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2 2 
Theoreticall  orientation: the components of pastoral 
livelihoods s 

Inn this chapter, we elaborate further on the theoretical aspects of the various components of 
pastorall  livelihoods that are distinguished in the sustainable livelihood approach. First, we 
addresss the question of vulnerable and dynamics contexts of pastoralism, which can be 
viewedd from an equilibrium and a disequilibrium perspective, respectively. In this chapter we 
deall  with the context in general terms, while the specific context (in climatic, population and 
resourcee terms) in the study area will be described in Chapter 4. Second, we direct our 
attentionn to the various capitals or assets involved in pastoralism, with a focus on social 
capitall  and natural capital. As will become clear, livestock does not easily fit into either form 
off  capital, for performing various functions. In the subsequent section we deal with the 
institutionss and organisations defining or determining access to resources. Finally, we review 
thee main strategies followed by households and the outcome of these. 

Thee context: vulnerability and transformation 

Inn arid and semi-arid lands the rainfall is erratic and unreliable. A distinguishing feature of the 
pastorall  production system is the intense dependence of livestock on shared rangeland 
resources,, and the heavy reliance of humans on livestock for subsistence production and a 
widee range of needs. The herders make use of opportunistic herd mobility and flexible access 
rightsrights in their utilisation of spatially dispersed and communally shared rangeland resources 
(alsoo called common-pool resources).1 

Thee concept of 'common pool resources' is synonymous with communally shared resources, where generally 
accesss rights are equal to all members of a group and exclude non-group members. Becker & Ostrom (1995) 
identifyy two attributes of the common pool resources: one, the difficulty of exclusion, and second, resource 
usee externality where consumption by one member reduces the resources available to others by the same 
amountt (Becker & Ostrom 1995: 115). According to this view, the rangeland is a communally shared 
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Theree is immense concern among scholars about the forces that drive climatic and 
productionn variability (Pratt & Gwynne 1977; De Leeuw & Tothill 1993) and livestock 
populationn density in the rangelands. In this respect, there are two main alternative hypotheses 
thatt attempt to link dynamics in livestock populations and range degradation - equilibrium 
andd disequilibrium models (see Ellis & Swift 1988; Scoones 1993; Behnke, Scoones & 
FCervenn 1993; Oba 1996, 2001). The equilibrium model postulates that large herd sizes result 
inn overgrazing, animal starvation and herd mortality, and thus it assigns a dominant 
explanatoryy power of rangeland deteriorations to the livestock population. If this proposition 
holds,, livestock mortality and the range conditions of a previous period are expected to 
correlate.. This tenet assumes the existence of the possibility of a balance between the 
environmentt and livestock or human population numbers. Contrastingly, the disequilibrium 
modell  assumes that livestock numbers, range conditions (proxied by rainfall) and livestock 
mortalityy in the arid and semi-arid zones of Africa are only loosely coupled. In other words, in 
thee case of highly variable environment effects, stochastic factors such as droughts occur in 
spitee of pre-drought livestock numbers. Thus the disequilibrium model concurs with non-
linearr relationship between livestock population density and the range conditions, and the 
existencee of multiple equilibria (unique global and local steady states) in natural systems. This 
propositionn also takes account of an array of other factors that may co-influence range 
conditionss along with livestock populations. The main premise of the disequilibrium model is 
thatt resources are characterised by non-linearity and the oscillation of 'boom and bust' cycles 
inn production. The approach explicitly stresses dynamic episodes of peaks in production 
duringg good years and crashes in production during unfavourable years of environmental 
stresss (Scoones 1993; Oba 1996). Empirical work shows how natural resources are 
characterisedd by dynamic processes and continuous changes in flows, stocks, time, scope, 
scale,, numbers and size (Oba 2001). 

Thee models have distinctive characteristics and these are referenced as the 'new' thinking 
onn range ecology in grazing ecosystems. For example, the equilibrium model is based on the 
conceptt of the carrying capacity of the range units and assumes the possibility of regulating 
stockingg density according to the carrying capacity (Bartels et al. 1993; Scoones 1993; Arrow 
etet al. 1995). The notion of carrying capacity presumes the existence of a steady state to which 
aa system returns after having been subjected to external disturbances. In the non-equilibrium 
model,, carrying capacity prediction is considered not to be useful while uncertainties are 
regardedd as dominating future events (Behnke et al. 1993; Oba et al. 2000). Despite such 
differences,, there are still some links between livestock populations and the quality and 
availabilityy of forage from grazing and browse, which affect livestock productivity. Despite 
certainn differences in the models, range units might support certain livestock numbers better 
thann a number exceeding the quantity that can be held on a sustainable basis (Ellis et al. 1993; 
Toxopeuss 1996) - numbers that might fluctuate between seasons. Thus, the models do not 

resourcee base and its various resources are governed by use rights, but they are not open access resources, 
whichh result from government policy failure. 
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differr outright, but are rather on a continuum, complementing each other (Bruce & Mearns 
2001).2 2 

Thee large tract of arid and semi-arid land in Marsabit District is well suited to livestock 
rearingg and provides a suitable basis for investigating the relationship between livestock 
dynamicss and range conditions. This formed the goal of the IPAL project of the 1970s and 
earlyy the 1980s in the district. The major aim of the project was to investigate and provide 
scientificc proof of the assumed environmental degradation and initiating desertification 
processs caused by large livestock numbers in the region (Lamprey & Yusuf 1981; Lusigi 
1983).. The large herd sizes were also thought to be redundant because they were assumed to 
contributee littl e to human welfare, yet have deleterious effects on the quality of the forage. 
Thee underlying rangeland concerns were well meant insofar as livestock numbers in excess of 
thee carrying capacity threshold influence a downward spiral on the environment. In other 
words,, poor range conditions increase livestock mortality and if that happens the fear is that 
this,, in turn, reduces livestock herd size below human production needs. However, the 
numerouss project reports echo the a priori  assumption and reported contradictory findings of 
ann on-going desertification process in the region (see Schwartz et al. 1991; O'Leary 1994; 
Littl ee 1999). 

Thee overriding concern about vegetation changes matter because of uncertain outcomes. 
Withh reference to rangelands, effects of vegetation changes from familiar to unfamiliar plant 
speciess and plant composition might increase the uncertainties associated with the 
environmentall  effects of economic activities (Livingstone 1991; Abel 1993; Arrow et al. 
1995;1995; Keya 1998; Jacobs & Coppock 2000). These changes also raise concerns about loss of 
biologicall  diversity (see for example Barbier et al 1995; Perrings et al. 1994, 1995a; Perrings 
1995,, 2000). For example, a change in vegetation composition and biomass from edible 
grassess to inedible grasses and shrubs reduces the availability of fodder required for livestock 
management.. The effects of external and human-induced changes on the ecosystem are not 
restrictedd to the problems of biodiversity per se, but the consequences such changes have for 
thee proper functioning of the rangeland ecosystem and the resilience3 of the ecological 
systemss are important. Such changes will indicate important impacts on the ecological 
supportt function and economic production and consumption that depend on it, provided they 
aree not part of the typical characteristics of the rangelands, due to variable rainfall. 

Thee livestock and range degradation debate also shaped livestock development policies 
andd intervention efforts after the introduction of bloc grazing control programmes by the 
coloniall  administration in the 1950s, through to the 1960s. Similar points of view inspired 
governmentt advocacy and policies on pastoral sedentarisation in the 1970s, as well as on 
irrigationn and fishing projects aimed at providing drought impoverished herders with an 
alternativee source of livelihood (see Chapter 1). The debate also fashioned a revision of the 
landd tenure system in the pastoral areas and the explicit proposal to transform livestock 
grazingg areas from communal to individual holdings (see Heiland 1980; Rutten 1992; 

22 This note brings to light interrelations between carrying capacity (maximum stocking rate see Lusigi 1983), 
overgrazingg (herd size in excess of sustainable stocking rate) and degradation, which is an outcome of 
overgrazingg and can either be reversed in the short or long-run or not (see Livingstone 1991; Abel 1993; 
Scooness 1993). 

33 Following Arrow et al. (1995: 52), this index refers to 'a measure of the magnitude of disturbances that can 
bee absorbed before a system centred on one locally stable equilibrium flips to another'. 
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Homewoodd 1995). The effective individualisation of communal land rights involves 
subdivisionn of the commons and usually results in disruption of pastoral mobility. For 
example,, the reviews of the group ranching schemes show displacement and alienation of the 
pastorall  Maasai herders from the traditional grazing commons. The result has been a 
reductionn in the size of the shared grazing areas and, subsequently, increased livestock 
pressuree on the remaining communal grazing rangelands (see Galaty 1980; Heiland 1980 for a 
detailedd review; Lancaster 1987; and Homewood 1995 for outcomes). Although there are 
manyy examples of efficient and sustainable resource use under shared communal rangelands 
inn the literature, it has also been argued that external factors lead to deterioration of common 
propertyy systems (Barbier et al. 1995: 164). The various reviews show that the development 
effortss have largely been unsuccessful4, and Lane (1991) shows a similar failure of land 
tenuree arrangements among the Barabaig pastoralsits in Tanzania. To sum up, Barbier et al. 
(1994:: 124) argue, correctly so, that: 'government policies established to commercialise 
livestocklivestock activities through destocking pastoral herds, settlement and privatisation of the 
commonscommons have worsened rather than alleviate, the problems of inefficient and sustainable 
rangerange use\ The current evidence of localised degradation around permanent settlement 
locationss in the pastoral areas is a case in point (O'Leary 1994; Oba 1996; McPeak 2000). 

Theree is no obvious relationship between vegetation productivity and livestock numbers 
andd the effects of the latter on the former (Chapter 16). Researching the relations between 
rainfalll  and livestock numbers and their interaction with other determinant factors (like soil 
fertility ,, herbivores and fires) is no easy matter and these relations are yet to be established 
(Kowall  1966; Barbier et al. 1995; Bond & Loffell 2001; Salvatori et al. 2001; Orgeas & 
Andersenn 2001). No evidence was found in the literature that rainfall, and thus rangeland 
productivity,, and the livestock numbers are linearly related. However, one clue to the 
interdependencee between livestock and rainfall is the herder's accumulated knowledge of oral 
historyy on climatic and environmental variations over the years. As Robinson (1985) and 
Tablinoo (1999) describe with reference to northern Kenya, the herders recognise temporal and 
spatiall  variability in rainfall and climate and that certain short term and medium term cyclical 
variationss are noticeable (see Chapter 4). These cycles are concomitant with good and bad 
yearss of rains, droughts and diseases, and they affect subsistence production and livestock 
dynamics.. Hence, there is boom production during favourable years of rains and bust 
productionn during below-average years of rain in the shared rangelands. In this context, the 
herders'' view conforms to the disequilibrium model of range ecology, characterised by 
climaticc and production variability (Ellis et al. 1993). In this view, rainfall in most semi-arid 
environmentss and savannas is unpredictable and highly variable in both time and space. It also 
remainss the single most important factor that influences rangeland production and pastoral 
welfaree and imposes critical constraints to rain-fed agriculture. Recognising the important role 
off  rainfall for livestock and rain-fed agriculture in the study area, Chapter 4 presents a 
detailedd analysis of rainfall variations in northern Kenya, and Chapter 16 attempts a partial 
analysiss of the relationship between livestock numbers and rainfall. 

Thee context of our study is thus clearly one of disequilibrium conditions, climatic stress 
andd the resulting unpredictability in the production of resources. Our study is therefore based 

44 The privatisation of the pastoral land tenure regime is unlikely to be beneficial where arable farming is no 
option.. Moreover, the herdsmen's idea is that 'land is an indivisible resource' {Godana 1995). 
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onn the premises of the 'new ecological thinking' that is based on disequilibrium approaches in 
rangee ecology (Behnke et al. 1993; Scoones 1995; Oba 1997). Seen through this perspective, 
thee pastoral mode of production of diverse herds and exploitation of herd mobility (and other 
copingg mechanisms) is a means of adaptation to their environment. 

Inn the new ecological thinking on African drylands, it is the uncertainty and 
unpredictabilityy of the climate that features prominently in the literature. Patchy vegetation 
causedd by extreme dry conditions, variability of rainfall and temporal flooding characterise 
thee drylands. Livestock mobility is the main way in which pastoralists have historically made 
usee of this patchiness and managed uncertainty and risk in arid lands. Mobile pastoralism is in 
accordancee with an effective, sustainable and efficient use of such pasture (Niamir-Fuller 
1999).. Although we agree with this way of thinking, as it comes close to the reality of 
contemporaryy herding practices in the drylands, mobility is, however, not the only possible 
livelihoodd strategy pursued by pastoralists. 

Drylandss are subject to times of extreme food insecurity. Trends in livestock numbers and 
foodd availability, characterised as they are by decline in livestock wealth and crop failures 
resultingg from droughts, provide us with information about the insecure food situation and the 
contextt of vulnerability in Northern Kenya. Trends in population numbers and the migration 
off  people escaping from drought and war result in growing land scarcity in specific areas and 
formm the background of our study. In addition, we used historical accounts to assess trends in 
resourcee availability and resource use over time. The colonial administration laid the basis for 
ann infrastructure that has a significant impact on resource use and availability today. Part of 
thiss heritage is the presence of the protected forest on Marsabit Mountain and numerous wells, 
damss and boreholes. Sedentarisation and farming also started in colonial times. 

Thee capitals 

Thee emphasis on various forms of capital, on resources and assets available in a society is an 
importantt feature of the livelihood approach because it focuses on strengths rather than on 
needss (Morton & Meadows 2000: 15). In various livelihood studies, the capital component is 
alsoo described as 'assets' people need, own, control or claim. In our study, we do not 
emphasisee the possible theoretical difference between the concept of capital, resource or asset. 
Wee use these words interchangeably. It is important to stress that resources, assets or capitals 
entaill  both a stock as well as a flow of products, goods and services. The following overview 
showss what types of capitals can be distinguished. 

HumanHuman capital is defined as the labour resources available to households, which have both 
quantitativee and qualitative dimensions. The number of household members as well as the time 
theyy have available to engage in income-earning activities is the first dimension. Secondly, 
qualitativee aspects refer to the levels of education and skills and the health status of household 
members. . 

Thiss perception is also in line with the mobility paradigm (Niamir-Fuller 1995), which sees spatial herd 
mobilityy as an adaptive strategy. 
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Social,Social, political, cultural and religious capitals comprise resources like networks, membership of 
groupss or decision-making bodies, relationships of trust and reciprocity, access to wider social 
institutionss on which people draw in pursuit of their livelihood. Moreover, sources of power and 
feelingss of well-being and belonging can be part of these types of capital as can political 
movements,, ethnic identity, religion and all the institutionalised rituals. 

PhysicalPhysical capital or produced capital is the basic infrastructure (means of transport, shelter, 
waterworks,, energy and communication infrastructure) and the production equipment and means 
thatt enable people to pursue their livelihoods. 

FinancialFinancial capital refers to the financial resources available to people (including savings, credit, 
remittancess and pensions) which provide them with different livelihood options. 

NaturalNatural capital embraces the natural resources as stock and flows, which are useful to livelihoods, 
includingg land, water, flora and fauna. 

Source:Source: Adapted from Rakodi (2002: 11). 

Thee resources that (agro) pastoral people have access to or aim to get access to in order to 
achievee a livelihood can be very diverse. However, in the pastoral setting the family herd is 
thee most important resource of the household. Related to having herds, but second in 
importance,, is the availability of pasture and water. It is because of a decline in livestock 
wealthh that families increasingly sought access to other resources like farmland and forest. 
Otherr resources like the social network, family relations, herding and sharing arrangements 
aree resources that primarily serve the performance of livestock wealth as the basic resource. 
Linkedd to this are social/political/cultural resources like ethnic identity, clan identity, age-
gradee identity and symbolic expression. 

Otherr resources, like labour availability and quality, a basic infrastructure of roads, 
schools,, health services (human and physical capital) and other government institutions have 
increasedd in importance since the trend in pastoral decline has affected more and more 
individuals.. These resources were, however, not of primary interest to our study. The main 
resourcess that we focused on were livestock, the natural resource base and the social 
arrangementss and institutions that define access to, and the use of, these resources. 

However,, even though these capitals might seem exhaustive in their coverage, they do not 
telll  the whole story. To classify the world around us in types of capitals may be a difficult and 
unnecessaryy exercise. Many resources in society can simultaneously be a variety of forms of 
capital.. For instance, the man-dug well from which a natural resource (water) flows is also 
partt of the basic infrastructure and therefore physical capital as well. The well itself is the 
centree of a wide social network and the management regime that governs the resource is an 
institutionn through which access to water is regulated and is therefore an element of social 
capital.. Artificial classification of resources that are many types of capitals might disguise 
reality.. Sources of power, wealth or well-being that are difficult to classify are, for instance, 
thee council of elders, religion, churches, mosques, holy mountains, age groups and ethnic 
identity.. Capitals are linked, overlapping and depend for their performance on other capitals. 
Therefore,, when in our study we use the term 'social or social/cultural capital' for certain 
resources,, we also mean the political and religious aspects of these resources. 
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Wee will elaborate on this issue in the following subsection where we try to define what 
formm of capital livestock may be. Also linked to the assets and resources in society are the 
institutionss that determine access, use and management and the strategies deployed to gain 
access,, with which we will deal subsequently. We will first turn to a definition of social 
capitall  and link that to the themes of our study. 

SocialSocial capital 
Sociall  capital has been defined and referred to variously in the literature. Dasgupta (2002: 4) 
eloquentlyy describes it as: 'a peg on which to hang all those informal engagements we like, 
carecare for and approve of' Many authors emphasise local institutions of reciprocity in moral 
economyy and social insurance. As Bebbington (1999) puts it, social capital is very difficult to 
describee and quantify precisely, apart from doing so in general qualitative terms. Social 
capitall  entails social claims upon which individuals and households can draw by virtue of 
theirr belonging to socials groups (Ellis 2000: 36). Moser (1998) defines social capital as 
reciprocityy within communities and between households based on trust deriving from social 
ties.. It also draws attention to family (both affines and agnates) and wider societal ties, which 
commandd spatially dispersed and heterogeneous resources. Dasgupta (2002: 35) states that 
sociall  capital consists of a multitude of bits of social attributes and the capital embodied in the 
relationss between these, whether you take productive capital or non-productive capital. Put 
anotherr way, rural communities may broadly see social relations as a form of saving for future 
livelihoodd security in situations of high environmental variability and a lack of formal 
insurancee and credit markets. Thus, social capital is a resource that can be drawn from by the 
relevantt population. Livestock also occupies a central position in social security systems, 
networkss and kinship ties (Torry 1973; Oba 1997; Morton & Meadows 2000). As 
anthropologicall  literature makes clear, livestock performs several social roles (Spencer 1973; 
Satoo 1992; O'Leary 1985). 

Summarising,, social capital can be defined as: 

'Sociall  resources (networks, social claims, social relations, affiliations, associations, institutions) 
uponn which people draw when pursuing different livelihood strategies requiring co-ordinated 
actions'' (Scoones 1998: 8). 

Inn the following subsection we illustrate the role of livestock as social capital. 

LivestockLivestock assets as a source of wealth, forms of capital and means of insurance 
Livestockk assets form the mainstay of the pastoral households in a number of ways. The 
pastorall  communities typically maintain multiple species of livestock consisting of cattle, 
camell  and small stocks of goats and sheep) (Spencer 1973; Torry 1973; O'Leary 1985; 
Fratkinn 1991; Dahl & Hjort 1976). There are good reasons for this practice. The rangeland 
uponn which livestock depends is made up of heterogeneous patches with differentiated 
primaryy productivity, which responds differently to rainfall (climatic) variability (see Pratt & 
Gwynnee 1977; Lusigi 1983; Scoones 1993; Perrings 1993; Oba 1996). The livestock species 
differr in forage requirements and make the best possible use of the rangeland resources. 
Herderss exploit these resources through opportunistic grazing strategies, adaptive herd 
mobilityy and flexible grazing patterns. Additionally, the diverse livestock species have 
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differentiatedd economic production and they are affected differently by external stresses such 
ass feed availability and droughts, diseases and excessive rains. As a result of these factors, 
riskk experiences between households of similar economic situations often differ, even under 
similarr rainfall conditions, because of a host of other factors like life cycle events (e.g. raids, 
diseases,, marriage and separation). 

Theree are two broad arguments pertaining to the importance of livestock as a source of 
wealth.. First, the economic argument based on the number of livestock that can support 
humann food requirements. On the basis of economic considerations, a livestock wealth of 4.5 
TLUU per capita has been suggested by Pratt and Gywnne (1977) and applied by several others 
(Fratkinn & Roth 1990; Dietz & Salih 1997; Zaal 1998; Dietz et al. 2001) for minimum 
subsistencee food needs. The different livestock types also have several uses such as means of 
transport,, the storing of wealth and social obligations. The market price is commonly used to 
assesss the economic value of livestock, but this cannot capture non-marketed use or the social 
valuess of livestock. Such inadequacies question the various forms of capital, and in support of 
this,, the conjecture that pastoralists keep uneconomically high stocking rates based on a 
possiblee misunderstanding of herder's objectives (Scoones 1993; Githinji & Perrings 1993; 
Mortonn & Meadows 2000). In addition, it is also the case that livestock provide means of 
savingss and constitute a food reserve in times of food shortages, especially in rural economies 
wheree markets are lean and there are no credit markets (see Bradford 1999). Animals have the 
capabilityy to transform inedible forage into food for human use and can be sold or slaughtered 
forr food. Attempts to classify some functions of livestock will not even come close to 
explainingg what a domestic animal might mean to the pastoral household. For instance, one 
couldd argue that livestock are both a natural and financial capital. They are a natural capital 
becausee they form the natural resource stock from which livelihood-sustaining resource flows 
aree derived, such as milk, meat, wool, hides and cash. However, as Zaal (1998) mentioned: 

'Livestockk is more than meat: it produces milk and other goods, it is money in times of need... and 
itt is essential for social life and prestige' (Zaal 1998: 18). 

Second,, the cultural argument is based on a wide range of livestock values and uses. The 
livestockk values that are incorporated in the cultural argument are based on human social 
identity,, means to affirm and strengthen social relations and ties, means to realise socially 
approvedd moral obligations such as marriage, and so on. Carter (1997) defines the means of 
sociall  engagement and active participation as being social articulations. However, the 
economicc and cultural livestock values are not removed from each other since they are 
enmeshedd in animals. Livestock are also financial capital, as they serve as investments, 
savings,, goods for payments and as an inflation-proof stock of capital. In addition, small stock 
especiallyy acts as an easily divisible spare change for everyday needs and small purchases. 

Inn addition, the livestock-based social network is larger when one is married and therefore, 
inn rum, one has a greater ability to engage in the social institutions that are necessary in a 
pastorall  production system. If we perceive livestock as social capital, we can understand why 
householdss that lose their herds and are not restocked by relatives lose an important social 
networkk as well. Restocking efforts not only increase economic independence, but also 
providee opportunities to build up a social network, which is a basic condition for survival in 
thee pastoral economy. This also explains why restocking efforts by external agencies take a 
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longg time to show any positive effect; a household also needs time to build up a social 
networkk again. 

Att the same time, livestock is cultural and religious capital. Animals are important in 
ritualsrituals and ceremonies. In the pastoral setting, there is no marriage, religious ceremony or 
festivityy thinkable without animals. In fact, animals are at the centre of all prayers, blessings, 
sacrificess and gifting. By and large, for the herding communities, livestock are not only 
indicatorss of wealth but also a source of prestige and pride, measures of social security and a 
meanss for enforcing social relations and ties, a means towards achieving social institutions (as 
inn marriage) and an orbit of life. This means that livestock are more than their produce or 
otherr market-based economic values (cf. Zaal 1998; Tablino 1999). Therefore, the most 
importantt aspect for the understanding of the pastoral production system is the perception of 
livestockk as being several forms of capital, as being the focus and aim of many strategies and 
thee foundation of institutions. 

Moree importantly, these values can change hands between individuals as mediated by the 
traditionall  social institutions (Torry 1973; Sato 1992; Soga 1997). The social institutions, in 
turn,, are built on a number of normative values such as norms, codes of conduct, trust and 
interpersonall  relations. The social institutions further define the basis of social capital as 
articulatedd in the recent literature (World Bank 1997; Putnam 2000; Lyon 2000; Dasgupta 
2002;; Fukuyama 2002; Glaeser et al. 2002; Durlauf 2002). Although the concept of social 
capitall  is variously defined and used differently, it is applied to understand the animal trust 
system. . 

Thee animal trust system of gifts and loan arrangements of the pastoral households is central 
too interpersonal social relationships. Of particular interest are different forms of reciprocity 
giftss (such as gifts of milk and animals and petty exchange of meat), and the differentiated 
compositionn of herd tenure diversity that emerges from the trust-based animal transfer 
arrangements.. As we described in Chapter 1 and will analyse later in Chapter 11, inter-
householdss livestock exchanges occur either as a means for coping with or mitigating present 
shortfalll  in needs {ex post risk bearing event) or as an ex ante measure ahead of risk. Thus 
throughh an ex ante gift, livestock sharing provides a risk-pooling system for risk-averse6 

individualss in a highly unpredictable and risk prone environment. The livestock transfer 
systemm is well suited to the pastoral setting, where formal insurance and credit markets are 
lacking,, while households are frequently confronted by unexpected circumstances. We wil l 
comee back to animal transfer arrangements in Chapter 11. There we will show with respect to 
thee animal trust system of the studied sample groups that, firstly, the concept of social capital 
iss broader than can be captured in a quantifiable manner. Secondly, it will become clear that 
householdss use the livestock transfers as both ex ante and ex post strategies to compensate for 
missingg formal credits in risk-prone environments. Thirdly, the system has private and social 
insurancee components depending on whether a given animal is received-in or given-out by a 
householdd (or an individual) to another household (or an individual). A gift of an animal is a 
'privatee insurance' when gains from exchange accrue to the own family, like the milk from 
animalss given-in by another family. A loan of animal is a form of 'social insurance' when the 
animall  is given-out to another party and acts as an investment in the wider society on which a 

Thiss basically refers to individual's beliefs about the probability of events, and the varied opinion about such 
eventss give rise to many decisions and livelihood activities (see Dasgupta 1993). 
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householdd can fall back or make a claim in the future. The gift or loan of animals can take 
eitherr a productive or non-productive form of social capital (see Dasgupta 2002). A 
productivee transfer entails direct realisation of some form of return on the animal in question, 
whilee the non-productive form entails exchange in a similar manner to 'investment' where 
tangiblee benefits are realised at a deferred date. For example, one can receive female animals 
forr milking through which milk becomes a productive return of the exchange. Alternatively, 
ann individual or a household can receive male animals to take care of and for which it receives 
aa female animal for milking in return, or even a promise based on social relations to receive 
ann animal later (see Chapter 11). 

NaturalNatural resources 
Ass Leach, Mearns and Scoones (1999) suggest, communities cannot be perceived as static or 
undifferentiated.. Moreover, the environment is made up of different components which need 
too be viewed dynamically and disaggregated into its constituent parts. 

Thee local communities in the region, while managing a wealth of resources using elaborate 
institutionss and management rules under dynamic circumstances are faced by increasing 
vulnerabilityy and poverty traps, especially during the past decade. There is indeed a need to 
disaggregatee the different components of the ecosystem in order to assess the changes in the 
variouss resources in their rate of exploitation and their interactions through time. 
Disaggregatingg resources at community and household level allows us to evaluate the changes 
inn the resource base and the contribution of a specific resource to production and welfare 
measures.. This approach also helps us to gain insight into the relative importance of specific 
resourcess in social relations and economic and ecological factors whose interplay influences 
resourcee management approaches, access rules and the wealth levels of households in the 
coursee of time. In our study we look at the different components of the ecosystem used by 
(agroo and nomadic) pastoralists in Northern Kenya. Of course, we are aware that the 
componentss of the natural environment are related by nature, and feedback mechanisms are 
importantt elements in the study of natural resource dynamics. However, it is the human 
interventionn with the state and stock of natural resources that should first be studied separately 
forr each natural resource, in order to be able to assess to what extent a resource has gained in 
importancee or has been depleted. 

Onn this note, we studied the availability of water resources in both the mountain zone and 
inn the surrounding lowlands (see Chapter 8). We estimated quantitative and qualitative trends, 
relatedd to increasing numbers of users. Similarly, trends in the availability of farmland, 
productivityy and land uses have been studied to assess the impact of increasing number of 
userss on the sedentarisation process. 

Institutionss and organisations determining access to resources 

Off  primary interest for survival is whether people have access to resources. It is through 
societall  arrangements and agreements that people are included or excluded from the use of 
resources.. That is why institutions in society are of crucial importance for our understanding 
off  possible livelihood failures. Institutions determine and define access to resources and ways 
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off  managing them. In this part we will elaborate on the institutions in the society that govern 
resourcess and the strategies people deploy to get access to, or participate in, these institutions, 
adoptingg the following definition of institutions: 

'Institutionss are regularised patterns of behaviour between individuals and groups in society' 
(Leach,, Meams & Scoones 1999: 226). 

Off  key concern are land tenure regimes as they influence natural resource management 
issues.. One special concern in this regard is the existence of so-called legal status areas and 
theirr implications for resource management, including biodiversity conservation issues and 
rurall  economies. Our study of forest resources focused on the functions of the protected forest 
forr the mountain ecology and for the community that uses the forest (Chapter 9, 13 and 15). 
Inn turn, the impact of increasing numbers of forest users on the forest was a serious point of 
concernn in our study. 

Ass with overlapping capitals or resources, institutions are not always clearly distinct from 
livelihoodd strategies either. The animal trust system as practised in the Northern Kenyan 
context,, for instance, is a combination of both. However, we will deal with the trust system as 
beingg one of the livelihood strategies that pastoralists can pursue (Chapter 11). 

AccessAccess rights, entitlements and endowments 
Environmentall  endowments and entitlements are shaped and determined by institutional 
arrangementss and they also influence the way in which environmental goods and services are 
used.. As De Haan (2000) rightfully points out, the main importance for a livelihood is access 
too resources, whether resources are managed under a common or private property regime. 
'Access'' means having or acquiring the opportunity to use the resource in practice (De Haan 
2000:: 344-345). As we indicated earlier, it is the lack of access to the basic resources for a 
dignifiedd and sustainable living that places the pastoral population in their marginal position. 
Byy the same argument one can say that 'access to resources' is the most important variable 
thatt determines livelihood outcomes. A wealth of natural, physical or economic resources 
meanss very littl e to individuals when they have no access to these resources. In a study 
dealingg with people's access to resources we need to distinguish first the basic principals or 
propertyy regimes that govern resources. The property regime is a combination of social 
institutionss that determines the use and management of the resource. Having identified the 
propertyy regime, one needs to find out for whom this regime is valid and for whom it is not. 
Inn other words, who is excluded from access, use and management and who is included. In 
studiess on management of environmental resources, a body of literature exists that elaborates 
onn the theory on common and private property resources (see for instance Demsetz 1967; Ault 
&&  Rutman 1979; Ostrom 1990; Bromley 1991; Hanna 1996; Perrings 1996). Further 
theoreticall  ideas on access to resources were addressed by Amartya Sen (1981), Blaikie 
(1994),, Dietz (1996), Leach et al. (1999) and De Haan (2000). 

Senn raised awareness of access in 1981 when he explained how people can starve in the 
midstt of plenty. The issue he raised was how people lack access to, and control over, food. 
Faminee is not the problem of there not being enough food, but the problem of not having 
enoughh (Leach et al. 1999: 232). Famine is, in fact, a failure in the social mechanisms that 
regulatee access to and the distribution of resources. 
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Inn the approach to dynamic ecologies and multi-layered societies, the resulting question as 
too how problems of access rights, ownership rights and use rights can be understood should 
guidee us towards an explanation of environmental change. Following Leach et al. (1999) the 
entitlementt analysis is useful in explaining how the consequences of environmental change 
andd access to and control over natural resources result in a livelihood outcome. Endowments 
referr to the rights and resources that social actors have. Entitlements refer to having legitimate 
effectivee command over various commodity bundles. Specifically, entitlements refer to sets of 
utilitiess derived from environmental goods and services over which social actors have 
legitimatee effective command and which are instrumental in achieving well-being {ibid:  233). 

PropertyProperty rights regimes 
Withh regard to land tenure, different property rights regimes can be distinguished. Our study 
off  traditional well management (Chapter 8) focuses on how institutional arrangements 
determinee access and use rights. The property regime that determines use and ownership of 
thee well is a combination of common and private property rights. Institutional arrangements 
limi tt transaction costs and guarantee both efficiency in the management of the water source 
andd equality in water use. 

Thee sets of entitlements and access rights and the size of resource endowments influence 
thee amount of resources available to a consumption unit (Sen 1981; Leach, Mearns & 
Scooness 1999). The existing property rights regimes and human occupational orientations are 
off  critical importance to an understanding these issues. Indeed, the manner in which property 
rightss regimes are designed, assigned and used in any setting greatly influence, either in 
complementaryy or conflicting ways, the relationship between the natural and human 
interactionss (Hanna 1996: 383). In the present study, we utilise the property rights theories as 
putt forward by Demsetz (1967) and Bromley (1991) to understand the use and management 
off  natural resources. In other words, we seek to obtain insight into the institutional 
arrangementss which people devise to control the use of natural resources. These arrangements 
comprisee property rights (bundles of entitlements defining owner's rights and duties in the use 
off  the resource), and property rules (the rules under which those rights and duties are 
exercised)) (Hanna 1996: 381). These arrangements, - also called property rights regimes -
andd the transaction costs involved in the operation of these arrangements can be perceived as 
thee institutions governing or even determining the quality and the quantity of environmental 
resources.. It is the property regime prevailing in a certain area which determines, among other 
things,, the right to own resources, the right to use resources and the right to intervene in 
environmentall  problems (Dietz 1996: 41) 

Privatisationn of common resources is often described as a spontaneous process in the case 
off  population increase and scarcity of land. In addition, privatisation was also a much-desired 
alternativee advocated by scholars and policy makers who dealt with issues of efficient 
resourcee use. After the publication of Hardin's 'Tragedy of the commons' (Hardin 1968) 
amongg environmentalists the view was widely accepted that natural resources will inevitably 
degradee if they are held in a common property regime. Privatisation of common resources was 
promotedd as a way of solving the problems of resource degradation (Fratkin 1997). This 
solutionn was, however, widely criticised by both social scientists and natural scientists who 
arguedd that common property resources are often managed in a sustainable way and should 
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nott be confused with property resources held in an open access regime. According to Hardin's 
critics,, Hardin assumed that many common property resources are open access resources 
wheree no management regime exists. Since Hardin's article about the common resources, 
manyy scholars have identified and described different forms of property regimes. Usually a 
classificationn into sorts of property rights is formulated. Barbier et al (1995), Bromley (1991) 
andd Hanna (1996) broadly classify property resources into four categories: 

PrivatePrivate property assigns ownership to individuals whereby the owners have a guaranteed 
controll  of access and the right to a collection of socially acceptable uses. For example, a farm 
plott on Marsabit Mountain is owned by an individual farmer or household who has the right 
too exclude other members of the society to use its resources. 

CommonCommon property is owned by an identified group of people who have the right to exclude 
non-ownerss and the duty to maintain the property through constraints placed on use. For 
example,, water resources that are used by one pastoral group can be excluded from use by 
anotherr group on the basis of cultural differences. 

PublicPublic property is owned by citizens of a political unit who assign a rule-making authority 
withh the corresponding duty to ensure that rules follow social objectives. Citizens have the 
rightt to use the resource within the established rules. A national park, for example, which is a 
state-ownedd natural resource, can be accessed only when people abide by the rules which 
regulatee the maintenance of the park. 

Open-accessOpen-access resources have no ownership assigned and form property open to all. Claims 
too resources are realised at the point of capture and owners have no specified duty to maintain 
thee resource or constrain its use (adopted from Hannah 1996: 383-384). Pure open-access 
resourcess are rare, although 'open-access situations' often occur in the case of collapsing 
propertyy regimes. A public property regime frequently develops in an open access regime in 
thee event of policy failure (Opschoor 2001: 28-30). In the case of a national park, for instance, 
wheree control and authority is not executed due to lack of manpower or finances, the resource 
wil ll  be exploited as an open access resource. 

Thiss classification only serves to distinguish some general differences in property regimes. 
Theree are, however, overlaps, combinations and varieties within each category. 

FromFrom common to private property 
Muchh of the theory on common property rights from sub-Saharan countries is drawn from 
rightsrights embedded in 'land': property regimes related to land, its production capacity and the 
evolutionaryy path followed so far by rights to land (see Ault & Rutman 1979; Platteau 1996). 
Somee of the salient features that run through most of these historical experiences are 
institutionall  changes that differentiated between land rights. Evidence from literature shows 
thatt communal ownership systems pose no special problems to access or land use right when 
landd is in abundance. Various authors observed that common land property systems changed 
throughh time due to population growth and an increased demand for produce derived from 
land.. It is then that the process of individualisation and commercialisation of land resources 
setss in to replace the old common ownership system. One particular aspect of privatisation of 
thee land used by Kipsigis farmers in Kenya to avoid damage caused to their crops by livestock 
aroundd the 1940s was the fencing of individual farm plots, even though any titling of 
ownershipp of land (in the form of title deeds) was non-existent in those days (Ault & Rutman 
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1979:: 169). The process of land rights later went through series of changes from subdivision 
off  farm plots between heirs, to fragmentation or consolidation or to the formation of large-
scalee farms where privately held land could be hired or loaned out for commercial reasons 
(Platteauu 1996). This analysis of the development of land rights might have been well suited 
forr farming communities (crops or livestock) where output was geared towards production for 
thee cash economy. Since the trend in land rights has been from communal to private, private 
ownershipp has often been thought to be preferred to common regimes. In the case of common 
propertyy resources, government interventions in the market in the form of taxes or quotas, 
weree advocated in order to regulate the level of extraction of environmental resources 
(Gordonn 1954; Scott 1955). 

InstitutionsInstitutions and transaction costs 
Inn addition to the transformation from common to private property, another theme in the 
theoryy of the commons emphasises the role of institutions and the related transaction costs in 
thee management of environmental resources (Demsetz 1967). This role is often ignored. 
Gordonn (1954), for example, in an instrumental article on common property fisheries 
resources,, only considered labour input as an important factor in production and failed to take 
accountt of the role of institutional structures and associated transaction costs in choices faced 
byy fishermen. Yet, such costs confront users with the opportunity of making choices between 
alternativee production or management options. In most literature on property rights littl e is 
mentionedd about the effects of changes in rights on the existing institutional structure. A case 
inn point is the effect of changes in resource use rights among pastoral populations where 
ownershipp rights, for a greater part, are still commonly held. As a result, there has in recent 
yearss been a growing notion of the key role of institutions and transaction costs in influencing 
thee efficiency in production of environmental resources (Krutill a & Fisher 1985; Freeman 
1991).. Such studies tend to consider the system of property rights as having been given and 
comparee different arrangements of resource use - for example private versus common 
propertyy rights - because it frequently turns out that various resource regimes are associated 
withh different transaction costs. This means that different resource regimes have unique levels 
off  exploitation at which their use is optimal or socially most desirable. Indeed it has been 
observedd that sets of property rights not only have different efficient outcomes so that the 
preferredd level of use is unique to the resource in question, but also that they are specific and 
off  local nature (Randall 1987). One way to achieve an efficient outcome of a specific resource 
usee is to treat property right regimes and a proportion of factor inputs (say labour and capital 
tools)) in production as variable factors, while at the same time accommodating for changes in 
costss of obtaining factor inputs. The transaction costs of production units may be brought into 
focuss by examining how transaction costs change when factor inputs and property rights in a 
productionn system are allowed to vary through time. This seems to stress the importance of 
thee dynamics of institutional arrangements in the use of resources and efficiency of such 
managementt practices. Many examples support the view that some resources are better 
managedd as common resources rather than as private property, for example water in the 
Philippiness (Cruz 1989), grazing lands in Botswana (Peters 1987) and fisheries in Japan 
(Kennethh 1989). The Badisa system of communal ownership in Botswana, however, has been 
shownn to be unsustainable under prevailing institutional changes (Githinji & Perrings 1993). 
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ManagementManagement issues, access and use rights of protected areas 
Off  particular importance in relation to access to resources are access and use rights of 
protectedd areas. According to IUCN (1994), there are at least six main management categories 
off  protected areas.7 For the purpose of our study, we define a protected area as: 

'Ann area of land ... dedicated to the protection and maintenance of biological diversity, and the 
naturall  and associated cultural resources, and managed through legal or other effective means' 
(IUCNN 1994). 

Thee definitions of various protected areas are often implicitly stated. The lack of clarity 
betweenn various categories and differences of protected areas evoke major confusion, at times 
illusive,, regarding access rules to the protected areas-adjacent rural populations, or with 
regardd to overlapping boundaries and this poses serious management and conservation 
problems.. Such problems may also bring about conflicts in resource use between the local 
communitiess and management authorities of the protected areas. The vagueness in boundaries 
andd the ill-defined status of protection areas create room for management ineffectiveness, 
demandd a high enforcement effort and block biodiversity9 conservation goals. 

'Att present the Marsabit National Reserve covers an area of 2,000 km2, although a section of this is 
composedd of the Marsabit Forest Reserve which covers an area of 144 km2. An area of 360 km2 

(includingg the 80 km2 of the Forest Reserve) will bee managed on a national park status' (Litoroh et 
al.al. 1994: 2). 

Thiss observation refers to the jurisdictional overlap of the legal status areas and thus the 
lackk of the boundary delineating categories of protected areas. An ambiguity in borders of 
protectedd areas usually encourages unregulated resource use beyond a socially optimal level. 
Thee conceptual issues that relate to the open access regime and the characteristics of the 
externalityy problem of rural populations' harvest behaviour of forest products are discussed in 
Chapterr 13. 

Protectedd areas are created to protect and preserve areas of significant biological diversity 
forr the general public over and above those gains individuals derive from such areas. The aim 
off  protected areas for the public good is clearly reflected in policy documents (KWS 1990; 
UNEPP 1992; IUCN 1994). The foremost concern as regards biodiversity within protected 
areass is the role the mix of species (plants, animals and micro-organisms) plays to guarantee 
ecosystemm functions (Heywood 1995; Perrings et al. 1995b; Holling et al. 1995; Folke et al. 
1996,, Putz et al. 2000) and their role in supporting human consumption and production. The 
overridingg goal of biodiversity conservation thus lies in the public good nature and their value 
too humanity. 

'Protectedd area' refers to a legally protected forest area in the chapter, unless otherwise specified. 
Elsewheree in Kenya, Mt. Elgon and Mt. Kenya National Parks overlap with a Forest Reserve and are also 
mannedd by KWS and Forest Department, correspondingly. 
Biodiversityy is used to mean 'the natural variety and variability among living organisms, the ecological 
complexess in which they naturally occur, and the ways in which they interact with each other and with the 
physicall  environment' (Putz et al. 2001: 8). Main components of biodiversity of natural ecosystem include 
landscape,, ecosystem, community, species or population and genetic variety. 
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Theree is a disparity between financial revenue returns on protected areas vis-a-vis negative 
impactss associated with biodiversity conservation through the designation of protected areas. 
Whilee biodiversity conservation through protected areas scores low in financial profitability, 
protectedd areas show the lowest impacts on biodiversity attainable using existing management 
practicess (Putz el al. 2001: 17). The contrasts between revenue earnings and low biodiversity 
losss through protected areas have implications for conservation projects. 

Thee wide revenue-cost discrepancy also reflects protected areas property rights and 
control-commandd instruments for regulating resource use. Revenues derived from protected 
areass are often based on recreational visits and permit fee collections (KWS 1990; Emerton & 
Tessemaa 2000). There is consensus on the role of biodiversity in ecosystem services and 
globall  public goods, but littl e is known about the benefits of protected areas to the rural 
economiess compared to their costs on the rural economy (Wells 1992; Barrow 1996). The 
importancee of biodiversity resources to the subsistence sector is being recognised (Emerton 
1996;; Vabi 1996). Still, the delivery of functional diversity and ecosystem functions to the 
locall  communities and the benefits of designated areas in production and consumption of rural 
livelihoodss are hardly ever reflected in official economic benefits. Thus, modern conservation 
literaturee only refers to modest empirical results. 

Thee widely held view that prices of environmental resources and externalities of resource 
usee are external to the market does not imply that the consequences of human use of natural 
resourcess are external to economic theory (Freeman 1993; Hanley et al. 1997). Economic 
theoryy informs policymakers and resource users on how efficient resource utilisation 
problemss may be resolved by comparing a trade-off between costs and benefits. One of the 
areass where these issues remain unresolved is in the local harvests of 'protected areas' 
resourcess that cause problems of loss of species diversity. The direct value of forest products 
inn rural household production is addressed in Chapter 13. 

AA major challenge facing protected areas is the failure to achieve economic sustainability. 
Forestss set aside for nature conservation hardly generate sufficient financial income either to 
supportt benefit-sharing conservation schemes, or even to meet their own upkeep through the 
salee of timber and fuel (see Emerton & Tessema 2000). The low revenues generated by the 
protectedd areas severely constrain effective management and the sustainable use of resources 
(KWSS 1990; Perrings et al. 1995b; Mbugua 2000). For example, data on profit ranking of 
protectedd areas in Kenya indicates that Marsabit National Reserve had an average revenue of 
USSS 13,000, and a staggering revenue-cost deficit of US$ 113,000 in 1994/95 (Emerton & 
Tessemaa 2000). The revenue constituted only 10 per cent of the total costs. 

However,, forests play critical roles in supporting indirect climatic and ecological functions 
(Barbierr et al. 1995; Perrings 2000; FAO 2003). Forests protect watersheds, enhance potential 
forr arable farming, ameliorate the microclimate, slow down soil erosion and provide habitat 
forr wildlif e and hence conserve biodiversity. Forest resources may further enable local 
communitiess to meet their demand for forest products, including the demand for firewood, 
timberr poles and livestock grazing, as well as contribute to rural household's income during 
stresss periods. The direct and indirect forest functions are recognised to be equally important 
(Wellss 1992; Dixon & Sherman 1990; Emerton 1999). Forests jointly deliver ecological 
servicess and economic goods. Stated differently, forest functions are inter-linked and they 
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complementt each other, affirming interconnectedness of the forest functions. Furthermore, a 
sufficientt forest cover may have a positive influence on rainfall. This may, in turn, enable 
interrelatedd ecological and economic functions of the forest ecosystem. The households' 
aggregatee use of ecosystem resources may alter the composition of vegetation resources 
accessiblee to an individual or a group of users. Yet, there is currently insufficient empirical 
evidencee available that ecological and economic benefits of protected areas can be reconciled 
inn present conservation efforts. 

Thee institutional arrangements of access rules governing resources are not static, but 
changee over time. These define a broader context within which resource dynamics represent 
themselvess and pervade the notion of resource scarcity. This turns out to be the case when 
ecologicall  and production systems are immensely dependent on the environmental or climatic 
factors.. This view, conceivably, fits in well within the domain of the physical scarcity of 
resourcess (Perman et al. 1996; Hanley et al. 1997). Whereas resource scarcity (or stock of 
resources)) may be reflected in the quantity of resources available, through factor prices and 
technicall  innovations humans have the ability to momentarily reduce scarcity. The very nature 
off  uncertainty and risks associated with expected payoffs of a given action guide human 
decisionss in use of resources, and rates of resource harvests. 

Somee problems associated with conservation programmes are likely to persist as long as 
thee benefits of resource harvests to the local communities exceed the costs of harvest. The 
interfacee between the protected area and human settlements is a source of persistent conflicts 
(Litorohh et al. 1994; MDP/GTZ 1997; Adano 1999). This creates the so-called externalities 
whichh result from unregulated exploitation of environmental resources or uncompensated 
lossess of property. The use of protected area resources by the local communities may be 
interpretedd not as a mere revolt against conservation efforts. The conflicts over resource use 
betweenn the local people and the conservation agencies show the economic contribution of 
'protectedd resources' to production of the local communities. The lessons drawn from such 
argumentss are that conservation projects which undermine local communities' access rights to 
resourcess have proved unsustainable and that these conservation efforts are seriously flawed 
(Dixonn & Sherman 1991; Wells 1992; Perrings 2000). This study recognises the importance 
off  the ecological functions of forested areas as well as the contribution of forest-based 
resourcess to the consumption of local communities. Bearing this in mind, this study attempts 
too contribute to the sustainable use of protected area resources without jeopardising the wider 
ecologicall  functions of such areas in the region. 

Thee dilemma between the human use of resources and its effects on ecological functions is 
ann important motivation for this study. Marsabit mountain has sustained rapid population 
growthh and human settlement over the years, but even more so since the 1970s. The 
settlementt process, clearing of woody vegetation and the conversion of forest into cropland, 
reducess the buffer capacity of the forested areas on the mountain. That is, the cultivated land 
hass an indirect effect on reducing habitat size of the entire protected areas on the mountain 
andd thus on the mountain's forest cover. Chapter 15 models the linkages between water yield 
andd forest cover (or forest habitat size) on the mountain and how these change over time. In 
thiss regard, a simple relationship between forest-cover change and yield linkages is postulated 
andd this refers to the annual water production, a climatic factor (annual rainfall), changes in 
thee growth in crop cover area and the costs of water production from water sources in the 
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forest.. Our initial expectation is that reduced habitat size, through the mountain area's 
conversionn to arable land, affects the buffer capacity of the forested areas (including the 
vegetationn outside the legal status forest) on the mountain. This, in turn, has a negative 
feedbackk effect on the forest ecosystem's function of watershed protection. More broadly, the 
effectt of vegetation-cover change on the mountain has implications for the various forest 
functions,, the protected areas and the broader forested areas management practices. 

Livestockk and additional livelihood strategies 

TheThe animal trust system 
Thee arid and semi-environments in sub-Saharan Africa are characterised by highly variable 
production.. For example, droughts10 play the most critical role in causing livestock deaths 
and,, in turn, shape livestock population dynamics and determine human welfare in the study 
area.. The result is loss of livestock or of other forms of assets, fluctuations in production from 
onee year to another and at times worsening of household food situation. The effects of 
recurrentt droughts, animal diseases and other causes of production shocks have implicit 
consequencess for the rural livelihoods. The nature of such forces can be rapid, moderate and 
gradual,, and the corresponding effects can be short, medium and long term before recovery. 
Thee negative shock experiences of such factors call to mind households' responses to such 
forces.. The focus, in this regard, is on the livestock assets. The individual household 
responsess to such adverse changes in production might depend on behaviour and attitudes 
towardss risks. This involves ex post measures to mitigate risks and ex ante measures to take 
insurancee cover ahead of unforeseen catastrophic events. 

Thee arrangements in society, entailing all forms of animal sharing, animal lending and 
giftingg by pastoral households can all be described under the denominator 'animal trust 
system'' (Sato 1992). In the animal trust system, households deploy a strategy whereby they 
givee out to other households (as social insurance) and receive animals (as private or self 
insurance)) in trust from other households. There are many different arrangements via which 
peoplee derive various rights from the animal in trust. This strategy has several functions. 
Apartt from establishing friendships to receiving and giving families, it serves as consumption 
smoothing,, when households exchanged animals in milk to meet inadequate food availability. 
Giving-outt some of one's herd in trust to others is also done to pool scarce labour resources 
andd to spread risks when rangelands are patchy and distances to water sources are long. The 
lendingg and borrowing of animals is based on mutual trust, where the transfer of herds from 
onee household to another does not necessarily involve transfer of ownership, but transfers 
temporaryy use rights of the animal. In broader terms, animals in trust thus become subjects in 
networks,, claims, debts and use-rights. 

Thee drive for individuals or households to insure, at least against risks, hinges on the 
formedd opinion about the probability of the occurrence of future events. Such events are likely 
too be associated with substantial losses of livelihoods, caused by periodic livestock losses to 

100 In Northern Kenya, including Marsabit District, droughts occurred in 1965, 1968-71, 1976-77, 1980, 1983-
84,, 1991-92 (Robinson 1985; Fratkin & Roth 1990; O'Leary 1985, 1990; Tablino 1999) and more recently in 
1996-977 and 1999-2001 (see Chapter 3). 
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droughts,, disease epidemics, raids, predations etc. The ability to self-insure depends on the 
existencee of borrowing opportunities, including informal arrangements and loan-based 
reciprocity.. A person's capacity to mitigate risk effects also depends on the role of, or access 
to,, the market and the distributional nature of risk-inducing experiences between households. 
Forr example, the household's ability to smoothen shortfalls in consumption or to insure ahead 
off  risks through borrowing greatly improves when they have access to markets. In addition, 
thee distributional nature of households' exposure to risks, whether it is covariate or 
idiosyncratic,, affects responses to risks (see for example Dasgupta 1993; Rosenzweig & 
Wolpinn 1993; Morduch 1995; Besley 1995; Townsend 1995). That is, whether shock effects 
aree experienced individually or are shared by a group of people. The sharing of negative 
shockk effects (i.e. covariate shocks) weakens the capacity of local institutions to respond to 
suchh effects. The individual exposures to risk occur frequently and thus are more common 
amongg the herding communities studied. The principal cause of risks is recurrent drought, 
whichh is the single most important cause of livestock deaths. The covariate losses of livestock 
assetss carry greater consequences over time and are the most significant challenge to 
institutionall  arrangements of redistributing herds. A definitive outcome of such effect over 
timee is the growing proportion of herd-poor households. 

Thee sharing of herds is an old practice used by the pastoral households in response to inter-
communityy crisis that follow shocks. The herd-sharing behaviour is well suited to the local 
circumstancess because of the lack of formal credit markets and of formal insurance. Lending 
andd borrowing of animals take place under different contractual arrangements. Animals may 
bee lent to facilitate short-term access to animal products, or for a long-term transfer of female 
animals.. In the latter case, the male offspring belongs to the borrower and the initial animal 
andd female offspring belongs to the lender. The short-term or long-term transfer of animals 
cann be effectuated as an ex post strategy or an ex ante strategy, respectively, although the 
latterr transfers can be used for both strategies. The inter-household livestock exchanges give 
riserise to heterogeneous herd tenure of herds in one's kraal, conditional upon terms of animal 
transfers.. In Chapter 11, we develop a simple model of herd tenure diversity11, based on the 
Herfindahll  index (Jovanosic 1993: 201) and the Shannon-Weiner index of species diversity 
(Risserr et al. 1971; Willson 1974; Rotenberry 1978; Rotenberry & Wiens 1980). The model 
measuress diversity of animal ownership rights. It builds on the number of herd ownership 
rightsrights for different herd types and the share of individual herd tenure regime in the total herd 
sizee for a specific herd type. The herd tenure diversity is utilised to assess indigenous 
strategiess to counter risks, and the index considers the diversification of herd tenure across the 
livestockk wealth levels. In the preceding paragraphs, we alluded to the pastoral households' 
reliancee on livestock as social capital through the animal trust system. However, the concept 
off  social capital is equally important in other forms of rural livelihood and die use of other 
resourcess discussed in this book. 

TheThe market strategy 
Itt has been shown that at low livestock per capita level, the pastoral households are compelled 
too increase their marketed off-takes in order to purchase food needs and to finance a number 

Thee herd tenure diversity is equivalent to a determination of the distributional nature of livestock ownership 
rightss that arise from herd sharing and questions reason to diversify herd tenure. 
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off  cash transactions (see for example Little 1983; Zaal 1998; Zaal & Dietz 1999; Fratkin et al. 
1999;; Nunow 2000). Through a greater participation in the market, households attempt to 
reducee effects of risks facing them, such as drought-induced losses of livestock assets (see 
Kinseyy et al 1998). Thus, the cash market is a window of opportunity used by pastoral 
households.. The markets (assets and product prices) play an important role either in reducing 
shockk effects by smoothening present consumption shortfalls, if it is favourable, or constrain 
riskk mitigation or coping strategies on occasions when the market is thin or functions poorly. 
Highh transaction (transport) costs of marketing livestock, poor market access and wide price 
fluctuationss together confront rural households, like those in Marsabit, with substantial price 

risks. risks. 
Anotherr view related to livestock marketing is based on the comparative terms of trade 

betweenn livestock and the commodity prices (often grain prices) that herders gain (see Dietz 
1987;; Zaal 1998; Zaal & Dietz 1999; Dietz et al. 2001). The terms of trade argument is based 
onn a price ratio (volume of trade) of animal prices over relevant commodities (Zaal 1998). 
Expressingg the ratio of per unit animal price multiplied by the equivalent caloric food (or 
energy)) value of the animal concerned over per unit grain price multiplied by the equivalent 
caloricc food value content yields the caloric terms of trade between livestock and the grain in 
question.. The trade in livestock on the cash market is considered favourable for the livestock 
producerss (or owners) as long as the terms of trade are positive. An increase in the (caloric) 
termss of trade for an animal means that the relative purchasing power for pastoral households 
(orr livestock sellers) has increased relative to the grain producers (or sellers), and vice-versa. 
Thus,, the market provides a risk management option and offsets shortfalls in production. 

LivelihoodLivelihood diversification 
Thee enduring risks facing rural households highlight greater incentives for resource-poor 
householdss to search for alternative or matching sources of income. To achieve this, 
householdss allocate their resources, including labour, over different livelihood options to take 
privatee or social insurance cover ahead of risk or mitigate present risk exposure. Of particular 
interestt are changes in herd size and the fall in productivity below household needs, which 
raisee incentives for coupling assets and reduce exposure to future risks. Thus, households 
combinee a number of production activities such as wage labour, livestock keeping, farming 
etcc to minimise anticipated exposure to risks, as well as to match low earnings from various 
sourcess of livelihoods.12 These combined options constitute livelihood strategies and form the 
corecore basis of rural livelihood diversification13 (Chambers & Conway 1991; Ellis 2000; 
Gordonn & Craig 2001; Barrett et al 2001; Kaag et al. 2003). These activities also have 

122 There are varied definitions of livelihood, but they all seem to converge. Ellis (2000) defines it as 'the 
assets.... the activities and the access to these ... that together determine the living derived by the individual 
orr household' (Ellis 2000: 10). Also, DFID defines livelihood as 'capabilities, assets, and the activities 
requiredd for a means of living' (DFID 2002)- m o t n er w o r < i s> m e se constitute the various options through 
whichh the individual or household realises income. 

133 According to Ellis (2000: 21) this refers to 'the process by which rural households construct an increasingly 
diversee portfolio of activities and assets in order to survive and to improve their standards of living'. This 
referss to composite livelihood strategies (see also Barrett et al. 2001). The most critical reason for livelihood 
diversificationn is to lower the individual or household exposure to risk. Thus, the ultimate motive of the 
livestockk exchange system referred to above is to reduce risk and respond to crisis. 
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varyingg degrees of benefits, risks and constraints. A weakly correlated asset portfolio or 
activityy choice is desirable for reducing or managing risks. This means that it is better if 
productionn shock by one asset or income-generating activity does not happen concurrently 
withh that of another asset or activity. That is, it is beneficial if decreasing returns on activities, 
investmentss or assets happen during different periods and affect different households. 

Thee needd for asset diversification arises as a result of declining livestock wealth per capita 
(O'Learyy 1990; see Chapter 4) that gives rise to the emergence of greater incentives for 
livestock-basedd economies to embrace alternative sources of income and to match with 
livestockk asset holding. 

Conclusion n 

Thee livelihood approach disentangles the various resources necessary to obtain a living. The 
disaggregationn of natural resources is necessary to find the dynamics in flows and stocks. In 
thiss regard, the livelihood approach offers an entry point for an analysis of the dynamics in 
pastorall  livelihoods. The framework is therefore used to focus on the various forms of natural 
andd social/cultural capital, the institutions that govern them and the strategies of households. 
Thesee issues are placed in the context of population growth, climatic stress and ecological 
variabilityy which will be addressed in Chapter 4. 




