998). The accumulation of CSC across households as we move 614 

from wetter to dryer areas is thus not generalizable. It rather, is contingent on other alternative source of incomes 615 

that may be at the disposal of a household. The results that as households move from HG3 and HG2 to HG1, their 616 
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CSC decreases by about 35% and 30% (see column (2) of Table 13) can therefore be attributed to inequitable 617 

livelihoods endowment across households, which has been noted elsewhere (see for example Martimore, 1989; 618 

Eakin, 2005; Agrawal, 2008) to have a lot of effects on how  household choose cope and adapt to climate impacts.  619 

 620 

As expected, results from the two approaches showed that; distances to the motorable road and local market and 621 

mobiles phones were positive and significantly correlated with livestock wealth (Table 7 and 10). In most ASAL 622 

areas of Kenya, to help households cope with risk and shocks during drought, the government and other 623 

development organization provide relief aid, which most often benefits households situated close to areas easily 624 

accessed by motorable roads. The distribution of relief aid also takes place in a local government administrative 625 

office (e.g., Chiefs office) which are mostly situated close to local markets, implying that households situated closer 626 

to local markets and areas easily accessible via motorable road, have low motivation for accumulating other forms 627 

of insurance, as they expect relief aid. This resonates with past evidences showing that households who often 628 

receive relief aid do not adopt appropriate coping and adaptation strategies as opposed to those who do not, 629 

hence being more vulnerable (e.g., Blaikie et al., 2004; Harvey and Lind, 2005; Notenbaert et al., 2012). The 630 

positive correlation of livestock wealth and mobile phones could be attributed to importance attached to 631 

communicating about availability of pasture and water, diseases and livestock theft and market prices (Binswanger 632 

and Mcintire, 1987).  633 

 634 

The positive and significant correlation between ‘distance to the local market’ and CSC, could be attributed to the 635 

need to pull resources together for the purpose of reducing transaction cost. This could explain why households 636 

closer to the local market have lesser CSC. Past studies (Bowles, 1998; Feuer, 2004) have shown that CSC (trust) 637 

reduces transaction costs by enabling households to operate without written documents.  638 

 639 

The negative correlation between ‘distance to the tarmac road’ and CSC was contrary to our expectations. In light 640 

of evidence provided for the Cambodia, by Feuer (2004),  that trust is high for households living close to tarmac 641 

roads (especially those depending crop based income), as they can easily verify market information market due to 642 

frequency in trade,  our finding creates an interesting puzzle in our study.  Is it that households far from tarmac 643 

roads have low trust because they often depend on income generated through trade, and they lack ways of 644 

verifying the information they receive concerning livestock trade? Or is it that closeness to tarmac roads provides 645 

households a quick means of verifying whether market information provided is true, and hence spread bad 646 

reputation for the dishonesty persons, thereby making households to be honest and therefore trustable? 647 

Unfortunately our data does not permit us to explore this further.  648 

Mobiles phones were expected to have a positive association with CSC, however, the results showed the opposite. 649 

In light of evidence presented by Feuer (2004),  that trust is positively associated with mobile phones, since their 650 

usage increases communication wealth especially in relation to market by enhancing cooperation and reducing 651 
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transaction costs, our results create an interesting question. Were mobile phones owned by wealthier households 652 

who are likely to have many alternative strategies to cope with risks and shocks, as opposed to those without 653 

phones and hence the low CSC? The results in Table 6, shows that HG1 (the farmers) were the richest (in terms 654 

crop and communal income and total value of household assets), but indeed with low CSC compared to those in 655 

HG3 at P<0.1 level of significance (see column (2) of Table 11). These results suggest, therefore, that ‘mobile 656 

phones’ were mainly owned by rich households who had alternatives strategies to cope with risks and shocks, 657 

hence low CSC. 658 

 659 

As hypothesized ‘mobile phones’ had a positive correlation with SSC, implying that they provided opportunities for 660 

repeated interactions with friends and community members. These repeated interactions could be used as an 661 

avenue for passing information for example reminders to attend scheduled community meetings. However, 662 

‘distance from the tarmac road’ was negatively associated with SSC. A plausible reason for this could be that 663 

further away from the tarmac roads transaction cost involved in participation in group meeting and activities 664 

increases. Unfortunately as we did not collect data on transaction cost associate with SSC we could not explore this 665 

further. 666 

5. Conclusions 667 

Livelihood resources are key in determining coping and adaptation strategies that household are likely to choose 668 

for insuring themselves from risk and shocks associated with climate change and variability. However, the our 669 

understanding of which insuring component of sustainable livelihood framework capitals household choose to 670 

utilize in order to cope and adapt climate change and variability associate risks and shocks has not been 671 

extensively explored. In this study, we used cross a section data from 500 households in Samburu District, Kenya to 672 

explore and enhance our understanding how households use physical capital and social capital as coping and 673 

adaptation strategy to risk and shock associated with climate change and variability as we move from wetter 674 

environment to more dryer (or hostile) areas of ASALs. Specifically, we explored how livestock wealth component 675 

of physical capital, cognitive and SSC component of social capital are utilized as risk coping strategies as we move 676 

from wetter to dryer environment. 677 

 678 

Our results consistently find that as we move from wetter to dryer areas, households accumulate livestock wealth 679 

as a form of insurance against shock and risks associated with climate change and variability. Therefore the 680 

concept that, in ASALs households accumulate livestock wealth as the environment becomes more dryer (or 681 

hostile) as insurance against risks and shocks particularly those associated with climate change and variability is 682 

generalizable in ASALs areas of Kenya. This finding also confirm that indeed that climate has major influence on the 683 

decisions made by the households in managing or accumulating their assets for the purpose of coping and adapt to 684 

risks, shock and stresses associated with climate change and variability. To the extent that this finding overlap with 685 
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earlier work in the use of livestock wealth for insurance against risk and shocks for example (Doran et al., 1979; 686 

Janke, 1982; Binswanger and Mcintire, 1987; Rosenzweig and Wolpin, 1993; Bosman et al., 1997; Ouma et al., 687 

2004) for Swaziland, Mozambique, Semi-Arid tropics, India,  West Africa and Kenya respectively, our results are 688 

consistent with the  existing evidence. 689 

 690 

This paper also explored the use of cognitive and SSC as coping strategies as we move from wetter to more dryer 691 

environment using households with varying level of resource endowment (i.e., the three HGs). The results lend 692 

support to hypothesis that that CSC increases as we move from wetter to dryer environment for medium and poor 693 

households, but not for the rich farmers (i.e., most endowed). Thus we can say that the use of CSC as a coping 694 

strategy varies depending on the level of resource endowment of the households we move from wetter to more 695 

hostile environment. 696 

 697 

Our data lend no support for hypothesis that SSC increases as we move from wetter to dryer environment across 698 

all households. However, upon the three variables that constituted SSC : ‘membership to organizations’, 699 

‘participation in meetings’ and ‘participation in group activities’ the results shows that only ‘participation in group 700 

meetings’ was significant and with the expected negative sign.  That is, participation in community meeting 701 

increases as the environment becomes more hostile across all households which is consistent with the principle of 702 

adaptive management that as environment becomes more hostile, households are more likely to be more 703 

consultative and to discuss issues at length, often during community group meeting in order to understand 704 

consequences or the likely outcomes of the decision taken. 705 

  706 
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