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Response to Drought Among Farmers and Herders 
in Southern Kajiado District, Kenya 

id JI.1):I% Camlpbell z 

Fron 1972 to 1976 rainfall in KajiadoDistrict of Kenya was below normal. 
The capacity of the farming and herding systems to cove with the 
consequent reduction in production is discussed within a context of
changing land-usepatternsand altered resourceavailability. It is concluded 
that land-use planning to allocate the available land and water resources 
and to promoteoff-farin employme'nt is requiredto reduce the vulnerability
of the population to future drought conditions. 

thwo.hi;i';iltih'KI %()II)S: Keliy;|; p.qtmrali~m; ruial dcvheopmcnl. 

INTROI)UCTION 

In the past decade the study of the effects of drought conditions has 
been a major focus of research concerning the interaction between socio­
economic and environmental systems in the semi-arid of Africaareas 
(Bugnicourt, 1974; Campbell, 1977; Dalby et al., 1977; Glantz, 1976; 
Oguntoyinbo and Richards, 1978; Wisner, 1977; Wisner and Mbithi, 1973).
Among the important conclusions of recent research is that the impact of 
drought is re!ated as much to social, economic, and political factors as to 
climatological ones (C(opans, 1975; Lofchic, 1975; Watts, 1983). The increasing
demands being made by national economies on rural areas inthe fori of taxa­
tion, demand for labor, the production of cash crops, and so forth is altering 
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patterns of resource Ilse and thus the capacity of farming and herding 
svstems to manage the risks associated with the ecological variability of 
semi-arid lands is reduced. Explanation of the impact of drought is 
therefore being sought within a historical framework emphasizing changes 
i, the interactions among social, economic, political, and environmental 
factors.' 

This article examines the impac, of the drought of the early 1970s in 
Kenya's semi-arid lands through a case study of the Loitokitok area of 
Kajiado District. Fundamental to the analysis is a study of changes in the 
pattern of' resource use among farming, herding, and wildlife-related 
activities, changes that have their origin in the alienation of large tracts of 
farmland and rangeland by settlers during the colonial period and in the 
promotion of wildlife-related tourist Vctivities. 

Kenya's semi-arid landIs are 1hC 11on1 of a 11Uitber of herding 
socicties and the domain of large wildlife populations (Ominde, 1971). As a 
ConseCCluence of' land alienation during the caray years of the colonial era the 
area available to herders and farmers was reduced (van Zwanenl-rg and 
King, 1975). Large tracts of rangeland in the Rift Valley v,ere transferred to 
settlers, a process that deprived herders of some of' their best grazing lands 
and disruptcd the linkages between herders to the north and south of' th,.! 
Rift Valley. Land use in semi-arid areas changed also as the alienation of 
farmland in th,.e humid highlands forced numbeis of farmers to migrate to 
the wetter nvirgins of' the rangelands in search of productive land 
(Campbell, 1981). This process of spontaneous migration accelerated after 
independence and additional expansion of' cultivation in semi-arid lands 
resulted from tile creation of government-sponsored irrigation and 
settlenrertt sch'ncs ('I bith i and Barnes, 1975). 

0h1n-111g paltCils of resource Ilsc 1v widlife and herders have also
ICsultCd Lrim cover!treltlllll policy to\ard scnli .!-id atnd'l; . r n uf 
Kenya, 1979). Since the 1930s emphasis has been placed on developing a 
more commercial attitude among the herding peoples, culminating in 

:li is iuporrlai, \\.~ ' (1977) hiis s rcsci-rcli oil ire,,onse, toth'ril. i IM tcd ilairiliqilL' ol ca llv 
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to improve theto limit the movements of herds andcurrent efforts 
provision of dipping

infrastructure available to herders through the 

facilities, better water stpplies, and more efficient marketing services 

Von 1976). existence of large wildlife 
(Jahnke, 1978; Kaufman, The 

of Kenya's tourist industry and sinceresourcepopulations is a principal 
aside as parks reserves.national1945 large tracts have been set and 

of these wildlife areas are located in the semi-arid parts
Approximately 85% 

of the country (Casebeer, 1975). 
ands is radically'Fhe diversification of the economy of the semi-arid 

Herding, farming, and wildlife activitiesuse. 

all constrained in their location by the distribution of moisture. Areasaltering patterns of resource 
are 

limited to hillsides, the courses of 
affording year-round water are scarce, 

In the past, livestock and 
perennial streams, and the edges of swamps. 

resources of these locations, but as farmers have put
wildlife shared the 
some under cultivation and others have been enclosed within national parks 

their availability to herders has been reduced. 
changes has only recently begun to be

The ful l:-,pact of these 

recogniLed as rapid population growth among both farmers and herders has 

increased the demand for land. Current estimates place the national growth 

rt at 404(Nott and Mott, 198)), and as crops better .5 itcd to scmi-arid lands 

the potetil for conlict %ill become Frearer. andlarmers 
are dc,,elopcd 

new resource constraints.already adapting to accommodateherders are 
are con fronting problen associated with unreliable rainfall and 

Farmers 
to theiradjusting grazing patterns

soils of low fer'ilitv, while herder,, are 
curtailing their movements

modified access to pasture and water. Some are 
,hile others continue to follow

and adopting a more sedentary \Nay of life, 

their traditional nom adic ways. 

It was in this context of ongoing adjustment to altered social, 
the Kenya's

economic, and environmental conditions that peoie of 

semi-arid lands confronted the drought of 1972-1976. Because increasing 

scarcity of resources was resulting from ongoing processes, the responses of 

the drought might indicate the ways in which the 
the population during 

future scarcity, unrelated to 
hCrding a:C farming econom-ies will adapt to 

Knowledge of such acceptable, self-generated responses might
drought. 

a basis Lor planning ihat can build on local aspirations and values to 
provide 

land use before it occurs. Inover 
for social conflict and

reach a resolution of anticipated conflict 

the absence of such planning, the potential 


degradation caused by uncoordinated la "d use is high.

environmental 

rainfall from
This article examines the effects of the period of low 

of one part ot Kenya'., seii-arid lands, the 
1972-1 176 on the people 

Loitokitok area in Kajiado District (Fig. I). This is an area in which major 

taken place in tile recent past as increasing
changes in land use have 
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cultivation and the designation of nationai parks and reserves have made animpact on the traditional pastoral system of the area. The relationships
among changing patterns of land use, resource availability, and the ability
of the people to cope with drought are the focus of this study. 

SUR VEY NIE1TiIOI)S 

The data for this study was collected from a questionnaire survey
conducted in February and March of 1977 and supplemented at field 
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seminars held in March and April of 1978 at which the initial survey resul.s 

vere discussed (Ca:npbcl and NIbugua, 1978). 
wverein the questionnaire survey, systematic sampling procedures 

used to select respondcnts along transects across the ecological gradient 

MIt. Kilimanjar 1intothe adja cent rangelands.'l.roin the wetler slopes of 
areas wereThe vast majority of respondents in the more humid, higher 

farmers. Most were recent immigrants to the region and depended onl crop 

production for their livelihood. In the dry raingelands herders predominated 

and a number of mixed 1ivCst ock-crop cii terprises were surveyed at the 

interface between the herdi - alld the cropping' zotiCs. A total of 391 people 

whom 166 (42 ') %\ccNl',latai h0rder'. (32%)were intier\lcesd, of 

herder-farmers, aid 135 (34%) noi-laisa:i farinc,,I lhc i ilt, of thc survey 

presienied according to tlc<,c cotiotllic caicteoic",, Ihieh hae distinct are 

spatial distributions in the area. 
The iiiformation obtai ned froin the questionnaire .Survey was assessed 

held at differentand supplemented at a series of. seven field sem inoars 

locations in the farming, hLrdilug, and mixed herding/farming zones of the 

survey area.' Each of the seminar rneetings was attended ny 40-60 people, 

some of whoin had been interviewed ln the course of the survey. The 

broad cross-section of theparticipants in the scminars included a 

way of assessing their representativeness.
no 

a 
population but there was 

File seminars servcd a nlumher of purposes. First they provided 

)I lhC sutrvey ati an iniiti l iil'ITrl'Clatioll of
tillll for presenting the resuitS 

oil thc intrlret anl ll is
them. The participatits \crc ablc io 0olitiett than 

help to reduce errors introduced by researchers fron outside the area. 

the micet ings allowed specific local problems to be discussed, theirSecond, 
atid a range of remedies t) be proposed. This cause to be dcterlined, 

and detneust rated a keen awareness ol tileexercise was mitost productive 

part of the population of the problems confronting them and of solitionls 

based 0n local resources, values, and aspirations. A third objective was to 

rport the results of the research to the people of the survey area. A 

te extensive vik otl peoples' responses'tie preparation of the quest ioiiaire survey drew on 

to naturai hahards (l1urton et W., 1978; \\lhite, 19741) and in particular on that dealing with 

toi drought ill 1-ast Africa (Ilankins, 197.1; l-eij:ien and Kates, 1974; Wisner and 

Mhithi, 1973).
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responses 
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('amlplel Icomplaint heard frequently was that previousapparently yielded studies in the area hadno results or tangible benefits to the people. Resentmentof the research process was and innot uncommonrefused permission one area the leadersto conduct the survey because previous research wasperceived as of no use to the community. The field seminars thus providedan opportunity for feedback to the people in the survey area. 

CHANGING I.ANI)-USI: PVTi.:RNS IN TilEK I.OITOKI'OK AIEA 
PRIOR TO 1972 

In order to legiti:,c tile annexaior, for European settlement of vastareas of excellent rangeland in tile Rift Valley by the colonial government,treatv was :;igned in 1911 that set a 
Maasai Re.,:erve, 

aside a portion of souLhernCKenya as thein which the dispossessed herders wererin'h, of occipanlc,,. to have exclusiveIhC area of the reserve covcred \%hat areadminhirative districts of Narok and Kajiado (Great Britain, 1934). 
now tile 

At the time of the treaty ,outhern Kajiado formed part of' the lands ofIlkissonco Miaasai. The area provided excellent year-round grazingwater for their herds. andDry season resources could te foundMt. Kilimahnjaro, on the slopes ofaround tihe swamps instreamls that Ilov, off' the 
the lowlands, and bordering thelourniin. Duringrangelands afforded widespread 

the rains the semi-arid'orage and water.seaSon and drouih!s Thus, during the drythe hcrd were concclle:rltc,dtlcine. the raill.s on lie hillsides whilethey dispersed into the plains.CO!lcelll'atioll The sCaN)lal paltern ofald disperSal
\wildlife of til 

as, andt mlltiles, to he, tolowedarea (Western, 1975). !.1 1h,.' 
by tile
 

.\laa,,ai herders to these resoirces has CCn 
e past 30 car, the access of, the


curtailed as11o011n1tain, slope,, ctz1ivati.)n of theriver v'alleys, and swallij, iiar!ii hasIlare areas illcrcasd andhave been dClesignate( a",as i1. ollal parks and rcserves.Cultivation and wildlife conservation activities commenced in the areaprior to World War 11, but 
resources after the war. 

they only began to impinge on the pastoral
In 1945 the National Parks Ordinance was passed,
allowving for the demarcation ofspecific areas as national parks and reserves(Caseber, 1975). Nationa! parks were set aside exclusively for thewildlife, wvhile land-use policy within tle reserves 
use of 

was tile responsibility of[ie relevant county councils. In 1948 Tsavo West National Park,caic'rn boundary on theof' Loilokitok D.ivision, was crelled and tile C'hylUHills and Aniboseli areas were designated as reserves. Although the Maasaicoiliiucd to have access to tle reserves, they were denied access 1tc lie water 
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and grazing resources of the Tsavo National Park.' Pressure for the reserves 

of the area to be designated as parks resulted in Amboseli Reserve becoming 

a national park in 1974 and the future status of the Chyulv Hills is currently 

under discussion. area (Bernsten, 1976), it 
a 

not until after World War II that the cultivated area increased rapidly asAlthough cultivation has long history in the 

was 
some local Maasai cl,.ared 

government officials, usually non-Maasai, and 
Land shortages else'.tAre 

small farnms and invited relatives to join them. 


provided the impetus for many people to migrate to the wetter margi.-s of
 
as the Ngon cills 

the semi-arid ares, including the Maasai rangelands, such 

and the slopes of %11.Kilimanjaro. Although the Nlaasai expressed concern 

over the extension of the area under cultivation and despite the attempts by 

Section Committees and the Local Native Council to control immigration, 

the number of non-laasai farmers increased because many were related to 
in the area were thus permitted to settle

Nlaasai by marriage and 
in 1950 the Nlaasai Council Land 

(Government of Kenya, 1947). 1-lowever, 
passed enabling the 

Usage By-Laws (Government of Kenya, 1951) were 
limits to 

to farming successfully by defining
local coun-il control 

in rsponse to the nationalist uprising, a
incultivation. However, 1952, 

and the majority of the non-Maasal 
state of emergency was declared 

a decrease in 
farmers were repatriated to their home districts, resulting in 

cultivation in the area. 
until afte, Independence,

Cultivatio: did not expand again when 

freezly and land adjudication enabled individuals 
people were able to move 
to own title to land and to farm under conditions of relatively secure tenure. 

was such that some land was demarcated
The p,-ocess of land adjudication 

as inuividual holdings and the rei.iainder as group ranches.' The first areas 

sscre drawn to enclose \Aater 
the Maasai N.cre concerned because the boundaries of the park 

I, 1948, during aperiod of drought, the authorities did perr.lit the 
sources used ',y their herds. 
herds to graze and wa:ar in the park but subsequcot y such access was denicd. 

given landos, ners legal
"Iatld adjudication is tihe proces. Mereby the gocr tmint has 

for:erly h ILdCOMntIMt,1i1y under customary rights. 
title to specific latnd units that serC 

a mlle',tts 01tprosiditg security of teutre antd of increasing
seen"[he adjudicatiO process i's as 

the landowners' rc.,pottsibilit' for thie use of the land. It isant,cipated that degradation may be 
under the systemtenureunder this Systent of land than 

more successfully contrett-d own land as 
IIIKajiado District so e ltdi,.iduals obtained their 

of Cotttttuttal owltership. 
of group ranches, large tracts of land 

Mdisdual rancle, but IeIttajority becatne .etttbers 
process began

have lega right.S of ovnership. The adjudication
to M tieI 150-1(XX) people 

Ior a discussion of the impact of adjudication to 
in1963 and \%as largely completed by 198. 

ranches on \aasai socity see Galaty (1980). 

/
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to be adjucated in 1966 and 1967 were in the higher potential lands on the 
slopes of Mt Kilimanjaro, where the majority of individual holdings are 
located. The land were leaders,original owners Maasai government 
officers, and others who realized the value of obtaining title to land, and 
many acquired large tracts. Initially, the Maasai cultivated small portions of 
their land, but once its monetary value became appar:nt subdivision 
irno small farms for sale and rent to immigrant farmers took place. Over the 
past 15 years the lower slopes of" %it. Kilimanjaro have been taken over 
almost entirely by cultivation and farmers are increasingly buying or renting 
land in the better-watered locali:ies in the plains, suc11 as at Kimana and 
RotIb,). As p llatiotl increases this process ol'cubl1ialion of inore isolated 
areas with favorable soil and water conditions will accelerate. The extension 
of cultivation has severely depleted the range of dry season water and 
grazing rc.,oUrces available to herders, although in some areas this has been 
offset by tile provision of water supplies in formerly dry localities, 
pcrmitting year-round grazing (\\estern, 1975). 

I an1d adjudication has also taken place in the plains, which has c beel 
divided into group ranches. Each ranch was to include both wet season and 
dry season resources and it was hoped that group ranch members would 
adjust helrd si/e to the carrying capacity of"their ranches. Itapractice, few 
rat'htes enc'losed sufficient dry VloI1 aid beyondresourcCs IlOVmntel2 
ra'nch bolntdaries has continued (Davis, 1971; laldernan, 1972; 1ledlund, 
1971). 

Wildlife tanaeelucut, clltivation, and land adjudication have 
contributed to a i ecent decline in the dry season grazing resources available 
to the pastoralists. This is clearly recognized by the Maasai (Table 1),but its 
full impact was delayed by the adequate rainfall of the late I960s and early 
197()S, s\shilC led to good range conditions. With tlie drotglt in 1g72-1976
it became clar that the remaining dry season grazing resources were not 
,lt~clttt imeet the 1ceds of the herds. The productivity of te raItgClands 

decreased and th1e dire implications of hasing handed oscr much of tleir dry 

(ira/mlg ,"ica.'Sill,.c1970 J).\ I I0)Nlaa,,li PiN'a Nsq " 

Salll td 11fol ft.tl i 
[ Ildtis pI'lI of Ilillolihll11.111 

76 
5i6 

(9 
51 

I lind I,t II otfholdiiiu loltid 50 45 
llt i,pll oI)itlk 
t-lotp IH llldl 

dfihalm 1.t 12 

01)l.u Ic"spolls,,. 0 0 

"1at~ hoIn nnCamphell {197911,). 
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season grazing lands to farmer!; and of the enclosure of water sources in the na-" 

tional parks became apparent. 

TIlE )ROUGHT YEARS 1972-1976 

Although the available climatic data suggests that the period 1972­

1976 did not represent a particularly severe drought, the people of the area 

regard its effects as having been harsh: 910/o of the pastoralist respondents 

stated that the drought was the worst the remenbred, and though this 

may be partially explained by the fact that it was the most recent, it does in­

dicate that its impact was great. It was de first drought experienced by the 

vast majority of the non-Maasai farmers interviewed since they had begun 

farming in the area, and the lack of' rainfall drastically reduced their 

harvests. 
For the Maasai farmers and herders the greatest problem brought by 

the drought was its impact upon their herds, while for non-Maasai farmers 

inadequate water supplies, lack of food, and a scarcity of land constituted 

the greatest difficulties. Throughout the area the period of the drought was 

one of general social unrest and malaise and the incidence of theft and 

arguments increased. In view of the major differences between the herding 

and farming system and of their capacity to cope with drought conditions, 

the effect of the drought upon each will be discussed. 

The Impact of )rought on Niaasai Pastoralists 

The principal effect of the drought on Maasai herders was the loss of 
livestock, which resulted in a reduction in the food supply of the 

population. Animal numbers declined due to death caused by disease and 

starvation and as herders sold stock to raise cash to buy food. The value of 

the livestock that died or were sold during the drought in the Loitokitok 
area has been estimated at nearly Kshs 17,5(X),IXX) (U.S. $2 million), of 

which sales accounted for approximately one-third (Campbell, 1979b). 

One measure of the severity of the problem is clearly the monetary 

loss due to death of animals. The losses may also be examined in terms of 

the ability of the residual herd to provide sufficient food to meet the 
family's subsistence needs. A traditional strategy of pastoralists is to build 

up the numbers of livestock in good years in anticipation of the losses that 
will occur during a drought. Ilcrders altllpi to enler a period of' drought 
with sufficient animals to enable them to provide for their subsistence 
needs, despite animal deaths and sales or loans of animals to others. 
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At the time of the survey the average herders had insufficient livestock 
to produce their suI)sistClCi neCds even uinder good range cojidilions. The 
greatest deficit was in the number of sheep and goats, which are an 
illportant source meal are often toof and sold for cash buy food dUriihg
periods when the milk production or the cows decreases. (iven (he ret urn of 
favorable conditions that occurred soon after the survey was completed, the 
Nlaasai should have had enough animals to rebuild their herds and rapidly
beCe able to fulfill their stsistcnce IIeed, (Dai and Ilj1r1, 1976). This \%as 
indeed the case (MeIadows and White, 1979), but at the time of the survey, 
al [li of tle drou many familics e\\ic to mcet their totalend hIt, u.ablc 

subsistence needs from their herd. The capacity of a family 
to provide its
 
subsistence depends on the size of the fanlly, on that of'the herd, and also
 
Oil mllanaglllelm t strategies and access to resources. Illthe survey area, those
 
\%ho enitred th1e of %kitlh te laucr elrds
period drounf1 C\pericuced
 
proportionately fewer losses than those who had fewer 
 animials, and their
larger residual herds afforded greater opportunities for recovery. At tile 
onset of the drought the poorest 20% of herders owned insufficient cattle to 
meet tieir subsistence needs, and by the end 60/o were unable to do so. 
Despit thetfact that t li Maasai are freqItentlI accused of overstocking, tile 
evideIncC from tile drought demonstrates that the majority were not
 
overstocked relative to their long-term subsistence needs. a subsistence-
Ill 

oriented production systel, large families require large herds and among
the herders surveyed it was more comonon for ov.r'toct:ing relative to 
slbs',isteu lculed, ( occur all.io lle:hial .IIIiomI- l1'Iiijies.g ",iimI l.rt 


There have been frequent calls for poliLies to reduce the stocking rate
 
in laaxailaiid if] or-dCr to pic'etll cIts iroitinczital ion. Onlridt
()ti occasiol, 

iII 11t absceC of drou!,hIt and di',,, livCstock iuI)crs \\,ill increase ald 
tax the carrying capacity Of tlie land. This reflects a rational response on tile 
part of lerders to insure themselves against tile effects of future calaillties. 
Strategics designed to prevent overgrazing must be developed in a context of 
oCrall econllollic gro\ hi, pro\ ding alternali,esCo liv.estock Istie source of 
,as in',, rather than in promoting tie illusionary pa)n;icea of' dcslocking. 

The Impact of )rought on Maasni iFarmers 

The majority of the 90 Maasai farmer respondents practice a mixed 
economy, hecrding animals and grc.,ving mainly subsistence crops. While 
cultivation is not new to the Maasai of the area, the designation of 
"farmer" is.%lost 'artitrs ro\ crops such ais llail/e, beans and potato
atlld Cotllit lc to rely Iasily oi livestock. This Contrasts wiit tile noll-
Nlaasai farmers oft lie area \%Iokeep very few aninals and for whom crop pro­
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duction is the basis of their economy. For most of the NIaasai l'armers the 
period 1972-1976 was the first ii which ihey had :o cultivate inder drought 
conditions. The most freCIuently stated problems during that ,eriod 
concerned the loss of animals, drought and water supply, land shortage, soil 
cio.,ion, and lack of' food. Though they view themselves as farmers their 
most severe problems concerned their animals. 

Livestock :coniinuc to provide the bulk of the Maa.;ai farmers' 
subsistence needs, though their herds are illgeneral smaller than those of 
the pastoralists. Prior to the drought the average herd was of sufficient size 
to meet the subsistence needs of the average family but the losses during the 
d rouLht re,luCed the herds below the subsistence level. A comparison of 
:'.:ners w~hWdi ficrent herd sizes demonstrates that only the largest herds 

contained enough ani mials to feed the people dependent on them at the time 
of tile survey, thouih prior to the drouight 70% of'the herds had been of 
sufficient size. The losses incurred during the drought varied remarkably 
little according to herd size, though the smallest and largest herds suffered 
the greatest percentage of' losses. Not all herd decline should be interpreted 
as a loss, hwever, as livestock sold represent liquidated assets rather than 
losses. 

The second SOllrce of' subsistence of Nlaasai farmcr, is crop 
prod nt ion. While sonic crops are sold, most of the production i,for hom . 
consumption. The Nlaasai have a,v\ry similar cropping pattern to that of 
tioii-,laasai farmers holi'l lh les wettion to !osing s\veet 

potatoes, a drought-,esistani crop. IhrUtMelOUt the area crop production 
was belowN normal, the deficit being moac severe for farmers in the drier, 
lower areas. It is estititated that crop productti0 contributed only one-third 
of thsse needs of the Nlaasai farmers in the lower areas. In thesubsistetice 
absence of their herds the Nlaasai tanners, particularlv those in the lower 
zones, \sottld Ihave Ibti in severe difficylt y. In the event, tile combination 
of livestock ard clop productioni appears to have been lore successful in 
overcoming droughit-related shortages than cither activity practiced alone. 

As wi!l be shomi later, while tile Liaasa; farmers did call upon 
traditional strategies f'or reducing the ef'fects of drought, they received 
faniie relief' poportiotally less than other people, denonstrating an ability 
to provide for lost of their subsistelcc neCed,,. \While the iiiaior specific 
effects of, the drought wel-C t'elil li',.estock losses and ill reduced 
harvests, the Nlaasai farmers, and all farmers, complained of a general 
feeling of' ueasC and social disturbance during the period of' drought. 

The Impt'l of )rought on Non-MNaasai Farmers 

The majority of non-N laasai farmers in the Loitukitok area are 
Kikuyu and Kamba people Mito are recent arrivals inthe area (Table 11)from 
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Table If. Date of Commencement of Farming in the Loitokitok Area by Non-Maasai Farmers" 
Kikuyu Kamba Other TotalPeriod " 
 " 
 N N

3 1 3 21962-1966 9.7 9 5 4
2 6 4 
 181967-1971 31 13 1039 
 8 
 25 
 7 32
1972-1976 39 46 35
49 
 21 
 66 
 9 41 
 69 
 52
 
"Data from Campbell (1979b).
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many parts of Kenya but primarily from Central and Rift Valley provinces. 

in the survey had come to the area from
About onc-fifth of the farmers 

Tanzania. 
immigration in the post-independence period,

The years of rapid 
by favorable rainfall conditions, and the

1967-1972, were characterized 
to plant crops such as maize, best suited to areas with

farmers tended 
1972 resulted,relatively high rainfall. The decline in rainfall amounts after 

therefore, in a more severe reduction in harvests than might have been the 

case had crops more suited to the area's environmental conditions been 

planted. For most of' the non-Maasai farmers 1972-1976 was the first period 

area, though many had
of drought they had experienced in the Loitokitok 

in their home regions.done so 
beans,The non-Maasai farmers concentrate on groing maize and 

but cultivate a variety of crops both for subsistence and for sale. Unlike the 

Nlaasai they keep very few animals. [hese farmers are found in two main 

zones in the area. The Kikuyu are predominantly in tile bufier zone 

border, while the Kamba are found
immediately below the Tanzanian 

Kimana where they cultivate under irrigation.mainly around 
these farmersThe most frequently mentioned problems a ifecting 

water supply, land shortage, and lack of
during the period of drought were 

food. In the absence of significant numbers of livestock, crop production is 

the mainstay of the non-Maasai farming economy. The majority of farmers 

are thus able to produce a surplus only in good years,
have small plots and 

while during the drought htnger was \idesprcad. 
produce crops depen deld on the location of

The ability of farmers to 
Tho>C tfarms located hidier onunl-der cultivatioi.their fields and the area 

the mountaill slopes received More rainfall than those in louer-lying areas 

and others located along river valleys or around tile swamp margins xere 

also able to produce crops. 
farmers faced a MONe dif'icultIn general, however, the non-NIaasai 

farmers or pastoralists during tIe drought.
situation than either the Nlaasai 


The far mers in the low-lying dlier areas encountered the 
 most severe 

with expanding the area
problems, illustrating the difficulties associated 


under crops into the less well-\altcred parts of tie regiol.
 

TI.E REIESPONSE TO I)ROU(;IIT 

A number of studies of the response of African societies to drought 

areas prone to recurrent drought the populationhave demonstrated that in 
siategies are

ustually devclops Iicchanismus for reducing its immpacl.,uch 

usually integrated within the socioeconomic framework of the society but 

the system. People
increase their importance once drought threatens 
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become r:ore vulnerable when their society is undergoing a process ofadjustment to altered social, political, economic, or envirooluncnal
conditions because, particularly if good rainfall conditions prevail, they aremore likely to concentrate on adaptation to meet immediate needs than onthose required to allevia'e a less imminent situation. This was certainly trueof the recent arrivals ir the survey area who had not had caase to developstrategies for coping with drought during the period of settlement in the 
region. 

The Maasai Pastoralisis' Response to )rought 

Among the Maasai, traditional strategies for coping with drought aresimilar to those of other herders in Africa (Campbell, 1977; Dahl and-Ijort, 1979), including (a) the movement of livestock, usually in the care ofthe ,oun !cr men and inoran (warriors), away from the boma (kraal) inscarch of pasture and water; (b) increased intrafamily assistance in terms ofhstock ao;tn the. callin, rccipfoc;l / utells; (c)
and uponi ot -,ilHW 


ra.,,r; (d) scllin,.- stock I r;isc cad); and 
crr 


(e) increased use f alternativefood supplies such as grains and wildlife meat. These strategies aremutually excilisiHSe anlJ thus ot'tor 
not 

a wide range of altern .tives thosetoaffected by drought. An additional source of a.ssistane morein recentdrou!hts has been famine relict provided b govertnment, missions, and
ill: C1i lo 
 l a cliCiecs. llfo linatiolr l- -idcd l rclpolldcilt toas theirativitics during the drought demomstrates that not oly did the Maasai 
pastoralists resort to traditional coping strategies but also that they are
conltin1ally reviewing tile situation, itsessing the 
 viability of' these coping
mechanisms, and adopting others where necessary. 

Mo 'em ell I of Peopfe 11(1 It-erds 

The intensity and frequency of movements of livestock and people are
related to the distribution of available 
resources. As a drought intensifiespasture deteriorates, water becomes increasingly scarce, and movement is
iecessar to obtaill ICCess to Ihese resoutrces. In tIhe Carly stages of drotmilt
it Is nlitial Ifor sl ole aimllilics to it Illorcnuovc; is common for tlhe
,tllIg en Io i , e as,;\' wi h the herdsk it search Of pasture and \valer.whien the available resources become totally ilt.sut Itclent wiI \\hole 

Only 

families move. In the survey area some grazing and water resources remainedavailable among the lower slopes of Nit. Kilimanjaro, wasand thus there 



I 49itRc!.l)()1I I)roihIt AIIong K n i-a.armuei ild IIerders 

relatively little need for local people to move widely. However, herders 
from other parts of Maasailand moved into the area to take advantage of 

the available resources. fhere was no major movement of Maasai 

pastoralists from the Loitoitok area toward Nairobi or other main towns. 

Reciprocal, rraalgelnet'tsforSharing Livestock 

The MNaasai keep avariety of livesto'k, cattle, sheep, and goats. These 

animals respond differently to the impat of drought and a diverse herd is 

one way of reducing the risk of a total loss of livestock. This objective is 

also achieved 'by splitting up the herd and moving some of the animals to a 

different aela to be looked after by relatives or friends. Such dispcrsal of the 

herd results in its exploitinug a wider resource base, thus, should one area be 

unable to support livestock those el'eCMhcre may still survive. 

This strategy is also a means by which those who have insufficient 

livestock may borrow animals to help meet their subsistence needs. In the 

survey arCa such reciprocity COIvu1LO1. g the drought, more fre­was du1n 

(uently involving relatives than friends. 
Au interest ing aspect of tile sharing of animials is that the process 

involves a higher percentage of individual ranch owners than members of 
group ranches in tile loitokitok area. Ili view of tile general consensus 
among Maasai that individual ranchers tend to give up traditional behavior 
patterns and of the findings of Hedlund (1971: 27) that "there isan explicit 
reluctance among individual ranchers to take part in any Lattle exchanges 
with friends and even close relatives," this degree of pai 'cipation in 
reciprocal cattle sharing is surprising. Many individual ranchcrs were able 
to graze their animals on group ranches of which their sons are registered 
members, and thus their individual ranches may have been in better 
condition than group ranch areas clue to lighter grazing pressure. As the 
drought intensified it isnot unlikely that communal pressure was brought to 
bear to encourage individual ranchers to share their resources with relatives 
and friends. 

The exchange or loan of animals is not the only form of assistance 
among famiiy members during the periods of hardship. G;fts or loans of 
food and money are not infrequent and many other forms of assistance take 
place. 

Sale of Livestock 

as aIn dif:cussing the subsistence role of iivestock their importance 
source of capital should also be emphasized (Baker, 1980; Goldschmidt, 
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"hlu' Il. Sales of l.ives.Iock by 5S %.LiN I lrdiN Re­porting A.cltualNunihciN Sold" 

Cattle Sheep Goat 
M.-
Standard deviation 
Range 
Average price/hcad (Kslh) 

8.86 
9.86 
0-60 
200 

,1.46 
3.34 
0-12 

90 

7.92 
3.18 
0-30 

60 

"Datit fno11 Campbell ( 1979b). 

1981).' Cash acquired from the sale of animals is used to buy food,clothing, and other items such as beverages (Meadows and White, 1979). Inthe study area sales of stock were considerable (Table 111) and provided anaverage income 0f aboutt 2500 Kshs during the year preceding tie survey.
Over the same period, reported expenditures on food, excluding beverages, 
averaged 1400 Kshs. 

As.sistancefro, Other Sources 

As milk production from their livestock declined, other sources offood, particularly grains, became important. Herders obtained grain at themarket, from relatives who grew crops, and from relief supplies providedby the government and the Romatl Catholic mission and in most cases
distributed according to need. The Maasai also consumed wildlife meat;29'o of respondents stated that it was better than nothing. Eland andantelopes are their favored quarry. In contrast, the farmers of the area do 
not consume wildlife. 

Prayer 

Over 90% of respondents had prayed for rain, while payments to theIa/ibn (priest), in tile l'orm of shep, goals, or money so that he nightintercede to end the drought, were common; 85% of herders in the survey
had made such contributions. 

Information on income and expenditure was oblainet during tilequestionnaire survey bvrequesting respondents to recall their incone and expenditure during the year prior to thesurvey. Given the possibilities for erroneous recall these figures should be read as beingindicative rather than precise. 
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Niaasai Farmers' Response to )rought 

The majority of Maasai farmers retain close links with the pastoral 
community both through relatives and through membership in group 
ranches. The responses of the farmers to drought conditions reflect the 
importance of livestock in their economy and the continued links with the 
pastoral Nlaasai in that many of the strategies adopted by the pastoralists 
were also followed by farmers. 

Movemoen t of People and Herds 

As explained previously, the Maasai move their livestock in response 
to the availability of water and grazing resources. This remains true of the 
farmers as well as the herders. At the time of the survey over 30% of the 
farmers' cattle and 200 of their sheep and goats were away from the farm 
being cared for either by re'atives and friends or by members of the family 
who had moved with the livestock. It was reported by 23% that members of 
their family had moved away with the livestock in search of' pasture, 
particularly to swampy areas such As Kimana, where pasture and water were 
available. 

Reciprocity /1Amotng Relutives and triends 

The movement of livestock away from the farm reflects the continued 
willingness of Maasai to allow livestock trom other, less-favored areas to 
graze on their land. This is particularly well dev,!oped among the pastoral 
Maasai. Sharing of foodstuffs is also important for farmers; 42wo of 
NMaasai farmers stated they had given food to relatives, 19% had received 
food from relatives, and 37/o of pastoralists said they had received food 
fron relatives. It appears likely, therefore, that the relatively advantageous 
position enjoyed by the Maasai farmers due to their mixed resources 
enabled them to provide a great deal of assistance to their less fortunate 
relatives during the drought. 

Assistancefrom Other Sources 

"lhe principal off-farm sources of food during the drought were 
purchases at the market, gifts from relatives, and famine relief. In order to 
raise cash to buy food at the market, the Maasai farmers -ngaged in a 
number of activities. Of the average cash income, 36% came from petty 
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trading, 31% from th,: sale of livestock, and only 10% from the sale of crops. Tile type of activity differs from one family member to another; thehead of household is most likely to trade, particularly in livestock, the sons 
to work in towtn, and tile wives to Se/ f.ood. It i's notewortly thal fewerMaasai farmers (41%) than non-,laasai farmers (53o) and Maasaipastoralists (67%) recei,ed famine relief, an indication that their mixed economy enabled them to cope relatively well during the period of drought.The Nlaasai farmers continue to maintain strong links with the pastoraleconomy and to respond to drought in traditional ways. However, theirmixed economy appears to allow them more versatility in time of drought asthey are dependent on neither livestock nor crops for their entire subsistence 

needs. 

T[he Response (o lIroughl Among Non-,\l asai Farmers 

The majority of non-Maasai farmers recentare immigrants to theLoitokitok area and the period 1972-1976 was the first in which they hadexperiejiced indeqnate rainfall. Prior to 1972 the farnier. had concenrated 
on scitling into the area and developing their farms to produce sufficient crops to meet their Subsistence and cash req uirenents. Little attention hadbeen paid to developing mechanisms for coping with the effects of drought,sich I.s those foUnd to be integral components of the way of life of farming peo­
pie clsewhere iii Africa who are prone to similar problems (I allein,;de, 1975;Oguntovinbo and Richards, 1978; Campbell and Tirechcer, 1982; \Vais, 1983).

The crops planted by the farmers did not yield sufficient harvests tomeet subsistence needs during the drought, and though many people hadstored some food it was insufficient to offset the deficit in the harvest.Discussions with farmers as to precautions they could take to reduce the
impact of future droughts demonstrated that while they 
 know what
precautions might have been useful, they had not taken them prior to thedrought. However, after the experience of the drought period, more

drought-resisting strategies 
are likely to be implemented.


In order to overcome 
 the shortages the non-Maasai farmers haddepend onl purchases al the market, the of stored and 
to 

use food, famine
relief. The purchase of food was tile largest cash expenditure of mostfarmers, the average amount of 1700 Ksh accounting for nearly half of theirreported cash expenditure. Tile principal source of income to pay for thisfood for the Kikuyu was off-farm business activities, such as shopkeeping,
and remittances from wage earners ill town, though crop sales accounted
for about one-fourth of the average income. Crop were ansles also
import~uit source of income for the Kamba respondents who, unlike other 
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groups, also earned cash through wage labor, which accounted for nearly 
20% of their total income averaging 1153 Kshs. 

Assistance'from Relatives 

Assistance from relatives is not as wtli developed among the 
non-Maasai as among the Maasai and few non-Maasai farmers reported 
having given or received help from relatives. This is probably due to their 
having few relatives in the immediate vicinity. A few did state that a 
member of the family, usually a son, had moved away to stay with relatives. 
Most of' ihcse had let the l.oitokitok area and retturned to the area from 
which the family originally came. 

A ssitancef'ro/ Sources Other than R'lativs 

Assistance from sources other than relatives was restricted mainly to 
famine relief provided by the government -and by the Roman Catholic 
Mission. It was distributed according to need by the leaders of the 
community. The greatest need was felt by the pastoralists and the 
non-Maasai farmers who lacked the variety of resources available to the 
mixed farmers. The necessity for taneuC relief was such that it was second 
to the market place in importance as a source of food. 

Off-Farn A clivities 

In their studies of migrants to other semi-arid areas of Kenya, Mbithi 
and Barnes (1975) and Wisner and Mbithi (1973) noted the importance of 
off-farm income as a supplement to crop production. This isalso the case in 
the Loitokitok area; the range of off-farm activities practiced by 
non-Maasai farmers is shown in Table IV. Not all farmers had off-farm 
income, however, and the table reflects the responses of the 45% of the 
samp!e that declared such incomes. It demonstrates a variety of activities, 
based principally on local resourccs, that are engaged in to diversify the 
farmers' sources of income, though sales of food crops was the most 
frequent response. 

The non-Maasai farmers had to rely heavily on their own agricultural 
resources during the d, aught. Intrafamily ties were weak as most had only 
recently moved to Loitokitok from other parts of the country and famine 
relief was of great importance in offsetting deficits in crop production. 
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Table IV, Source of Off-Farm icormc of 61 Non­
,laasai Farmers" 

I e~rccnt I ge 

Number (% 

Selling food or crops 26 43 
Working in Lo%%f 25 41 
Bia.sharu (Irade) 13 21 
Selling charcoal or Iirics ood 11 18 
Duka (shop) 8 13 
Selling beer 6 (0
laboring oii anoithr farm 6 10
 
Other 
 7 II 
"lala from Campbell (19791). 

PRECAIUTIC ",SAGAINST FUTURE DROUGHT 

I)rought is recognized as a recurrent problem by the majority of the 
people of the area although many farmers in the survey stated that they did 
not expect drought in the future. Somen Maasai farmers may regard their 
mixed farming system as providing sufficient protection against drought,
while non-Nlaasai farilcrs, recently arrived in the area, may regard the 
recent phenomenon as a unique event. Among those respondents who
stated that they did expect drought in the fuure, almost all recognized
precautions they would take against its effects (Table V). The precautions
emphasize economic activities and many represent divergence from existing 
ones, and thus may alter their way of life to adapt to changing 
circumstances. 

The respon:es of Maasai herders demonstrate a concern with the 
building up of reserves through keeping more animals, growing and storing 

Tlible V. Plecltcllions aimi ti[e )itlt,'i" , t 

l'crcentagc ol es)ondclnts (1u) 
%ltalal .,lMaaai N n-" .tp i
 

P'fca'tionf herder-, tar titer-s lmmcrs 
Increaise herd si/e 65 2 (0
(rOW 101C crops 57 30 ,10

Sae tsh 
 51 65 84 
Store food .14 18 23 
Reduce h.fd sile 21 0 0 
Reduce lamily Sim 14 0 0 
1'..'C
land s 0 0
 
Work otl aiil I 4 9 
Olier 5 12 7 
Nothing 0) 2 

"),ih I'iri Cu lniell (1979b).t 

r" ' . 
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saving Ill .cv Tie i% r 

Subsistence needs 


crops, and cash. () If coilJ)ir~ltie ccc+ 1cc ' 
of, thos ca%hlk)c c111 i,. drau tl! wli ir r e,.,d-, 1; 1" 

not surprising that increasing 'erd size is the nost frequcn,ly cd. 
precaution against future drought. However, new mccha:iisnil, are beine 
adopted, particularly among younger Miaasai (Table VI). The younger 
respondents tend to believe that reduced livestock numbers, increa..ed cash 
savings, and cultivation will reduce the negative effccts of droui,1,t. "hould 
these view,; be main tained '!Id become more widely acccpted, a reduced 
emphasis on herding relative to cul i ,ation may lead to the cmergcnce of a 
Itixed pastoral economy in Miaasailanid.

Ihis process has begun. A number of Maasai already consider
 
dhcinselvcs arters, though they continue to 
 herd livestock. Their
 
experience during the drought lends credence to 
 tie notion that mixed
 
economiy is more resilient than cither the livestock-dominaed or
 
crop-dominated ones. All three groups give prominence the idea
to of
 
expatidiglhetile arca u.der Soic seck area
crops. to extend the cultivated 

fart her into the drier, low',.r lands; while this would provide additional fari
 
land it would also accenItuate ie issuc of conflicting demand for resources
 

arom the farminlg and h,'rdin, sectors of the econotw y. Others, recognizing 
the cmer.-'igme shortag1e of"aiaic land, are using their land more intensively 
by reducing the amount of laud left fallow. Such a response to an increasing
population-laud ratio might be aInicipatCd (13oscrup, 1965) but it entails the 
risk of' c: acerbating the oil erosion problem, already recognized by 
one-third of rCspoIdenIts ash being severe, because f'ewfOther conservative 
inputs to tie fariiting System such Ias 1ttlring and terracing are being 
made. It o:hicr areas of Africa where farming and herding occur in close 
proxiliu t1 uc of la:u1eluc a, lerilili/cr i.s coiiiiioi (Boulet, 1971;
Dupire, 1972; Ludwig, 1968), but in the study area the non-Nlaasai farmers 
ovn fwc, livestock and they do not permit the Maasai animals to graze on 

Tablle VI. lrc.'cillliiml, Arlaillw, k';[ure Dmtlijuht 

b\ A\ec of Reiindc;,, .\i,,an I lcidc" 

Are 
3o) anld unidcr O~el" 301 

. . .. . .. .. . . ( %' : 4 ) ...(N\ - 117) 
Iiicae;e fIc .1size Ii 87 
l)ccrease herd wuze is 27 
( hl crops 26 (10 
S;I\e c;1i11 23 55 
SloiI oi d 17 52 
"Daila Iromll (Camlphci (19)791)). (Cm'lilule , ' d 

13.215, d 4; ciilic,iI \ Il0.i5i 9.488; ciiical 
\2 (0.0)1) 1277. 
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their fields, even after the harvest. Among the Nlaasai themselves there may
be an opportunity for a more compatible rather than competitive land use 
system to emerge as Maasai farmers are less likely than non-Maasai farmers 
to deny access to their crop land to their own animals or those of herders. 

While such compatible land use may allow for greater diversification 
of the Maasai economy it entails risks to tile herding economy as a whole. 
Hjort (1981) warned of the development of "agropastoralism,'' a system in 
which the primary source of subsistence is farming and ay surplus is 
invested in livestock, which may lead to tile herds cf farmers expanding
,into areas formcily monopolized by nomadic pastoralists, creating a 
double impoverishment for nomadic pastoralists vho experience competion 
for limited pastures and can no longer obtain food within the region" 
(!'2 1: 140). 

The increase in agricultural activity may affect not only the ecological 
resource base of herders but also the viability of the herding society by
altering fundamental relationships among the society, the environment, and 
the herd as a social product of that society: "Pastoralists can become 
agriculturalists; however it is not simply mattera of shifting economic 
forms and retaining the same societies but a matter of fundamental 
alhcrati iu, not just of tile means of li t id.lv asproductiht owell" 
(Rigby, 1981: 162-163). 

A further cause of concern regarding tile viability of the herding 
system in tile area is the future of the group ranches. The possibility that the 
grazing land currently lcic tinder group ranches may be insufficient for the 
needs of a growing population was recognized at the field seminars. As the 
population increases and as moran become jtnior elders and seek 
nembcrship in the ranches, demands that each member be allocated 
individual tracts are expected. This situation would inevitably be to the 
advantage of the wealthy and could resulIt in the marginalization of many.
As Hjort explained, greater emphasis on the individual could lead to a 
decline in group support, a worsening position for the poor and an increase 
in agricultural activity both by the rich wishing to diversify their activities 
and by the poor who "engage in small scale cultivation-the only option for 
those who have no opportunities to leave their families or no market for 
their labor" (1981: 141). 

Thus this strategy for reducing vulnerability, which many Maasai 
appear to favor may provide s;hort-term benefits to a few who succeed in 
diversifying thiough CtI'ivation but it implies important long-term 
conseqiences for the society as a whole. 

Tile saving of caIsh is also seen as a Iseful precaution by Maasai 
farmers :tnd is that most frequently mentioned by non-,",aasai farmers. 
People recognize a number of di fficulties with this strategy including tile 
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theylow ability of people to save money and the lack of a bank ai. which 

might save. Most farmers gain cash income directly after tlh: harvest but 
on immediate needspurchasers pay low prices and what is earned is spent 

such as school fees and clothing. Discussion at field seminars indicated that' 

produce if they organizedfarmers might receive better prices for their 

themselves into seller cooperatives so that they could negotiate a higher 

price for their crops. Many suggested that planting cash crops, such as 

coffee, would be a vay of raising their incomes. The need for a bank to be 

established at Loitokitok wa.> accepted by most people at the seminars but 

they realized that government action would be needed to accomplish this. 
The availability of a bank might also encourage those who keep 

are healthy andli'estock as a lcans of saving to sell the aninals when ttle' 

al uihle rather than at times of need, such as in a drought, when the 

animals are in poor condition and fetch a low price. During the drought 

peoples' sa\ings, livestock, were devalued agais tlie conilmod,ty they 

wished to buy, grain, because the quality of livestock had declined, giving a 

poor selling price while the scarcity of grain drove its price up. Cash saved 

from the sale of healthy livestock would maintain its value relative to grain 

better than livestock. 
Many farmers also expressed an interest in storing food crops. The 

as many farmers have toamount available for storage is, however, limited 

sell any surpluns to raise cash and thus this may not be a viable strategy for 

them. For those who do have sufficlent surplus to store, difficulties arise in 

due losses damage.tile storage process to from vermin and insect The 

people of the area recogiii/e a need for the construction of a suitable storage 

facility in tile area to which they could cantribute surpluses for use in time 

of droug-ht. 
A feature of tile precautions listed by Maasai and other farmers in the 

area is that most concern activities that the people can implement 

themselves wit!h little assistance from outside sources, such as the 

government. It became apparent at tile follow-up field seminars that people 

did recognizc there wi,, much they could do themselves to alleviate 

drought-related problems, but they also realized their own limitations. For 

example, while they c;l increasCe herd si/c or plan1t different crops Without 

a baik \ithout such assistance.external help, they could not open 

)ISCUSSION 

This study of the responses of the people of southern Kajiado District 

to the drought of 1972-1976 has demonstrated that , like other people who 
developed a range oflive in areas subject '.o natural hazards, they had 
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strategies for reducing its effects. More importantly, however, it is clear 
that the cffectiveniess of these strategies was related not only to the intensity 
of the drought but also to their viability within a changing broader social, 
conomic, and political cnvirointiltt. From ai mceorological standpoint the 
rainfall deficiencies from 1972-1976 were not particularly severe, yet
changes in socioeconomic conditions, clearly reflected in the land-usc 
pattein, had resulted in the population bing more Vulnerable to reduced 
rainfall. The conclusion'; of oticr researchers that tIle impact of natural 
hazards is as much a function of political, economic, and social conditions 
as it i. of environmental one., are borne out h, this study (.,ce footnote 2). 

Allnoll the illo.+t i po ltaut Iactors affecting the people of the area 
has been the recet immirlat ion of 'a;tttr, which has si.nificantlv altered 
htnd-use pattCrtts and has resulted ilt the newly ,r rived farmers being 
ill-prepared for a drougt and tile herder-s bel.ing deprived of imtportant 
drollre l-relcil p, ttlre by t1C tprcad of' cultivation into these alea,. The 
changing balatce hetween culti,,atio and pasture has important 
iniplications icearditg the future of the at ea. 

Ruthenberg (1977) has ltnCst orted the strategy oi encouraging 
10setCIlt otf fartiers from1 tile densely populated high potelItial lands of 

Kentvu to the humlid margins of the ranedands because cultivation in these 
drier lattds entails highe, i isk due to the unpredictability of rainfall. As an 
altcrn/ative lic proposed that more intensive use be ni, de of the areas 
traditiottally untder cultivation in ihe western and central regions of the 
country'.II,'ve, tile issue of intensification o!, land use itl these areas 
threatens focus on the tolitically charged qutestion of land distribution in 
tile highlands (Sorrensen, 1967; Wassermani, 1976) and in consequence the 
current efforts to prontote the development of the arid and semi-arid lands 
are likclv to be actively pursued (Governmteit of Kenya, 1979). 

The dcnnnd for cultivable land will increase in the study area not only 
a." itmigratiot -f tarners contitucs but also if both farmers and herders 
etXpand t ie area eite used !or crops as a t for redttlCing the effects of,rlty 
droglht. This strategy was cited by many respondents who indicated that 
they wo ul d ciultivate it tile lowlands, around the edges of swamps, and 
alolng river valleys. Under these conditions prime pasturclattd will be lost to 
agricut Ltire and the resources available to herders will be diminished. 

hFileherders of the area are acutely aware of the variety of resources 
available in tle area (\'estern ard Dtinne, 1979) ind their land-use systern is 
dependent on access to different ecological zones at diferet ti mes of the 
year. Continued removal of the more humid areas from their resource base 
threatens to disrupt the ecological basis of their productioi system. Further, 
as hljort (1981) and Rigby (1981) have suggested, the expansion of the 
farming economy implies ftadarental changes in land owtiershit and in 
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may undermine the ideological and social bases.of 
social relations that 

herding. 
The lack of cornplementarity between farming and herding in the area 

is in contrast to many other regions of Africa where they often interact in a 

et al. (1979) have 
less competitive and more supportive manner. NcCown 

a number of ,atcgot ics of interaction. They reeognize "ecological
identified 
linkage" whereby, for examp.le, herds may graze on crop residues following 

in the form of trade of products of 
the harvest and "xchangt linkage," 

may result 
herd and farm, as being, cot aplementary, "compettii,n linkage" 

the expense of grazing land.
where agjicultunrc is expalding at 

themainly at
In the study area some exchange linkage does occur, 

and small stock are sold by the herders and grain
market ",here nil k, hiden, 

as an acceptednotis sold by farrlers, Lcolocical litkage has developed 
complain that livestock 

form of interactitn, although many farmers did 
been demonstrated,

grazed and trampled Iow crops, and, as has 
Crucial to an 

competitiot linkage is present and appears likely to increase. 
that the short period ofrecognitiontutderstanding of this situation i., ihe 

there may not have permitted linkages
farmers e 

must alo be aware of the attitude atitong tile Maasai that theytime nmost ha lived to 

deelop. ()e 
to the area set aside for their use under the 

teed to protect tMeir rights 
British colonial authorities. Many Maasai fear 

agreetents made with tile 
by politicians who are 

that the independent goveromttett is dominated 
of herders and are 

te needs of faritters than to thosesympat'tetic to 
iade during the colonial period.respeclt the treatestherefore less likely to 

tile tsso economies may
\\hi0 potential for greater interaction between 


tteir being realized.
there are strong omstraints ontherefore exist 
drought indicates that the farmers and 

The experience of the recent 
occursaffected. ,As population grostlwere 

among both groups atnd a, imritigration contittues, the iumber of people in 

are limited aid itt the evett 

hterders of te area severely 

the area increases. lte resourc'os available of a 

dependent subsistence
future droughtt a larger population, largely on 

tile peoples repottes to 
prodctlionl, will be \ i'wlmtble. lhe Cs idlICL fronl 

the drought is that they are prepared to chatige selected aspects of their way 

are aCti\ Clv' seKittg actiottS that ilay reduce their risk. If 
Of life and 

can be taken of tihis readiness to change, developmeint of 
advantage 

ntay be possible. The knosledge the people have of local 
MNaasailand 

and economic conditions is reflected in the variety of 
envirotimental 

field sealitars. The majority of tNese could 
improvemttents sUigeste dc at the 

others would require financial and
wit l,:)cal resources;bc it plemeited 

or other agencies.technical assistance from government 
plans for tile area under the current

In preparing development 
land deselopntt, it would be Untfortunate

entphasis on seii -arid 
if 

http:examp.le
http:bases.of
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planners should fail to recognize the value of' "local science" and t'-ot use it 
to prepare plans with tile locai confitritv.. % \Aiser iud Nlhithi (1973: 14)W 

pointed out, "a relatiN.clv low cost aind high heneti .ppro:tch Cor the 
 -,ov­
ernment in dealing with drou, hU1problem), is to build u1pon :ic lo.catl pat­
terns of adjustment to drought which have grown up in the dIffTerent coo­
logical toles of thc country, losterin, g those which seem to he Cffecti'c, 
di scoa::aui t some wh ich seem wast:l'ul, introdclitig new oie.,." 

The in olvernCnt of tile local people itl the tlanninig process hats not 
CCn aeotirit.ed,s.lbile cotititirte to eltplhai.re i,.Creilntaland pl aaier, 

ilii ro,.e l ts, il strlt is t e aclivities the '.jril t1lo lls of' the people will\e 

remainitullf11ilied, their sCpCrtiN.;e in tianarirgl 
 restltles ill t diflicillt 
culvirotrint will he %%asted, and they will continue to be at risk to the 
effects of, droumzht. 

There is a great niced in (ie area to explore ways of stimulatirg
nonsutbsistence aspects of the economy. The Ministry of Vildlife andlouiiil has shown coIn.iderabie innovation iti bringing the bentefits of the 
tou,rist potential of the area to the residents.' Less attention has been paid to 
mealis of ,tinitilating the livestock ceotomy. There are indications that 
herders areIbecoming increasingly iivolved in tile wider ceconomy by selling 
more livestock and collmiing greater amounts f1 purchased food 
(Nleadows aId White, 1979). L.ow lis estock prices, irreCular stock sales, aid 
un1reliablc supplies of grains identifiedare as important constraits to the 
,reater commercialization of the livestock ecotornv, while in tile lotger 
term there will be a need for off-farti emplo.iment opportutni ies to absorb 
the growint! population iti productive actisities. The possibility of 
developil, a livctock-based itidustry, which woul c provide enployment
aid keep tile value added iti processing within Maasailarid, might be 
investigated (Campbell, 1979a 1981). 

'Cons.iderable attention is currently being paid ill Kenya to district-level planniung. This is a
relIcction of Ite adoption of a more decentralized approach. Recent contributions to the
dcbItl onI dccci0r1it/c je IIll hi',c Cl.iphl;,I/c-d tile iiijOliallice ol illc 
 olp illtil tn I.ll
icmotcc ,, ',t]tcs. aid it, plratio , itll pliting dLcvIi,,ions (Ir ic,t.rt ro aint W\Vct cr, 1979; Stohr
and Fra.cr t19)S bitt ,Ta 1ot, ), ;is yct little wc ~ilopractical i foil is I' i llgn itlc ill i lisdlifc tioln Inl }cill Ih c c , ;l I 11hi u11llt, ti lh l',lil l peCop)le llt CIL',ill\, u l lt t 

, ,colm rib tile Id c;I, ;ON%;ill Lis i ll, , 11ic t d -i I c-I c ,I lIk I i J ,1, C .Lllt IIIt I 1,11ll . 

"TIie Conllrtc li,,c liluic ot c~ol.ilcc Ilse ill tic ait ta tl tlllc t ill coiflict tclws ctll ticidc s
,iit farm.tctN tntI i \ccii ilnoinH t il'c l drti tti i \r it 'C at til't 1t iliciL Ih1' Icil ,, liC ioil.
Those conccrncd Nsillt wiidlife mi a rtcicmtt recogni/c that tle.ss wildlife-rclated activities call
coltribue to itic Ielihood ofiadjacent lanidowners, prcssurcs to r,.srr!ct wildlifc will increase. 
lc concept of i\'ol%ing local herders itit fariers int toumisnm Iltro lgh hvc ltr .,cnt inl tourist

facititics or ihrou,,h coipt.,rirIgi icin in aitity for tie rcsources ied by willife tri been 
accepled in is cing In[IIllcIllct (Tireshcr, P 76). It is it ticipalcd ha itf ithtife-ictiviIics 
call )icit il:oilte io tlc Ieeople of (Kaijiato t)istrici , such divcrstfication of tileceColirlry will Ie
 
Ic:epitcd by tie peop h.
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There is therefore a need to prepare a development strategy with the 

the pressure on the land resourcespeople of the area that ains to reduce 
their needs. Such a plan shouldwhile improving the people,' ability to meet 


assess contemporary trends in land use in terms of their continued viability,
 

lxantine possibilities for off-farm employment, and propose changes 

compat ible with local aspiration as well as national goals. In the absence of 

carc'ul pl:nini, contemporary trcnds will continue, the costs to the 

natioMnl economy of recurrent famine relict' will increase, and the potential 
will nocontribution of the rangelatids to Kenya's economic development 

be realited. 
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Energy Analysis of the Coal Fuel Cycle in an 

Appalachian Coal County 

A. P. Watson' 

energy analysis of the coalfuel cycle in anPreliminary results from an 

4palachiancoal county have provided a sytematic assessment of hidden 
energy subsidies in extraction, transport, processing, and combustion. 

Current results indicate that the system, operates at an annual energy deficit 
x 10" kcal. .4 major loss is depletion of the coalof approximately 350 

use of inefficient minin2 techniques. Althougz of smallerresource base by 
work force and community producti'it.'" frommagnitude, reductions in 

occupational accidents, disease, and road maintenance requirements for 

transport also appear to be significant. Further assessment is needed to 

verify assumptions and characterize additional data bases. 

KEY ,ORI)S: Appalachia; coal; encrgy analysis. 

INTRODUCTION 

Coal production throughout the Appalachian Basin has been 

expanding steadily since the Arab oil embargo of 1973. Approximately 60% 

of the nation's coal is mined in Appalachian states (The President's 
energy-use projections, based onCommission on Coal, 1980). Current 

estimated size of reserves and proximity to markets, indicate eastern 

bituminous coals will be in great demand for electricity production into the 
of a synfuels industry will alsonext century. Any potential development 

'IHcalth and Sarely Rescarch Division, Oak Ridgc National Laboratory, Oak Ridge, 

"lennessce 3783 1. 
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