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(ABSTRACT) 

Rural development in Africa’s arid rangelands has been 

exceptionally difficult. Conventional approaches to range 

and livestock development have consistently failed to meet 

desired goals, including increased productivity and improved 

living standards for pastoralists. Perspectives on 

constraints to successful development can be divided into 

two major viewpoints. 

The dominant view, which has guided these failed 

attempts, blames pastoralist for traditionalism and clinging 

to economically irrational and environmentally destructive 

herding strategies. From this conventional perspective, 

project planners have sought radical changes from current 

indigenous practice towards "modern" beef ranching and 

sedentary agriculture. 

The other major perspective views pastoral systems as 

basically economically and environmentally sound, though 

they are increasingly becoming less so due largely to



pressures for such modernization. From this view, 

development projects should instead include the 

participation of herder populations and be based upon 

indigenous livestock and range management practices. Thus 

far there have been few projects which encourage herders to 

build upon elements of traditional pastoralism, though such 

an approach is seen as having a better chance for success 

than the conventional approach. 

Several examples of failed projects are presented. Two 

of these failed partly because they denied genuine herder 

participation and were based on an inadequate understanding 

of indigenous pastoral systems. A third project faltered 

due to the unwillingness of the government in question to 

follow through on its appropriate, herder-oriented design. 

Two successful, NGO-sponsored projects are offered as 

evidence that the participatory/indigenous knowledge 

approach can serve as a viable strategy in donor-sponsored 

projects.
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INTRODUCTION 

The former disrespect for traditional systems...has given 
way to an increasing realisation of our own need for 
tutelage. 

D.N. McMaster* 

  

* (found in Baker,1975:87)



STATEMENT OF PURPOSE 

The primary challenge in African pastoral development is 

to assist pastoralists in improving their economic security 

while maintaining social and environmental stability. This 

is a difficult task in view of pastoralists’ rapidly chang- 

ing social, economic, and ecological circumstances. Al- 

though such problems are common to rural development gener- 

ally, pastoral development provides a unique and striking 

example. If progress in Africa’s rural development has been 

difficult overall, then rural pastoral development provides 

an extreme example of these difficulties. Common obstacles 

to sound and sustainable rural development are amplified in 

pastoral areas due to a number of reasons, including pas- 

toralists’ physical remoteness and mobility and because of 

outsiders’ ignorance of, and disdain for, pastoral systems. 

Within national governments, social science, and aid 

communities there are deep differences of opinion as to the 

underlying constraints on development and on the most poten- 

tially effective strategy in pastoral areas. Opinion is of- 

ten divided into two general categories, or perhaps more ac- 

curately, ideologies (Stiles,1981). On one side are those 

who see pastoralism as essentially irrational, leading in- 

evitably towards environmental destruction and economic de- 

spair, viewing nomadic herding as a primitive system which 

is naturally evolving towards the higher stage of settled 

agriculture. Those who espouse this view often seek a more



or less radical change from current pastoral production 

towards something seen as more "modern", reflecting the 

lifestyle biases of foreign "experts" and foreign-trained 

indigenous personnel. Such an approach usually favors "top- 

down" development strategies and is based largely on 

erroneous assumptions about herder behavior and impacts. 

These top-down approaches have resulted in few project 

successes. 

On the other side is the view which argues that pas- 

toralism is inherently a sound practice ecologically and 

economically which has to some extent broken down in many 

pastoral areas due largely to externally imposed pressures. 

In this view, adapting existing pastoral practices to new 

circumstances, rather than replacing them with foreign 

technologies and values, presents the greatest possibility 

for improving herders’ living standards. At the same time, 

this strategy allows "development" to occur in a way which 

is compatible with the world-view of the beneficiary popula- 

tion. Implicit in this approach is that program planning, 

implementation, management, and evaluation should allow for 

genuine participation of pastoral peoples. The potential 

benefits of utilizing local knowledge and participation in 

this way are expressed well by Brokensha, Warren, and Werner 

(1980:8): 

To incorporate in developmental planning indigenous 
knowledge: is a courtesy to the people concerned; is an es-



sential first step to successful development; emphasizes hu- 
man needs and resources, rather than the material ones 
alone; makes possible the adaptation of technology to local 
needs; is the most efficient way of using western “research 
and development" in developing countries; preserves valuable 
local knowledge; encourages community self-diagnosis and 
heightens local awareness; leads to a healthy local pride; 
can use local skills in monitoring and early warning sys- 
tems;... [these, plus] the likelihood of failure without us- 
ing indigenous knowledge - constitute a strong case for in- 
corporating this knowledge in development programs. 

This thesis provides a critical review of the literature 

on pastoral development and addresses the following ques- 

tion: Do participatory approaches utilizing indigenous 

knowledge offer a sounder alternative to "top-down" initia- 

tives in pastoral development? While "modernization" 

strategies in pastoral development have often accelerated 

social, economic, and ecological breakdown (see Gold- 

schmidt,1981), participatory approaches have seldom been at- 

tempted. 

Although it is undesirable to force upon pastoralists 

socially and ecologically inappropriate development plans, 

it is equally undesirable to retreat to a Utopian vision of 

the past. Rather, the task is to create conditions for the 

resurgence of pastoralists’ innate capacities for responding 

to the challenges that face them (Aronson,1981:48). 

A thesis on pastoral development necessarily encompasses 

many disciplines. However, a geographical perspective is 

well suited to this topic. Development issues and 

human/environment relationships involving complex social



systems and dependence on precarious environmental 

conditions are central to a discussion of pastoral 

development. These issues, in Michael Watts’ (1983:xxi) 

words, strike "to the very core of contemporary geography, 

whose intellectual lineages are closely bound to the study 

of the changing forms of the human appropriation of nature". 

More specifically, interest in sustainable agricultural 

development through building upon indigenous production 

systems has long roots in geography, including the work of 

Carl Sauer on Mexican agriculture dating back fifty years 

(Bebbington and Carney,1990). 

The areal scope of this thesis is mainly restricted to 

the arid rangelands of Kenya and also in Niger where 

selected projects are discussed. Examples are also drawn 

from other regions where pastoralism is practiced and are 

presented to illustrate pastoral systems and to support the 

argument presented in this research. 

OVERVIEW 

This thesis is divided into six chapters, each dealing 

with a particular aspect of pastoralism and pastoral 

development. In Chapter 1, "development", "participation", 

and "indigenous knowledge" are defined as they relate to 

African pastoralism. Chapter 2 presents the indigenous 

socio-economic survival strategies of East African



pastoralists, and then puts these strategies into the 

context of the changing world that impacts then. 

Chapter 3 addresses the image problem pastoralists have 

continually had among non-pastoralists, particularly among 

those in positions to impact herders’ livelihoods. 

Specifically, perceptions of desertification and 

pastoralists’ role in its creation have combined with views 

that indigenous pastoral economic strategies are 

"irrational". Such views have reinforced a tendency to 

promote "top down" pastoral development, replacing 

indigenous strategies with Western beef production and 

ranching systems. 

Chapter 5 provides an analysis of several pastoral de- 

velopment projects undertaken by major foreign donors in 

contract with national governments. Their lack of success 

is attributed to an ideology among planners and/or govern- 

ment officials which is "fundamentally hostile to 

pastoralism" (Horowitz,1986). In two of the examples, 

failure resulted from plans which denied herders’ genuine 

participation. Such schemes reflect an inadequate 

understanding of the indigenous pastoral systems. A third 

project faltered due to the unwillingness of the government 

in question to follow through on its appropriate herder- 

oriented design. 

Chapter 6 evaluates a participatory approach to pastoral 

development based on indigenous knowledge. Two NGO



sponsored projects based on this approach, one a restocking 

program and the other a herder association project, are 

offered as evidence that participatory approaches can serve 

as a viable strategy in major-donor sponsored projects. 

Also, a number of general recommendations are given which 

could improve the record of pastoral development. 

Chapter 7 concludes this work, reiterating the potential 

of participation and indigenous knowledge in improving the 

pastoral condition. 

Before proceeding, a caveat should be added. Participa- 

tion in development, though desirable, is not a panacea. In 

fact, in some cases participation may create unforeseen 

problems. Steven Sanford (1983:159-60) points out, for 

example, that giving herders complete control over projects 

can sometimes exacerbate inequality between clans or ethnic 

groups if a dominant group can use their control to suppress 

a less dominant group. 

On the other hand, past top-down development interven- 

tions had neither respect for indigenous strategies nor al- 

lowed pastoralists a rightful voice in their own develop- 

ment. The intention of this thesis is, therefore, to exam- 

ine the potential that as a first alternative pastoralists 

could direct their own development, unless it is proven that 

a more top-down, non-participatory approach is better suited 

to a particular situation. Salzman (in Galaty et al. 

1981:280) expresses this point beautifully:



Do not governments and their agencies favor a priori cen- 
tralized, bureaucratic control? It is the nature of govern- 
ments to have this bias. So a certain tendency [towards 
top-down control] already exists, and the power of the sys- 
tem is behind that option. Consequently, it is necessary to 
weight the range of decentralization and democratic local 
control. Our general principle should be: control to the 
local people, unless good reasons are demonstrated for an- 
other arrangement. (my emphasis)



CHAPTER 1 

DEVELOPMENT, PARTICIPATION, AND 
INDIGENOUS KNOWLEDGE 

It is high time to take African peasants [and pastoralists] 
for what they are - not children, not virgin wax to be 
molded at will but experienced men [and women] who, for 
generations, have successfully maintained a difficult 
balance under difficult circumstances... Only if we see them 
in this light can we get them off to a new start. (in 
Brokensha, Warren, and Werner,1980;p.6)
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INTRODUCTION 

Since African nations gained independence from colonial 

rule, billions of dollars have been spent on the continent’s 

development. However, development has turned out to be 

quite an elusive goal. Economic growth and standards of 

living remain relatively low compared to other third world 

regions such as Asia and Latin America while food production 

per capita had actually declined between the 1960s and 1980s 

(Lofchie,1986:161). Development in pastoral zones has 

achieved even less success than other sectors. While not 

fulfilling project objectives, many pastoral development 

attempts have actually undermined pastoralists’ ability to 

cope with normal hazards, let alone improved their living 

standards. Part of the problem in pastoral development, and 

in the development of rural societies generally, is the 

conventional project approach which fails to address 

"development" in adequate terms. 

WHAT IS DEVELOPMENT? 

Successful approaches to pastoral development require a 

clear definition of terms and criteria. The question, "What 

is development?", is controversial and has no universally 

accepted answer. Development has generally come to mean the 

process of improving the well being of people; poorer people 

in particular (Gade,1985). In the early years of 

international assistance "development" and GNP growth were
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virtually synonymous. Only recently has development 

addressed the all-around uplift of individuals and 

communities. Paulo Friere’s (in Goulet,1989:165) primary 

indicator of development was not GNP, but "whether people 

who were previously treated as mere objects, known and acted 

upon, can now actively know and act upon, thereby becoming 

subjects of their own social destiny". In this sense, 

development implies that the empowerment of communities and 

individuals to act on their own behalf is an essential 

ingredient to success. Increased community participation 

and the utilization of local, indigenous cultural values and 

economic strategies is therefore necessary to direct 

development, both by the community as a whole and by the 

poorer people in particular. 

"MODERNIZATION" 

Though pleasing to the ear, such "grassroots" 

development through community empowerment is not often 

encouraged by those with the power to choose development 

strategies. Rather, since the 1950s, the conventional, 

Western-style development with its promise of modernization 

and rapid economic growth has been the strategy of choice 

for most governments and development aid agencies. Termed 

"Modernization" by social scientists, the strategy reflected 

an optimism that “less developed" nations, if they followed



12 

the path taken by industrialized countries, would quickly 

experience economic growth in similar fashion. 

Fundamental to this ideology was the notion that tradi- 

tional economic and social systems, with their perceived low 

standards of achievement, innovation, and entrepreneurship, 

were responsible for the Third World’s lack of material 

development. Only by shedding such backward-looking, 

constraining values and accepting modernizing, achievement- 

oriented values can development occur (Webster,1984). Those 

serving the Modernization ideology assumed that a transfer 

of technology and expertise from "developed" to "less 

developed" was the best method of improving Third World 

living conditions. Therefore, inherent in the Modernization 

approach is a "top-down" planning and implementation 

strategy where knowledge is transferred to rural farmers and 

herders without allowing for a reciprocal knowledge 

transfer. 

Unfortunately, this "top-down" Modernization approach 

seems to have failed to benefit the majority of the world’s 

population. While billions of dollars are being spent every 

year, with few exceptions, poverty is increasing, more peo- 

ple are hungry and development projects are destroying the 

environment (Stiles,1987:3). Among pastoral societies these 

Modernization approaches have almost always failed. In the 

words of Horowitz and Little (1987:60):
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These projects are remarkable in their almost universal 
lack of success. Despite some half-billion plus devoted to 
the sector, there is a monotony of evaluations attesting to 
their failure. Productivity is not increased; producer in- 
come and ’quality of life’ are not improved; anticipated fi- 
nancial rates of return are not achieved; and the retarda- 
tion or reversal of environmental decline is not demon- 
strated. 

Many contend that this poor record could be corrected by 

encouraging direct local participation and the use of in- 

digenous knowledge. 

PARTICIPATORY DEVELOPMENT 

In the early 1970s, because of development agencies’ own 

investigations and self-criticism, and the criticism from 

outside academics, most donor bureaucracies have 

incorporated guidelines into their project proposal 

formulation procedures which call for "local participation 

in planning at all stages" (Stiles,1987:3). Participation 

was to improve the success rates of projects and to focus on 

human welfare as a goal. Although a step in the right 

direction, the ambiguity of the term combined with a 

continued reluctance to respect and trust rural people’s 

knowledge has meant that often in practice, participation 

has received lip-service only. As Warren (1980:369) states: 

One can find numerous examples of both public statements and 
published accounts by development agency officials 
emphasizing the need for integrated development and 
advocating the involvement of local rural populations in
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problem definition and solution. ...One will search 
virtually in vain, however, for adequate mechanisms which 
might allow for such formal integration of rural populations 
into the developmental process. 

The term’s ambiguity has led to a variety of inter- 

pretations (Cohen and Uphoff,1980) ranging from 

"participating" simply by accepting externally imposed pro- 

grams (Buell,1987), to a fully autonomous development in 

which the local people outline their own goals, draw their 

own plans, and oversee and evaluate the programs themselves. 

Accounting for the many variations, Cohen and Uphoff 

(1980:214) define participation in the following manner: 

For us, asking ’what is participation?’ may be the wrong 
question, since it implies that participation is a single 
phenomenon. It appears more fruitful to regard participa- 
tion as generally denoting the involvement of a significant 
number of persons in situations or actions which enhance 
their well-being, e.g. their income, security or self-esteem 
(emphasis in original). 

Participatory development, also known as "grassroots" or 

"development from below", affirms cultural variation as an 

important national resource. In this view, cultural 

diversity, provided by the great variety of indigenous cul- 

tures in all parts of the world, provides the human intel- 

lectual "gene pool" for adapting to the local environment 

(World Neighbors,1989:2). In addition, this development 

approach promotes the importance of each peoples’ history of 

itself and particular world view (Smith,1987:12).
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In the USA it is expected as a basic right to have con- 

trol over local social and economic destinies through direct 

or indirect participation in decision-making. However, in 

attempts to bring "development" to other parts of the world 

this right is not always taken as seriously. Steven San- 

ford, an agricultural economist with the Overseas Develop- 

ment Institute and pastoral development expert, remarks in 

the pastoral context: 

I know of no case in Africa or Asia in which pastoralists or 
organizations of pastoralists have a formal role or repre- 
sentation in the planning of pastoral development at the na- 
tional level (or state level in the case of a federation). 
In contrast, in Australia and the USA representatives of 
pastoralists are frequently allocated positions on (state- 
level) planning or regulatory organizations. 
(Sanford, 1983:275) 

Though participatory development has not been seriously 

implemented in pastoral development it is desirable for a 

number of reasons (from Gow and Vansant,1983): [1] The local 

population may be the best qualified to determine its 

development needs and goals since in the ultimate sense 

development is reflection of personal values, conditioned by 

the cultural framework in which one lives. Top down 

development is often insensitive to cultural differences and 

often brings the baggage of inappropriate foreign values 

along with project design. [2] Participation has the 

potential for a more egalitarian development since there 

ideally would broad-based local control. Orthodox
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development approaches often benefit wealthier people at the 

expense of others. [3] Participation is possibly the best 

way to fully utilize local resources - human, physical, 

financial, and institutional since people organize best 

around problems they consider most important. [4] Reliance 

on voluntary local commitments of labor, time, material, and 

money to a project are necessary for breaking patterns of 

paternalism which reinforce passivity and dependency. [5] 

Participation implies at least some local autonomy through 

which communities discover their own capabilities thereby 

becoming capable of managing their own development. [6] 

Through participatory development, the priority of pro- 

duction would be more likely the provision of basic needs. 

INDIGENOUS KNOWLEDGE 

Integral to participatory development is the use of in- 

digenous knowledge. Also known as "ethnoscience" (Brokensha 

and Riley,1980; Knight,1980) and "rural people’s knowledge" 

(Chambers,1983), indigenous knowledge can be defined as: 

-.-the set of concepts, propositions, and theories unique to 
each particular culture group in the world. According to 
this definition, each culture has its own ethnoscientific 
knowledge system and ours in the United States is known as 
"Western science."... A similar definition of ethnoscience 
is..."the system of knowledge and cognition typical of a 
culture" or more specifically, “its particular ways of clas- 
sifying its material and social universe". 
(Meehan, 1980;p.385)
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The term "indigenous" implies knowledge that originates 

from an area or society and is often deliberately used to 

emphasize the separateness, sophistication, and validity of 

this knowledge (Chambers,1983:83). However, though such 

dichotomies between "indigenous" and "non-indigenous" may be 

useful for making a point they are often false -- what seems 

indigenous may, in fact, be adaptations of some outside 

influence. Chambers (1983:83) prefers the label "rural 

people’s knowledge" since it allows for such exogenous 

influences while acknowledging the unique ways such 

knowledge is developed, acquired, augmented, stored and 

transmitted according to the societies system of knowledge 

including concepts, beliefs, and perceptions. 

Indigenous knowledge or “ethnoscience" can be classified 

in a number of ways including physical knowledge (e.g. 

soils, water, climate), biological (e.g. crops, weeds, 

pests, domestic and other animals, insects), medical 

(indigenous medical systems), and social (detailed knowledge 

of that particular society’s workings) (Howes and Chan- 

bers,1980). This indigenous knowledge provides a holistic 

view of a localized ecosystem which can only be achieved 

through the collaboration with a local observer 

(Howes, 1980:345). 

There is now a sizable body of literature suggesting 

that the depth and breadth of local indigenous knowledge 

warrants a more fundamental role in the development process
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than has previously been given (Howes,1980:345). Examples 

of indigenous strategies potentially useful to development 

include reliance on nomadism (mobility) to prevent land 

degradation and the improvement of indigenously preferred 

milk production as a more appropriate alternative than the 

beef production orientation of conventional development. 

Unfortunately, in spite of the usefulness of traditional 

pastoral strategies, it has been difficult to convince de- 

velopment agencies and governments of the utility of these 

strategies in pastoral development*. Officials more often 

have sought to encourage fundamental change within pastoral 

societies towards a more "acceptable" lifestyle, which 

usually means a sedentary one. 

Such little faith that the pastoral subsistence economy 

can improve living standards through its own internal dy- 

namism is expressed by a Sudanese official in reference to 

the Dinka pastoralists: 

If we have to drive our people to paradise with sticks, we 
will do so for their good and the good of those who will 
come after us (in Lako,1985:29) 

SUMMARY 

One reason for Africa’s poor development record is in 

current development strategies. Conventional approaches de- 

fine development solely in economic terms and seek a modern- 

  

* An example of this difficulty is found in the Niger 
Integrated Livestock Project, discussed in Chapter 5.
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�u�t�i�l�i�z�e�s� �l�o�c�a�l� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e� �a�s� �t�h�e� �b�a�s�i�s� �f�o�r� �p�l�a�n�s� 

�i�n� �a�d�d�i�t�i�o�n� �t�o� �a�p�p�r�o�p�r�i�a�t�e� �o�u�t�s�i�d�e� �t�e�c�h�n�o�l�o�g�i�e�s� �a�n�d� �i�d�e�a�s�.� 

�T�h�o�u�g�h� �p�l�e�a�s�i�n�g� �t�o� �t�h�e� �e�a�r�,� �t�h�i�s� �d�e�v�e�l�o�p�m�e�n�t� �a�p�p�r�o�a�c�h� 

�h�a�s� �n�o�t� �b�e�e�n� �t�a�k�e�n� �s�e�r�i�o�u�s�l�y�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� �p�a�s�t�o�r�a�l� 

�d�e�v�e�l�o�p�m�e�n�t�.



�C�H�A�P�T�E�R� �2� 

�I�N�D�I�G�E�N�O�U�S� �P�A�S�T�O�R�A�L� �S�T�R�A�T�E�G�I�E�S� 
�I�N� �A�F�R�I�C�A� 

�P�e�o�p�l�e� �w�h�o� �w�e�r�e� �b�r�o�u�g�h�t� �u�p� �t�o� �a�l�w�a�y�s� �b�e� �t�o�l�d� �w�h�a�t� �t�o� �d�o�,� �o�r� 
�w�h�o� �d�i�d�n ��t� �f�e�e�l� �c�o�m�f�o�r�t�a�b�l�e� �u�n�l�e�s�s� �l�o�t�s� �o�f� �p�e�o�p�l�e� �w�e�r�e� 
�a�l�w�a�y�s� �n�e�a�r�b�y�,� �w�o�u�l�d� �n�o�t� �m�a�k�e� �g�o�o�d� �h�e�r�d�e�r�s�.� �W�e� �h�a�v�e� �s�e�e�n� 
�t�h�a�t� �t�h�e� �l�a�n�d� �i�s� �b�e�s�t� �u�t�i�l�i�z�e�d� �w�h�e�n� �p�e�o�p�l�e� �a�n�d� �c�a�t�t�l�e� �s�p�r�e�a�d� 
�o�u�t� �t�o� �t�h�e� �m�a�x�i�m�u�m� �d�e�g�r�e�e�,� �a�n�d� �f�o�r� �t�h�i�s� �t�o� �h�a�p�p�e�n� �p�e�o�p�l�e� 
�h�a�v�e� �t�o� �b�e� �r�e�l�a�t�i�v�e�l�y� �i�n�d�e�p�e�n�d�e�n�t� �f�r�o�m� �o�n�e� �a�n�o�t�h�e�r�,� �a�b�l�e� �t�o� 
�m�a�k�e� �t�h�e�i�r� �o�w�n� �d�e�c�i�s�i�o�n�s� �a�n�d� �t�a�k�e� �t�h�e�i�r� �o�w�n� �r�i�s�k�s�,� �a�n�d� �l�i�k�e� 
�b�e�i�n�g� �i�n� �t�h�a�t� �s�i�t�u�a�t�i�o�n�.� �(�R�i�e�s�m�a�n�,�1�9�7�8� �i�n� �H�o�r�o�w�i�t�z�,�1�9�7�9�:�7�0�)� 

�2�0



�2�1� 

�I�N�T�R�O�D�U�C�T�I�O�N� 

�G�r�e�a�t�e�r� �a�l�l�o�w�a�n�c�e� �f�o�r� �h�e�r�d�e�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �a�n�d� �t�h�e� �u�s�e� 

�o�f� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e� �i�n� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �o�f�t�e�n� 

�h�i�n�d�e�r�e�d� �b�y� �a�n� �i�g�n�o�r�a�n�c�e� �o�f� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s�.� �T�h�o�u�g�h� �m�u�c�h� 

�m�o�r�e� �r�e�s�e�a�r�c�h� �i�n�t�o� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �i�s� �n�e�e�d�e�d� �(�G�a�l�a�t�y� �e�t� 

�a�l�.�,�1�9�8�1�)�,� �t�h�e� �c�o�n�s�i�d�e�r�a�b�l�e� �a�m�o�u�n�t� �o�f� �r�e�s�e�a�r�c�h� �c�o�n�d�u�c�t�e�d� �i�n� 

�t�h�e� �1�9�7�0�s� �a�n�d� �1�9�8�0�s� �h�a�s� �s�h�o�w�n� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t�s� �o�f�t�e�n� �s�h�o�w� 

�r�e�m�a�r�k�a�b�l�e� �a�d�a�p�t�a�t�i�o�n�s� �t�o� �t�h�e�i�r� �r�i�s�k�y� �e�n�v�i�r�o�n�m�e�n�t�s�.� �I�t� �i�s� 

�b�e�c�o�m�i�n�g� �m�o�r�e� �a�n�d� �m�o�r�e� �a�p�p�a�r�e�n�t� �t�h�a�t� �s�u�s�t�a�i�n�a�b�l�e� �d�e�v�e�l�o�p�m�e�n�t� 

�i�n� �a�r�i�d� �a�r�e�a�s� �w�i�l�l� �r�e�q�u�i�r�e� �a� �c�l�o�s�e�r� �l�o�o�k� �a�t� �u�t�i�l�i�z�i�n�g� 

�i�n�d�i�g�e�n�o�u�s� �p�a�s�t�o�r�a�l� �s�t�r�a�t�e�g�i�e�s� �a�s� �i�t�s� �b�a�s�e�.� 

�P�A�S�T�O�R�A�L�I�S�M� �W�O�R�L�D�W�I�D�E� 

�N�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �a�n� �i�m�p�o�r�t�a�n�t� �f�e�a�t�u�r�e� �o�f� �t�h�e� 

�w�o�r�l�d ��s� �d�r�y�l�a�n�d�s�.� �"�N�o�m�a�d�i�c�"� �r�e�f�e�r�s� �t�o� �t�h�e� �l�a�r�g�e�l�y� �m�o�b�i�l�e� �n�a�-� 

�t�u�r�e� �o�f� �t�h�e�s�e� �s�o�c�i�e�t�i�e�s� �(�S�p�o�o�n�e�r�,�1�9�7�3�)� �w�h�i�l�e� �"�p�a�s�t�o�r�a�l�"� 

�r�e�f�e�r�s� �t�o� �t�h�e� �h�u�s�b�a�n�d�r�y� �o�f� �r�u�m�i�n�a�n�t� �a�n�i�m�a�l�s� 

�(�G�o�l�d�s�c�h�m�i�d�t�,�1�9�7�9�)�.� �N�o�t� �a�l�l� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �n�o�m�a�d�i�c�;� �i�n� 

�f�a�c�t�,� �e�v�e�n� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�e�r�s� �i�n� �t�h�e� �U�S�A� �q�u�a�l�i�f�y� �a�s� �p�a�s�-� 

�t�o�r�a�l�i�s�t�s� �d�u�e� �t�o� �t�h�e�i�r� �d�e�p�e�n�d�e�n�c�e� �o�n� �h�e�r�d�i�n�g� �(�S�a�n�f�o�r�d�,�1�9�8�3�)�.� 

�P�a�s�t�o�r�a�l�i�s�t�s� �a�d�a�p�t� �n�o�m�a�d�i�c�a�l�l�y� �t�o� �t�h�e�i�r� �e�n�v�i�r�o�n�m�e�n�t� �w�h�e�n� �r�e�-� 

�s�o�u�r�c�e� �a�v�a�i�l�a�b�i�l�i�t�y� �r�e�q�u�i�r�e�s� �m�o�v�e�m�e�n�t� �b�e�y�o�n�d� �a� �c�e�r�t�a�i�n� �r�a�n�g�e� 

�f�r�o�m� �a� �h�o�m�e� �b�a�s�e� �a�n�d� �a�l�s�o� �w�h�e�n� �t�h�e�r�e� �i�s� �a� �g�r�e�a�t�e�r� �a�d�v�a�n�t�a�g�e� 

�i�n� �m�o�b�i�l�i�t�y� �t�h�a�n� �i�n� �h�a�v�i�n�g� �a� �f�i�x�e�d� �s�e�t�t�l�e�m�e�n�t�,� �s�u�c�h� �a�s� �b�e�-� 

�c�a�u�s�e� �o�f� �t�r�a�d�e� �r�e�l�a�t�i�o�n�s� �(�S�p�o�o�n�e�r�,�1�9�7�3�:�2�1�)�.� �T�h�i�s� �t�h�e�s�i�s� �f�o�-� 

�c�u�s�e�s� �o�n� �t�h�i�s� �e�x�t�e�n�s�i�v�e� �(�n�o�m�a�d�i�c� �a�n�d� �s�e�m�i�-�n�o�m�a�d�i�c



�2�2� 

�s�u�b�s�i�s�t�e�n�c�e�)� �p�a�s�t�o�r�a�l�i�s�m� �r�a�t�h�e�r� �t�h�a�n� �i�n�t�e�n�s�i�v�e� �(�s�e�t�t�l�e�d�,� 

�c�o�m�m�e�r�c�i�a�l�)� �p�a�s�t�o�r�a�l�i�s�m�.� �G�a�l�a�t�y� �(�1�9�8�1�:�5�)� �d�e�f�i�n�e�s� �e�x�t�e�n�s�i�v�e� 

�p�a�s�t�o�r�a�l�i�s�t�s� �a�s� �f�o�l�l�o�w�s�:� 

�[�P�a�s�t�o�r�a�l�i�s�t�s� �a�r�e�]� �a� �r�u�r�a�l�-�b�a�s�e�d� �a�n�d� �r�e�l�a�t�i�v�e�l�y� �a�u�t�o�n�o�m�o�u�s� 
�s�e�t� �o�f� �s�h�i�f�t�i�n�g� �h�o�m�e�s�t�e�a�d�s�,� �d�e�p�e�n�d�a�n�t� �t�o� �a� �l�a�r�g�e� �e�x�t�e�n�t� �o�n� 
�t�h�e� �f�o�o�d� �p�r�o�d�u�c�t�s� �o�f� �l�i�v�e�s�t�o�c�k�,� �a�n�d� �r�e�l�a�t�e�d� �t�o� �e�a�c�h� �o�t�h�e�r� �b�y� 
�m�e�a�n�s� �o�f� �c�o�n�c�e�p�t�u�a�l� �s�c�h�e�m�e� �o�f� �s�o�c�i�a�l� �a�n�d� �p�o�l�i�t�i�c�a�l� �i�d�e�n�t�i�t�y� 
�a�n�d� �a� �s�e�t� �o�f� �s�o�c�i�a�l� �n�e�t�w�o�r�k�s� �u�s�u�a�l�l�y� �m�e�d�i�a�t�e�d� �b�y� �t�h�e� �e�x�-� 
�c�h�a�n�g�e� �o�f� �a�n�i�m�a�l�s�.� 

�N�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �l�i�v�e� �i�n� �m�a�n�y� �p�a�r�t�s� �o�f� �t�h�e� �w�o�r�l�d�.� 

�P�a�s�t�o�r�a�l�i�s�m� �i�s� �p�r�a�c�t�i�c�e�d� �i�n� �t�h�e� �m�o�u�n�t�a�i�n�s� �a�n�d� �s�t�e�p�p�e�s� �o�f� 

�s�o�u�t�h� �a�n�d� �c�e�n�t�r�a�l� �A�s�i�a� �i�n� �A�f�g�h�a�n�i�s�t�a�n�,� �P�a�k�i�s�t�a�n�,� �I�n�d�i�a�,� �T�i�-� 

�b�e�t�,� �M�o�n�g�o�l�i�a�,� �a�n�d� �M�a�n�c�h�u�r�i�a�.� �R�e�i�n�d�e�e�r� �p�a�s�t�o�r�a�l�i�s�m� �i�s� �p�r�a�c�-� 

�t�i�c�e�d� �i�n� �t�h�e� �n�o�r�t�h�e�r�n� �t�u�n�d�r�a� �o�f� �S�c�a�n�d�i�n�a�v�i�a� �a�n�d� �t�h�e� �S�o�v�i�e�t� 

�U�n�i�o�n�.� �I�n� �t�h�e� �A�m�e�r�i�c�a�s�,� �p�a�s�t�o�r�a�l�i�s�m� �e�x�i�s�t�s� �a�m�o�n�g� �s�o�m�e� �N�a�-� 

�t�i�v�e� �A�m�e�r�i�c�a�n� �g�r�o�u�p�s� �a�n�d� �a�m�o�n�g� �t�h�e� �l�l�a�m�a� �a�n�d� �a�l�p�a�c�a� �h�e�r�d�e�r�s� 

�o�f� �t�h�e� �A�n�d�e�s�.� �I�n� �A�f�r�i�c�a�,� �p�a�s�t�o�r�a�l�i�s�t�s� �o�c�c�u�p�y� �a� �"�s�e�v�e�n�"� 

�s�h�a�p�e�d� �b�a�n�d� �s�t�r�e�t�c�h�i�n�g� �f�r�o�m� �W�e�s�t� �t�o� �E�a�s�t� �A�f�r�i�c�a� �a�l�o�n�g� �t�h�e� 

�s�o�u�t�h�e�r�n� �S�a�h�a�r�a� �a�n�d� �S�a�h�e�l� �z�o�n�e�s�,� �t�u�r�n�i�n�g� �s�o�u�t�h�w�a�r�d� �t�h�r�o�u�g�h� 

�e�a�s�t�-�c�e�n�t�r�a�l� �a�n�d� �i�n�t�o� �s�o�u�t�h�w�e�s�t� �p�a�r�t� �o�f� �t�h�e� �c�o�n�t�i�n�e�n�t�*� 

�(�f�i�g�.�1�)�.� 

�B�e�c�a�u�s�e� �o�f� �d�i�f�f�i�c�u�l�t�i�e�s� �e�n�c�o�u�n�t�e�r�e�d� �d�u�e� �t�o� �r�e�m�o�t�e� �l�o�c�a�-� 

�t�i�o�n�s� �a�n�d� �m�o�b�i�l�i�t�y�,� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �f�r�e�q�u�e�n�t�l�y� �e�x�c�l�u�d�e�d� 

�f�r�o�m� �n�a�t�i�o�n�a�l� �c�e�n�s�u�s�e�s�.� �A�s� �a� �r�e�s�u�l�t�,� �t�h�e� �w�o�r�l�d�w�i�d�e� �p�a�s�t�o�r�a�l� 

� � 

�*� �C�o�u�n�t�r�i�e�s� �w�i�t�h� �t�h�e� �l�a�r�g�e�s�t� �n�u�m�b�e�r�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� �(�b�o�t�h� 
�e�x�t�e�n�s�i�v�e� �a�n�d� �i�n�t�e�n�s�i�v�e�)� �i�n�c�l�u�d�e� �i�n� �o�r�d�e�r�:� �S�u�d�a�n�,� �U�S�A�,� �S�o�-� 
�M�a�l�i�a�,� �C�h�a�d�,� �E�t�h�i�o�p�i�a�,� �K�e�n�y�a�,� �M�a�l�i�,� �M�a�u�r�i�t�a�n�i�a�,� �I�n�d�i�a�,� �a�n�d� 
�C�h�i�n�a�,� �e�a�c�h� �w�i�t�h� �a�b�o�u�t� �1� �m�i�l�l�i�o�n� �o�r� �m�o�r�e� �p�a�s�t�o�r�a�l�i�s�t�s� 
�(�S�a�n�f�o�r�d�,�1�9�8�3�:�2�)�.
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�!�.� �M�a�a�s�a�i� 
�2�.� �T�u�r�k�a�n�a� 
�3�.�B�o�r�a�n� 
�4�.�S�a�m�b�u�r�u� 
�5�.� �S�o�m�a�l�i� 
�6�.� �R�e�n�d�i�l�l�e� 
�7�.� �K�a�r�a�m�o�j�o�n�g� 
�8�.�D�i�n�k�a� 
�9�.�W�o�d�a�a�b�e� �(�F�u�l�a�n�i�)� 

�F�i�g�.�{� �L�o�c�a�t�i�o�n�s� �o�f� �p�a�s�t�o�r�a�l� �p�e�o�p�l�e�s� �d�i�s�c�u�s�s�e�d� �i�n� �t�h�e�s�i�s



�2�4� 

�p�o�p�u�l�a�t�i�o�n� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �a�s�s�e�s�s�,� �t�h�o�u�g�h� �a� �g�e�n�e�r�a�l�l�y� �a�c�-� 

�c�e�p�t�e�d� �e�s�t�i�m�a�t�e� �i�s� �b�e�t�w�e�e�n� �3�0�-�4�0� �m�i�l�l�i�o�n� �w�o�r�l�d�w�i�d�e� 

�(�S�w�i�f�t�,�1�9�7�7�:�2�6�;� �S�a�n�f�o�r�d�,�1�9�8�3�:�2�)�.� �I�n� �s�p�i�t�e� �o�f� �t�h�e�i�r� �r�e�l�a�-� 

�t�i�v�e�l�y� �s�m�a�l�l� �n�u�m�b�e�r�s�,� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �a�l�m�o�s�t� �t�h�e� �o�n�l�y� �p�e�o�-� 

�p�l�e� �t�o� �m�a�k�e� �e�x�t�e�n�s�i�v�e� �u�s�e� �o�f� �v�e�r�y� �l�a�r�g�e� �a�r�e�a�s�.� �I�n� �t�h�e� �T�h�i�r�d� 

�W�o�r�l�d� �a�s� �a� �w�h�o�l�e�,� �3�9�%� �o�f� �l�a�n�d� �i�s� �e�i�t�h�e�r� �d�e�v�o�t�e�d� �t�o� �a�g�r�i�c�u�l�-� 

�t�u�r�e� �o�r� �u�n�d�e�r� �f�o�r�e�s�t�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �6�1�%� �i�s� �p�e�r�m�a�n�e�n�t� �o�r� 

�s�e�a�s�o�n�a�l� �p�a�s�t�u�r�e�,� �d�e�s�e�r�t� �o�r� �m�o�u�n�t�a�i�n� �u�s�e�d� �o�n�l�y�,� �i�f� �a�t� �a�l�l�,� 

�b�y� �n�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �(�S�w�i�f�t�,�1�9�7�7�:�2�6�)�.� �I�n� �K�e�n�y�a�,� �f�o�r� �e�x�-� 

�a�m�p�l�e�,� �o�n�l�y� �8�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �(�m�a�i�n�l�y� �p�a�s�t�o�r�a�l�i�s�t�s�)� �o�c�c�u�-� 

�p�i�e�s� �t�w�o� �t�h�i�r�d�s� �o�f� �t�h�e� �t�o�t�a�l� �l�a�n�d� �a�r�e�a� �(�O�m�i�n�d�e�,�1�9�8�4�)�.� 

�T�h�o�u�g�h� �p�a�s�t�o�r�a�l�i�s�t� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �a�r�e� �o�f�-� 

�t�e�n� �v�i�e�w�e�d� �d�i�c�h�o�t�o�m�o�u�s�l�y�,� �n�o� �c�l�e�a�r� �b�o�u�n�d�a�r�i�e�s� �e�x�i�s�t� �b�e�t�w�e�e�n� 

�t�h�e� �t�w�o�.� �S�o�m�e� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �r�e�f�l�e�c�t� �t�h�e� �s�o� �c�a�l�l�e�d� �"�p�u�r�e�"� 

�p�a�s�t�o�r�a�l�i�s�t� �c�o�n�c�e�p�t�i�o�n�,� �s�u�c�h� �a�s� �t�h�e� �W�o�d�a�a�b�e� �o�f� �N�i�g�e�r� �o�r� �t�h�e� 

�M�a�a�s�a�i� �o�f� �E�a�s�t� �A�f�r�i�c�a�.� �H�o�w�e�v�e�r�,� �m�o�s�t� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �p�r�a�c�-� 

�t�i�c�e� �a� �c�o�m�b�i�n�a�t�i�o�n� �o�f� �r�e�l�i�a�n�c�e� �u�p�o�n� �a�n�i�m�a�l� �p�r�o�d�u�c�t�i�o�n� �a�n�d� 

�a�g�r�i�c�u�l�t�u�r�e� �i�n� �a� �"�m�i�x�e�d� �e�c�o�n�o�m�y�"�,� �a�s� �e�v�i�d�e�n�t� �a�m�o�n�g� �t�h�e� 

�T�u�r�k�a�n�a� �o�f� �K�e�n�y�a� �o�r� �t�h�e� �K�a�r�a�m�o�j�o�n�g� �o�f� �U�g�a�n�d�a�.� �L�i�k�e�w�i�s�e�,� 

�m�a�n�y� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�m�m�u�n�i�t�i�e�s� �a�l�s�o� �k�e�e�p� �a�n�i�m�a�l�s�,� �s�u�c�h� �a�s� �t�h�e� 

�K�a�m�b�a� �o�f� �K�e�n�y�a�.� 

�T�H�E� �P�A�S�T�O�R�A�L� �Z�O�N�E� 

�T�h�o�u�g�h� �p�a�s�t�o�r�a�l�i�s�t� �p�o�p�u�l�a�t�i�o�n�s� �a�r�e� �r�e�l�a�t�i�v�e�l�y� �s�m�a�l�l�,� 

�e�x�t�e�n�s�i�v�e� �p�a�s�t�o�r�a�l�i�s�m� �i�s� �t�h�e� �d�o�m�i�n�a�n�t� �l�a�n�d� �u�s�e� �i�n� �m�u�c�h� �o�f� 

�A�f�r�i�c�a�.� �T�h�e� �r�a�n�g�e� �o�f� �p�r�i�m�a�r�i�l�y� �l�i�v�e�s�t�o�c�k�-�k�e�e�p�i�n�g� �p�e�o�p�l�e�s� �i�s



�2�5� 

�i�n� �t�h�e� �a�r�i�d� �a�r�e�a�s� �e�x�t�e�n�d�i�n�g� �i�n�t�o� �t�h�e� �s�e�m�i�-�a�r�i�d� �z�o�n�e�s�.� �T�h�e�s�e� 

�a�r�e�a�s� �i�n�c�l�u�d�e� �t�h�e� �S�a�h�e�l�i�a�n� �b�e�l�t� �a�n�d� �a�r�o�u�n�d� �t�h�e� �p�e�r�i�p�h�e�r�y� �o�f� 

�t�h�e� �S�a�h�a�r�a� �i�n� �N�o�r�t�h� �A�f�r�i�c�a�.� �D�r�i�e�r� �a�r�e�a�s� �o�f� �E�a�s�t� �a�n�d� 

�S�o�u�t�h�e�r�n� �A�f�r�i�c�a� �a�l�s�o� �a�r�e� �i�n�h�a�b�i�t�e�d� �b�y� �p�a�s�t�o�r�a�l�i�s�t�s�.� �T�h�e� 

�f�o�c�u�s� �h�e�r�e� �w�i�l�l� �b�e� �t�h�e� �a�r�i�d� �a�n�d� �s�e�m�i�-�a�r�i�d� �c�l�i�m�a�t�i�c� �z�o�n�e�s� �o�f� 

�K�e�n�y�a� �a�n�d� �N�i�g�e�r� �s�i�n�c�e� �t�h�e� �m�a�j�o�r� �e�x�a�m�p�l�e�s� �o�f� �p�a�s�t�o�r�a�l� �p�e�o�p�l�e�s� 

�a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �i�n� �t�h�i�s� �t�h�e�s�i�s� �a�r�e� �f�r�o�m� �t�h�o�s�e� 

�a�r�e�a�s�.� 

�A� �c�l�a�s�s�i�f�i�c�a�t�i�o�n� �s�c�h�e�m�e� �f�o�r� �E�a�s�t� �A�f�r�i�c�a�n� �r�a�n�g�e�l�a�n�d�s� �h�a�s� 

�b�e�e�n� �d�e�v�e�l�o�p�e�d� �b�y� �P�r�a�t�t� �a�n�d� �G�w�y�n�n�e� �(�1�9�7�7�)� �d�i�f�f�e�r�e�n�t�i�a�t�i�n�g� 

�t�h�e� �v�a�r�i�e�t�y� �o�f� �c�l�i�m�a�t�i�c� �z�o�n�e�s� �i�n� �t�h�e� �r�e�g�i�o�n�.� �D�i�v�i�d�e�d� �i�n�t�o� 

�s�e�v�e�n� �p�a�r�t�s� �a�n�d� �m�o�v�i�n�g� �f�r�o�m� �h�i�g�h�e�r� �t�o� �l�o�w�e�r� �r�a�i�n�f�a�l�l�,� 

�K�e�n�y�a ��s� �p�a�s�t�o�r�a�l�i�s�t�s� �g�e�n�e�r�a�l�l�y� �i�n�h�a�b�i�t� �z�o�n�e�s� �I�V�,� �V�,� �a�n�d� �V�I�;� 

�r�e�s�p�e�c�t�i�v�e�l�y� �s�e�m�i�-�a�r�i�d�,� �a�r�i�d�,� �a�n�d� �v�e�r�y� �a�r�i�d�.� �P�u�r�e� �d�e�s�e�r�t� 

�(�z�o�n�e� �V�I�I�)� �d�o�e�s� �n�o�t� �e�x�i�s�t� �i�n� �K�e�n�y�a� �(�P�r�a�t�t� �a�n�d� 

�G�w�y�n�n�e�,�1�9�7�7�:�4�2�)�.� �E�x�a�m�p�l�e�s� �o�f� �l�o�c�a�t�i�o�n�s� �f�r�o�m� �e�a�c�h� �o�f� �t�h�e�s�e� 

�e�c�o�z�o�n�e�s� �i�n� �K�e�n�y�a� �a�r�e� �f�o�u�n�d� �i�n� �t�a�b�l�e� �1� �(�a�l�s�o� �s�e�e� �f�i�g�.�2�)�.� 

�A�v�e�r�a�g�e� �a�n�n�u�a�l� �r�a�i�n�f�a�l�l� �a�m�o�u�n�t�s� �i�n� �s�e�m�i�-�a�r�i�d� �a�r�e�a�s� �(�e�c�o�z�o�n�e� 

�I�V�)� �a�r�e� �g�e�n�e�r�a�l�l�y� �b�e�t�w�e�e�n� �6�0�0�m�m� �a�n�d� �8�0�0�m�m�.� �A�r�i�d� �a�r�e�a�s� 

�(�e�c�o�z�o�n�e� �V�)� �g�e�n�e�r�a�l�l�y� �h�a�v�e� �r�a�i�n�f�a�l�l� �b�e�t�w�e�e�n� �3�0�0�m�m� �a�n�d� �6�0�0�m�m� 

�w�h�i�l�e� �v�e�r�y� �a�r�i�d� �a�r�e�a�s� �(�e�c�o�z�o�n�e� �V�I�)� �h�a�v�e� �a�v�e�r�a�g�e� �r�a�i�n�f�a�l�l� 

�a�m�o�u�n�t�s� �u�s�u�a�l�l�y� �b�e�l�o�w� �3�0�0�m�m� �a�n�n�u�a�l�l�y�.� 

�C�l�i�m�a�t�e� �i�n� �N�i�g�e�r� �i�s� �d�e�t�e�r�m�i�n�e�d� �p�r�i�m�a�r�i�l�y� �b�y� �l�a�t�i�t�u�d�e� 

�w�i�t�h� �i�n�c�r�e�a�s�i�n�g� �a�r�i�d�i�t�y� �a�s� �o�n�e� �m�o�v�e�s� �n�o�r�t�h�w�a�r�d�.� 

�P�a�s�t�o�r�a�l�i�s�t�s� �g�e�n�e�r�a�l�l�y� �i�n�h�a�b�i�t� �t�h�e� �m�o�r�e� �a�r�i�d� �n�o�r�t�h�e�r�n� �p�a�r�t� 

�o�f� �t�h�e� �S�a�h�e�l�i�a�n� �z�o�n�e� �w�h�e�r�e� �r�a�i�n�f�a�l�l� �a�m�o�u�n�t�s� �g�e�n�e�r�a�l�l�y� �f�a�l�l
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�T�a�b�l�e� �1�.� �K�E�N�Y�A�:� �M�E�A�N� �M�O�N�T�H�L�Y� �A�N�D� 
�A�N�N�U�A�L� �T�O�T�A�L�S� �O�F� �P�R�E�C�I�P�I�T�A�T�I�O�N� 

�(�A�R�I�D� �A�N�D� �S�E�M�I�-�A�R�I�D� �A�R�E�A�S�)� 
�(�i�n� �m�i�l�l�i�m�e�t�e�r�s�)� 

�S�t�a�t�i�o�n� �J�a�n� �F�e�b� �a� �M� �J�u� �J�u�l� 

�Z�O�N�E� �V�I� 
�L�o�k�i�t�a�u�n�g� �5� �2�0� �4�1� �1�9�6� �4�1� �1�5� �5�6� 
�M�a�n�d�e�r�a� �1� �4� �2�5� �7�8� �2�4� �2� �0�.�5� 
�L�o�d�w�a�r� �6� �6� �2�1� �4�1� �2�4� �8� �1�3� 

�Z�O�N�E� �V� 
�W�a�j�i�r� �4� �7� �1�7� �4�4� �2�4� �2� �1�0� 
�G�a�r�i�s�s�a� �1�2� �6� �3�1� �6�4� �2�1� �6� �1�8� 
�I�s�i�o�l�o� �3�6� �3�9� �8�7� �1�3�5� �4�0� �4� �8� 
�N�a�r�o�k� �6�1� �7�9� �1�0�4� �1�2�4� �8�9� �2�8� �1�5� 

�Z�O�N�E� �I�V� 
�M�o�y�a�l�e� �1�2� �2�1� �5�5� �1�8�6� �1�2�3� �1�7� �1�6� 
�N�a�k�u�r�u� �1�8� �3�4� �6�2� �2�3� �1�1�5� �8�4� �1�0�4� 
�N�a�i�r�o�b�i� �4�1� �5�7� �1�1�7� �2�0�7� �1�4�4� �6�0� �1�7� 

�Z�O�N�E� �I�I� 
�M�a�r�s�a�b�i�t� �2�5� �1�3� �5�7� �1�9�2� �1�2�1� �1�1� �1�3� 
�E�l�d�o�r�e�t� �1�8� �4�8� �5�8� �1�1�4� �1�2�2� �1�0�7� �1�8�5� 

�S�t�a�t�i�o�n� �A�u�g� �S�e�p� �O�c�t� �N�o�v� �D�e�c� �A�n�n�u�a�l� 

�Z�O�N�E� �V�I� 
�L�o�k�i�t�a�u�n�g� �8� �1�0� �1�8� �1�8� �3�0� �4�5�8� 
�M�a�n�d�e�r�a� �0�.�5� �2� �4�1� �2�7� �8� �2�1�3� 
�L�o�d�w�a�r� �8� �3� �6� �8� �8� �1�5�2� 

�Z�O�N�E� �V� 
�W�a�j�i�r� �2� �6� �2�0� �4�4� �2�0� �2�0�0� 
�G�a�r�i�s�s�a� �7� �6� �2�4� �7�5� �7�6� �3�4�6� 
�I�s�i�o�l�o� �5� �7� �5�8� �1�4�9� �8�2� �6�5�0� 
�N�a�r�o�k� �1�5� �1�8� �2�5� �5�8� �5�6� �6�7�2� 

�Z�O�N�E� �I�V� 
�M�o�y�a�l�e� �1�5� �2�4� �9�2� �8�3� �3�9� �6�8�3� 
�N�a�k�u�r�u� �1�0�9� �6�9� �6�0� �6�0� �3�3� �8�8�2� 
�N�a�i�r�o�b�i� �2�5� �2�9� �5�4� �1�1�9� �7�4� �9�4�4� 

�Z�O�N�E� �I�I� 
�M�a�r�s�a�b�i�t� �2�6� �1�3� �8�3� �1�1�6� �7�2� �7�4�2� 
�E�l�d�o�r�e�t� �1�9�0� �7�9� �3�0� �4�8� �_�_� �2�8� �1�,�0�2�7� 
� � 

�(�S�o�u�r�c�e�:� �L�e�b�e�d�e�v� �(�1�9�7�0�:�1�8�2�-�1�8�3�)� �)
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�P�r�i�m�a�r�i�l�y� �h�  ��~�- �� �a� �-�A�m�a�n�d�e�r�a� 
�P�a�s�t�o�r�a�l�!�  ��.� �\�m�o�y�a�l�e�~�.�_� �a�r� 

�D�i�s�t�r�i�c�t�s� �\� �o�Y� �°� 
�m�a�r�s�a�b�i�t�\�,� �0�3� �\� 

�a�e� 

�x�d� 
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�<� �G�a�r�i�s�s�a� �;� 
�p�A� �V�w� �i� 

�"�4� �?� �\�Y� �\� �\�s� �*�.� 
 ��J�f� �O�e� �>� �\�~�-� �~�  ��.� 

�x� �-� �i� �1� 

�~�~�.� �{�h�a�j�i�d�t�i�e�,� �N�e�t�s� �e�r� 
�.� �4� �P�i�l� 
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�O� �k�m� �2�0�0� 
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�M�e�a�n� �A�n�n�u�d� �R�a�i�n�f�a�l�!� 
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�2�0�m�m� 
�5�0�0�m�m� 

� � 
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�F�i�g�.� �2� �K�e�n�y�a�,� �p�r�i�m�a�r�i�l�y� �p�a�s�t�o�r�a�l� �d�i�s�t�r�i�c�t�s� �a�n�d� �m�e�a�n� �a�n�n�u�a�l� �r�a�i�n�f�a�l�l�.� 

�(�S�o�u�r�c�e�:� �a�d�a�p�t�e�d� �f�r�o�m� �N�.� �D�y�s�o�n�-�H�u�d�s�o�n�,� �1�9�8�0�)



�2�8� 

�b�e�t�w�e�e�n� �4�0�0�m�m� �a�n�d� �2�0�0�m�m� �o�r� �l�e�s�s� �a�n�n�u�a�l�l�y� �(�s�e�e� �f�i�g�.�3�)�.� �T�h�e� 

�s�o�u�t�h�e�r�n�m�o�s�t� �p�o�r�t�i�o�n� �o�f� �t�h�e� �c�o�u�n�t�r�y� �i�s� �c�l�a�s�s�i�f�i�e�d� �a�s� �s�e�m�i�-� 

�a�r�i�d� �a�n�d� �i�s� �g�e�n�e�r�a�l�l�y� �s�u�i�t�a�b�l�e� �f�o�r� �a�g�r�i�c�u�l�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n�.� 

�T�o� �t�h�e� �n�o�r�t�h� �o�f� �t�h�e� �p�a�s�t�o�r�a�l� �z�o�n�e� �l�i�e�s� �t�h�e� �S�a�h�a�r�a� �d�e�s�e�r�t�.� 

�W�h�i�l�e� �a�r�i�d� �a�n�d� �s�e�m�i�-�a�r�i�d� �z�o�n�e�s� �i�n� �b�o�t�h� �c�o�u�n�t�r�i�e�s� �m�a�y� �b�e� 

�d�e�f�i�n�e�d� �b�y� �a�v�e�r�a�g�e� �r�a�i�n�f�a�l�l� �o�v�e�r� �l�o�n�g� �p�e�r�i�o�d�s�,� �t�h�e�r�e� �c�a�n� �b�e� 

�e�n�o�r�m�o�u�s� �v�a�r�i�a�b�i�l�i�t�y� �i�n� �r�a�i�n�f�a�l�l� �o�v�e�r� �t�i�m�e� �a�n�d� �s�p�a�c�e�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �S�w�i�f�t� �p�o�i�n�t�s� �o�u�t� �t�h�a�t� �i�n� �t�h�e� �S�a�h�e�l�,� �r�a�i�n�f�a�l�l� �a�t�a� 

�g�i�v�e�n� �l�o�c�a�t�i�o�n� �m�a�y� �v�a�r�y� �a�n�n�u�a�l�l�y� �b�y� �m�o�r�e� �t�h�a�n� �3�0�%� �f�r�o�m� �t�h�e� 

�l�o�n�g�-�t�e�r�m� �m�e�a�n�,� �w�h�i�l�e� �i�n� �S�o�m�a�l�i�a�,� �r�e�c�o�r�d�s� �f�o�r� �a�n� �u�n�s�p�e�c�i�f�i�e�d� 

�t�i�m�e� �p�e�r�i�o�d� �s�h�o�w� �c�o�m�p�l�e�t�e�l�y� �d�i�f�f�e�r�e�n�t� �r�a�i�n�f�a�l�l�s� �a�t� �t�w�o� 

�s�t�a�t�i�o�n�s� �o�n�l�y� �a� �k�i�l�o�m�e�t�e�r� �a�p�a�r�t� �(�S�w�i�f�t�,�1�9�7�7�:�2�7�)�.� 

�V�a�r�i�a�b�i�l�i�t�y� �c�a�n� �b�e� �s�o� �g�r�e�a�t� �t�h�a�t� �e�v�e�n� �d�u�r�i�n�g� �d�r�o�u�g�h�t� �s�o�m�e� 

�l�o�c�a�t�i�o�n�s� �m�a�y� �g�e�t� �a�b�o�v�e� �a�v�e�r�a�g�e� �r�a�i�n�f�a�l�l� �a�m�o�u�n�t�s�,� �a�s� 

�o�c�c�u�r�r�e�d� �i�n� �t�h�e� �S�a�h�e�l� �d�u�r�i�n�g� �t�h�e� �1�9�6�8�-�7�4� �d�r�o�u�g�h�t�.� �S�h�u�s�k�y� 

�a�n�d� �H�e�i�n�r�i�c�h�e�r� �(�1�9�8�6�:�1�5�6�)� �d�i�s�c�u�s�s� �t�h�i�s� �p�h�e�n�o�m�e�n�o�n� �u�s�i�n�g� �d�a�t�a� 

�f�r�o�m� �N�i�g�e�r� �(�s�e�e� �t�a�b�l�e� �2� �a�n�d� �f�i�g�.�3�)�:� 

�I�n� �c�o�n�s�i�d�e�r�i�n�g� �a�l�l� �t�h�e� �w�e�a�t�h�e�r� �s�t�a�t�i�o�n�s� �f�o�r� �t�h�e� �n�a�t�i�o�n�,� �t�h�e� 
�d�r�y� �y�e�a�r�s� �o�f� �1�9�6�8�-�1�9�7�3� �a�n�d� �1�9�8�1�-�1�9�8�3� �a�r�e� �a�p�p�a�r�e�n�t� �w�h�i�l�e� �t�h�e� 
�y�e�a�r�s� �i�n� �b�e�t�w�e�e�n� �a�r�e� �o�b�v�i�o�u�s�l�y� �w�e�t�t�e�r�.� �Y�e�t� �i�n� �1�9�7�0�,� �i�n� �t�h�e� 
�m�i�d�d�l�e� �o�f� �t�h�e� �d�r�o�u�g�h�t�,� �T�a�h�o�u�a� �h�a�d� �m�o�r�e� �r�a�i�n� �t�h�a�n� �i�n� �t�h�e� �w�e�t� 
�y�e�a�r�s� �o�f� �1�9�7�6� �o�r� �1�9�7�7�.� �M�a�i�n�e�-�S�o�r�o�a� �h�a�d� �m�o�r�e� �r�a�i�n� �i�n� �1�9�7�0� 
�t�h�a�n� �i�n� �1�9�7�4� �o�r� �1�9�7�5�.� �N�g�u�i�g�m�i� �h�a�d� �m�o�r�e� �r�a�i�n� �i�n� �1�9�7�0� �t�h�a�n� �i�n� 
�1�9�7�5� �o�r� �1�9�7�6�,� �a�n�d� �M�a�r�a�d�i� �h�a�d� �f�a�r� �m�o�r�e� �r�a�i�n� �i�n� �1�9�7�0� �t�h�a�n� �i�n� 
�t�h�e� �d�r�o�u�g�h�t� �y�e�a�r� �o�f� �1�9�6�9� �t�h�a�n� �i�n� �1�9�7�5� �o�r� �1�9�7�6�.� �Z�i�n�d�e�r� 
�A�e�r�o�d�r�o�m�e� �r�e�p�o�r�t�e�d� �m�o�r�e� �r�a�i�n� �i�n� �1�9�7�3� �t�h�a�n� �i�n� �a�n�y� �o�t�h�e�r� �y�e�a�r� 
�i�n� �t�h�e� �1�9�6�0�s� �o�r� �1�9�7�0�s�.� �I�n� �t�h�e� �d�r�y� �y�e�a�r� �o�f� �1�9�8�2�,� �N�i�a�m�e�y� 
�A�e�r�o�d�r�o�m�e� �h�a�d� �m�o�r�e� �r�a�i�n� �t�h�a�n� �i�n� �1�9�7�4�,� �o�f�t�e�n� �c�a�l�l�e�d� �t�h�e� �y�e�a�r� 
�o�f� �t�h�e� �g�r�e�a�t� �r�a�i�n�s�,� �w�h�i�l�e� �B�i�r�n�i� �N�K�o�n�n�i� �a�l�s�o� �h�a�d� �m�o�r�e� �r�a�i�n� �i�n� 
�1�9�8�2� �t�h�a�n� �i�n� �a�n�y� �y�e�a�r� �i�n� �t�h�e� �1�9�6�0�s� �o�r� �1�9�7�0�s�.



�2�9� 

�T�a�b�l�e� �2�.� �A�N�N�U�A�L� �R�A�I�N�F�A�L�L� �F�O�R� �N�I�G�E�R� 
�(�i�n� �m�i�l�l�i�m�e�t�e�r�s�)� 

�S�t�a�t�i�o�n� �1�9�6�6� �1�9�6�7� �1�9�6�8� �1�9�6�9� �1�9�7�0� �1�9�7�1� �1�9�7�2� �1�9�7�3� 

�B�i�l�m�a� �1�8� �1�1� �2�7� �1�4� �7� �2� �2�0�)� �T� 
�A�g�a�d�e�z� �1�0�0� �1�6�2�,�.� �1�6�5� �8�2� �4�0� �9�2� �7�3� �6�8� 
�N�g�u�i�g�m�i� �3�6�0� �2�3�0�*�*� �1�0�5� �9�3�,� �2�3�8� �1�5�7� �6�9�,� �8�5� 
�M�a�i�n�e�-�S�o�r�o�a� �4�1�2� �4�8�4� �3�4�4� �2�0�3� �4�8�8� �|� �3�0�8� �1�2�2� �1�2�4� 
�Z�i�n�d�e�r� �4�8�0�,� �3�9�0� �3�7�0� �4�2�4� �3�2�4�%� �3�5�2� �3�0�3� �7�9�9� 
�M�a�r�a�d�i� �5�9�0�"� �6�0�0� �3�6�0� �6�0�5� �5�8�6�,� �4�3�8� �4�2�6� �3�5�0� 
�B�i�r�n�i� �N�K�o�n�n�i� �6�2�0� �5�5�5� �5�3�2� �5�2�0� �4�7�8�"� �3�8�9� �3�0�7�,� �2�9�0�,� 
�T�a�h�o�u�a� �4�4�1�.� �4�8�0� �4�0�2� �2�7�5�,� �4�2�2� �2�4�8� �1�5�1 �� �2�4�4� 
�T�i�l�l�a�b�e�r�i� �3�4�4�*� �5�7�6� �3�4�6� �2�9�0�%� �2�9�4� �2�4�2� �3�5�4� �3�5�6� 
�N�i�a�m�e�y� �4�6�2� �8�3�0� �5�4�2� �6�0�4� �4�4�6� �4�6�0� �3�7�2� �3�9�0� 
� � 

�A�N�N�U�A�L� �R�A�I�N�F�A�L�L� �I�N� �N�I�G�E�R� �(�C�O�N�T ��D�)� 
�(�i�n� �m�i�l�l�i�m�e�t�e�r�s�)� 

�S�t�a�t�i�o�n� �1�9�7�4� �1�9�7�5� �1�9�7�6� �1�9�7�7� �1�9�8�1� �1�9�8�2� �1�9�8�3� 

�B�i�l�m�a� �1�5� �p�*�*� �o�*�*�*� �o�*�*� �o�v�r� �1�9� �T� 
�A�g�a�d�e�z� �1�3�4�,� �1�2�9� �1�0�5� �6�7� �1�2�7�7� �1�3�8� �9�4� �0� 
�N�g�u�i�g�m�i� �1�7�8�*� �1�6�8� �7�9�,� �3�3�1� �1�1�3�5�%� �1�7�4� �8�7�)� 
�M�a�i�n�e�-�S�o�r�o�a� �3�9�1� �3�5�4� �3�0�8�"� �3�7�2� �2�3�3�)� �1�9�3� �1�8�2� 
�Z�i�n�d�e�r� �5�7�5�,� �4�7�2� �4�3�1� �2�5�7� �2�8�8�"� �4�4�6� �2�9�4� 
�M�a�r�a�d�i� �3�7�0�"� �3�5�2� �5�2�0� �6�0�8� �4�0�4� �2�8�6� �3�0�6� 

�B�i�r�n�i� �N�K�o�n�n�i� �4�1�9� �4�8�7� �4�6�6� �5�4�1� �2�3�3�°�"� �6�4�2� �3�8�7� 
�T�a�h�o�u�a� �4�2�0� �4�2�2�,� �3�1�6� �3�6�0� �2�0�9�,� �2�0�6�,� �2�3�4� 
�T�i�l�l�a�b�e�r�i� �4�0�2� �2�3�5�"� �4�1�3� �4�0�2� �1�8�9�%� �2�6�9�"� �3�2�0� 
�N�i�a�m�e�y� �4�7�7�_�_�_� �6�9�0� �5�6�0� �5�5�7� �2�0�3�%� �6�3�5� �6�0�4� 
� � 

�S�o�u�r�c�e�:� �S�h�u�s�k�y� �a�n�d� �H�e�i�n�r�i�c�h�e�r� �(�1�9�8�6�:�1�5�6�)� 
�R�a�i�n�f�a�l�l� �f�i�g�u�r�e�s� �a�r�e� �f�o�r� �t�h�e� �r�a�i�n�y� �s�e�a�s�o�n� �A�p�r�i�l�-�S�e�p�t�e�m�b�e�r� 
�*� �D�a�t�a� �n�o�t� �a�v�a�i�l�a�b�l�e� �f�o�r� �o�n�e� �m�o�n�t�h� �o�f� �t�h�e� �r�a�i�n�y� �s�e�a�s�o�n�.� 

�*�*� �D�a�t�a� �n�o�t� �a�v�a�i�l�a�b�l�e� �f�o�r� �t�w�o� �m�o�n�t�h�s� �o�f� �t�h�e� �r�a�i�n�y� �s�e�a�s�o�n�.� 
�*�z�k�k� �D�a�t�a� �n�o�t� �a�v�a�i�l�a�b�l�e� �f�o�r� �t�h�r�e�e� �o�r� �m�o�r�e� �m�o�n�t�h�s� �o�f� 

�r�a�i�n�y� �s�e�a�s�o�n�.
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�N�i�g�e�r�:� �w�e�a�t�h�e�r� �s�t�o�t�i�o�n� �l�o�c�a�t�i�o�n�s� �(�t�a�b�l�e� �2� �)� 
�a�n�d� �r�a�i�n�f�a�l�l� �z�o�n�e�s�.� 
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�3�1� 

�T�H�E� �P�H�Y�S�I�C�A�L� �E�N�V�I�R�O�N�M�E�N�T� 

�T�h�o�u�g�h� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �o�c�c�u�p�y� �s�i�m�i�l�a�r� �e�n�v�i�r�o�n�m�e�n�t�s� �i�n� 

�v�a�r�i�o�u�s� �w�o�r�l�d� �r�e�g�i�o�n�s� �i�t� �i�s� �n�o�t� �e�a�s�y� �t�o� �g�e�n�e�r�a�l�i�z�e� �a�b�o�u�t� 

�t�h�e�m�.� �P�a�s�t�o�r�a�l�i�s�t�s� �i�n� �c�e�n�t�r�a�l� �A�s�i�a� �a�n�d� �t�h�e� �M�i�d�d�l�e� �E�a�s�t� �w�h�o� 

�f�o�r� �c�e�n�t�u�r�i�e�s� �h�a�v�e� �h�a�d� �e�x�t�e�n�s�i�v�e� �c�o�n�t�a�c�t� �w�i�t�h� �t�h�e� �m�a�r�k�e�t� 

�e�c�o�n�o�m�y� �a�n�d� �t�h�e� �s�t�a�t�e� �h�a�v�e� �l�a�r�g�e�l�y� �d�i�f�f�e�r�e�n�t� �p�r�o�b�l�e�m�s� �t�h�a�n� 

�E�a�s�t� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �w�h�o� �h�a�v�e� �u�n�t�i�l� �r�e�c�e�n�t�l�y� �b�e�e�n� �m�u�c�h� 

�m�o�r�e� �i�s�o�l�a�t�e�d�.� �W�h�a�t� �a�l�l� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �h�a�v�e� �i�n� �c�o�m�m�o�n� �i�s� 

�t�h�e�i�r� �e�x�p�l�o�i�t�a�t�i�o�n� �o�f� �r�a�n�g�e�l�a�n�d�s� �t�h�o�u�g�h� �t�h�e� �u�s�e� �o�f� 

�d�o�m�e�s�t�i�c�a�t�e�d� �a�n�i�m�a�l�s�.� �I�n� �a�d�d�i�t�i�o�n� �t�o� �t�h�e� �l�i�v�e�s�t�o�c�k� 

�p�o�p�u�l�a�t�i�o�n�,� �p�a�s�t�o�r�a�l�i�s�t�s� �m�a�n�i�p�u�l�a�t�e� �t�h�e� �h�u�m�a�n� �p�o�p�u�l�a�t�i�o�n� �a�n�d� 

�t�h�e�i�r� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t� �(�N�.�D�y�s�o�n�-�H�u�d�s�o�n�,�1�9�8�0�)�.� �F�a�r� �f�r�o�m� 

�i�r�r�a�t�i�o�n�a�l�i�t�y�,� �t�h�e�i�r� �s�t�r�a�t�e�g�i�c� �u�s�e� �o�f� �t�h�e� �r�a�n�g�e� �s�h�o�w�s� �t�h�a�t� 

�p�a�s�t�o�r�a�l�i�s�m� �i�s� �a� �c�a�r�e�f�u�l�l�y� �t�h�o�u�g�h�t�-�o�u�t� �a�n�d� �w�e�l�l� �p�l�a�n�n�e�d� �a�c�-� 

�t�i�v�i�t�y�.� 

�D�y�s�o�n�-�H�u�d�s�o�n� �(�1�9�8�0�:�1�7�7�)� �s�t�a�t�e�s� �t�h�a�t� �d�u�e� �t�o� �t�h�e� �p�r�e�-� 

�t�e�c�h�n�o�l�o�g�i�c�a�l� �s�t�a�g�e� �o�f� �s�u�b�s�i�s�t�e�n�c�e� �p�a�s�t�o�r�a�l�i�s�m�,� �t�h�e� �p�h�y�s�i�c�a�l� 

�e�n�v�i�r�o�n�m�e�n�t� �i�s� �m�a�n�i�p�u�l�a�t�e�d� �b�y� �s�k�i�l�l�s� �r�a�t�h�e�r� �t�h�a�n� �b�y� �t�o�o�l�s�.� 

�T�h�e�s�e� �m�a�n�i�p�u�l�a�t�i�o�n�s� �i�n�c�l�u�d�e� �b�u�r�n�i�n�g� �t�h�e� �r�a�n�g�e� �t�o� �p�r�o�m�o�t�e� �n�e�w� 

�p�l�a�n�t� �g�r�o�w�t�h� �a�n�d� �c�o�n�t�r�o�l� �p�e�s�t�s�,� �t�h�e� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� �d�a�m�s� �a�n�d� 

�w�e�l�l�s� �t�o� �i�n�c�r�e�a�s�e� �a�n�d� �s�t�a�b�i�l�i�z�e� �w�a�t�e�r� �s�u�p�p�l�y�,� �m�e�n�t�a�l� �m�a�p�p�i�n�g� 

�o�f� �t�h�e� �r�e�g�i�o�n�,� �a�n�d� �t�h�e� �a�u�t�h�o�r�i�t�y� �o�f� �e�l�d�e�r�s�,� �w�h�o�s�e� �l�o�n�g� 

�e�x�p�e�r�i�e�n�c�e� �i�n� �h�e�r�d�i�n�g� �r�e�c�a�l�l�s� �m�e�m�o�r�i�e�s� �o�f� �d�i�f�f�i�c�u�l�t� 

�s�i�t�u�a�t�i�o�n�s� �a�n�d� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e�m�,� �s�u�c�c�e�s�s�f�u�l� �o�r� �n�o�t�.� 

�E�a�c�h� �o�f� �t�h�e�s�e� �s�t�r�a�t�e�g�i�e�s� �i�s� �d�e�s�i�g�n�e�d� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� 

�c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �r�a�n�g�e�l�a�n�d� �b�o�t�h� �b�y� �i�n�c�r�e�a�s�i�n�g� �i�t�s
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�q�u�a�l�i�t�y� �a�n�d� �q�u�a�n�t�i�t�y� �a�n�d� �t�h�r�o�u�g�h� �t�h�e� �b�e�s�t� �u�t�i�l�i�z�a�t�i�o�n� �o�f� 

�w�h�a�t� �i�s� �a�v�a�i�l�a�b�l�e�.� �T�h�e� �m�a�j�o�r� �c�o�n�s�t�r�a�i�n�t�s� �o�f� �t�h�e� �p�h�y�s�i�c�a�l� 

�e�n�v�i�r�o�n�m�e�n�t� �a�r�e� �p�a�s�t�u�r�e�,� �w�a�t�e�r�,� �d�i�s�e�a�s�e� �v�e�c�t�o�r�s�,� �s�u�c�h� �a�s� �t�h�e� 

�t�s�e�t�s�e� �f�l�y� �(�S�i�n�d�i�g�a�,�1�9�8�4�)�,� �a�n�d� �s�a�l�t� �(�W�e�s�t�e�r�n�,�1�9�8�2�)�.� 

�A�d�j�u�s�t�m�e�n�t�s� �t�o� �p�a�s�t�u�r�e� 

�T�h�o�u�g�h� �r�a�i�n�f�a�l�l� �q�u�a�n�t�i�t�y� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n� �c�a�n�n�o�t� �b�e� �m�a�-� 

�n�i�p�u�l�a�t�e�d�,� �t�h�e� �q�u�a�n�t�i�t�y� �a�n�d� �q�u�a�l�i�t�y� �o�f� �p�a�s�t�u�r�e� �c�a�n�.� �P�a�s�-� 

�t�o�r�a�l�i�s�t�s� �d�o� �t�h�i�s� �i�n� �s�e�v�e�r�a�l� �w�a�y�s� �i�n�c�l�u�d�i�n�g� �a�n�n�u�a�l� �r�a�n�g�e� 

�b�u�r�n�i�n�g� �w�h�i�c�h�,� �i�n� �a�d�d�i�t�i�o�n� �t�o� �c�r�e�a�t�i�n�g� �p�a�s�t�u�r�e�s� �b�y� �p�r�o�m�o�t�i�n�g� 

�n�e�w� �p�l�a�n�t� �g�r�o�w�t�h�,� �a�l�s�o� �r�e�d�u�c�e�s� �t�h�e� �t�h�r�e�a�t� �o�f� �d�i�s�e�a�s�e�,� �v�i�a� 

�t�h�e� �t�s�e�t�s�e� �f�l�y� �a�n�d� �t�i�c�k�s�,� �t�h�r�o�u�g�h� �t�h�e� �c�l�e�a�r�i�n�g� �o�f� �b�r�u�s�h�.� 

�O�t�h�e�r�w�i�s�e� �b�r�u�s�h�y� �a�r�e�a�s� �w�o�u�l�d� �b�e� �u�n�a�v�a�i�l�a�b�l�e� �t�o� �l�i�v�e�s�t�o�c�k�.� 

�B�r�u�s�h�y� �p�a�s�t�u�r�e� �a�l�s�o� �p�r�o�v�i�d�e�s� �i�d�e�a�l� �h�i�d�i�n�g� �p�l�a�c�e�s� �f�o�r� �p�r�e�d�a�-� 

�t�o�r�y� �a�n�i�m�a�l�s� �s�u�c�h� �a�s� �l�i�o�n� �a�n�d� �i�s� �a�v�o�i�d�e�d� �f�o�r� �t�h�i�s� �r�e�a�s�o�n� �a�s� 

�w�e�l�l� �(�W�e�s�t�e�r�n�,�1�9�8�2�)�.� �T�h�o�u�g�h� �r�a�n�g�e� �b�u�r�n�i�n�g� �h�a�s� �b�e�e�n� �c�r�i�t�i�-� 

�c�i�z�e�d� �a�n�d� �i�n� �s�o�m�e� �c�a�s�e�s� �e�v�e�n� �f�o�r�b�i�d�d�e�n� �i�t� �h�a�s� �p�r�o�v�e�n� �t�o� �b�e� �a� 

�v�a�l�u�a�b�l�e� �p�r�a�c�t�i�c�e� �a�m�o�n�g� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �(�U�N�E�S�C�O�,�1�9�7�9�;� 

�C�o�n�a�n�t�,�1�9�8�2�)�.� 

�T�h�e� �a�c�t�i�o�n�s� �o�f� �a�n�i�m�a�l�s� �t�h�e�m�s�e�l�v�e�s�,� �t�h�r�o�u�g�h� �t�r�a�m�p�l�i�n�g�,� 

�r�e�s�e�e�d�i�n�g� �(�U�N�E�S�C�O�,�1�9�7�9�)� �a�n�d� �g�r�a�z�i�n�g� �(�W�e�s�t�e�r�n�,�1�9�8�2�)�,� �h�e�l�p� �t�o� 

�i�m�p�r�o�v�e� �p�a�s�t�u�r�e�.� �T�h�e�s�e� �a�c�t�i�o�n�s� �m�a�i�n�t�a�i�n� �p�a�s�t�u�r�e� �a�t� �a� �s�u�b�-� 

�c�l�i�m�a�x� �s�t�a�g�e� �o�f� �s�u�c�c�e�s�s�i�o�n�,� �p�e�r�p�e�t�u�a�t�i�n�g� �t�h�e� �e�x�i�s�t�e�n�c�e� �o�f� 

�p�a�l�a�t�a�b�l�e� �g�r�a�s�s�e�s� �a�n�d� �p�r�e�v�e�n�t�i�n�g� �t�h�e� �i�n�v�a�s�i�o�n� �o�f� �w�o�o�d�y� 

�p�l�a�n�t�s� �a�n�d� �t�a�l�l� �f�i�b�r�o�u�s� �g�r�a�s�s�e�s� �w�h�i�c�h� �a�r�e� �l�e�s�s� �s�u�i�t�a�b�l�e� �f�o�r� 

�c�a�t�t�l�e�.
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�W�a�t�e�r� �A�v�a�i�l�a�b�i�l�i�t�y� 

�W�a�t�e�r� �i�s� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �c�o�n�s�t�r�a�i�n�t� �i�n� �s�e�m�i�-�a�r�i�d� �a�n�d� 

�a�r�i�d� �p�a�s�t�o�r�a�l� �a�r�e�a�s�.� �T�h�o�u�g�h� �i�n� �s�o�m�e� �p�a�s�t�o�r�a�l� �r�e�g�i�o�n�s�,� �s�e�a�-� 

�s�o�n�a�l� �r�a�i�n�f�a�l�l� �i�s� �r�e�l�a�t�i�v�e�l�y� �p�r�e�d�i�c�t�a�b�l�e� �p�e�r�m�i�t�t�i�n�g� �m�o�r�e� 

�r�e�g�u�l�a�r� �m�i�g�r�a�t�i�o�n�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� �a�n�d� �l�i�v�e�s�t�o�c�k�,� �m�a�n�y� �r�e�-� 

�g�i�o�n�s� �r�e�c�e�i�v�e� �o�n�l�y� �h�i�g�h�l�y� �i�r�r�e�g�u�l�a�r� �r�a�i�n�f�a�l�l�,� �b�o�t�h� �i�n� �q�u�a�n�-� 

�t�i�t�y� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n�.� �W�a�t�e�r� �a�v�a�i�l�a�b�i�l�i�t�y� �l�i�m�i�t�s� �p�a�s�t�u�r�e� 

�S�i�n�c�e� �a�n�i�m�a�l�s� �m�u�s�t� �b�e� �h�e�r�d�e�d� �r�e�a�s�o�n�a�b�l�y� �c�l�o�s�e� �t�o� �w�a�t�e�r�i�n�g� 

�p�o�i�n�t�s�.� �T�e�m�p�o�r�a�r�y� �w�a�t�e�r� �s�o�u�r�c�e�s� �a�r�e� �s�o�m�e�t�i�m�e�s� �a�v�a�i�l�a�b�l�e� �a�f�-� 

�t�e�r� �r�a�i�n�f�a�l�l� �i�n� �t�h�e� �f�o�r�m� �o�f� �p�o�n�d�s�,� �s�t�r�e�a�m�s�,� �a�n�d� �p�u�d�d�l�e�s�.� 

�M�o�r�e� �p�e�r�m�a�n�e�n�t� �w�a�t�e�r�i�n�g� �p�o�i�n�t�s� �i�n�c�l�u�d�e� �r�i�v�e�r�s�,� �s�w�a�m�p�s� �a�n�d� 

�h�u�m�a�n�-�m�a�d�e� �w�e�l�l�s�.� 

�W�e�l�l�s� �a�r�e� �o�f� �g�r�e�a�t� �i�m�p�o�r�t�a�n�c�e� �i�n� �m�o�r�e� �a�r�i�d� �a�r�e�a�s� �w�h�e�r�e� 

�o�t�h�e�r� �w�a�t�e�r� �s�o�u�r�c�e�s� �a�r�e� �l�e�s�s� �a�v�a�i�l�a�b�l�e�.� �F�o�r� �t�h�e� �B�o�r�a�n� �o�f� 

�E�t�h�i�o�p�i�a�,� �w�e�l�l�s� �a�r�e� �s�o� �i�m�p�o�r�t�a�n�t� �a�s� �t�o� �f�o�r�m� �t�h�e� �f�o�c�u�s� �o�f� �s�o�-� 

�c�i�a�l� �a�n�d� �r�e�l�i�g�i�o�u�s� �l�i�f�e� �(�H�e�l�l�a�n�d�,�1�9�8�2�)�.� �W�a�t�e�r�i�n�g� �l�i�v�e�s�t�o�c�k� 

�a�t� �w�e�l�l�s� �i�s� �s�o�m�e�t�i�m�e�s� �p�r�e�f�e�r�r�e�d� �t�o� �w�a�t�e�r�i�n�g� �a�t� �r�i�v�e�r�s� �b�e�-� 

�c�a�u�s�e� �p�a�s�t�o�r�a�l�i�s�t�s� �f�e�e�l� �t�h�a�t� �t�h�e� �d�e�e�p� �w�e�l�l�s� �c�a�r�r�y� �g�r�e�a�t�e�r� 

�a�m�o�u�n�t�s� �o�f� �s�a�l�t�s� �w�h�i�c�h� �w�i�l�l� �h�e�l�p� �n�o�u�r�i�s�h� �l�i�v�e�s�t�o�c�k�.� 

�S�i�n�c�e� �w�a�t�e�r� �i�s� �a�n� �o�b�v�i�o�u�s� �c�o�n�s�t�r�a�i�n�t� �t�o� �p�a�s�t�u�r�e� �a�v�a�i�l�-� 

�a�b�i�l�i�t�y�,� �m�a�n�y� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �c�r�e�a�t�e� �w�e�l�l�s� �t�o� �i�n�c�r�e�a�s�e� 

�w�a�t�e�r� �s�u�p�p�l�y�.� �W�i�t�h�o�u�t� �t�a�k�i�n�g� �s�o�c�i�a�l� �f�a�c�t�o�r�s� �i�n�t�o� �a�c�c�o�u�n�t� 

�b�e�f�o�r�e� �t�h�e�i�r� �c�r�e�a�t�i�o�n�,� �t�h�e�s�e� �i�n�t�e�r�v�e�n�t�i�o�n�s� �h�a�v�e� �o�f�t�e�n� �d�i�s�-� 

�r�u�p�t�e�d� �t�r�a�d�i�t�i�o�n�a�l� �s�o�c�i�a�l� �i�n�s�t�i�t�u�t�i�o�n�s� �a�n�d� �h�a�v�e� �l�e�d� �t�o� �a� 

�b�r�e�a�k�d�o�w�n�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� �W�e�s�t� �A�f�r�i�c�a�,� �o�f� �s�o�c�i�a�l� �c�o�n�t�r�o�l�s
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�o�n� �g�r�a�z�i�n�g� �w�h�i�c�h� �l�e�d� �t�o� �e�x�a�m�p�l�e�s� �o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�r�o�u�n�d� 

�b�o�r�e�-�h�o�l�e�s� �i�n� �t�h�e� �1�9�7�0�s�.� 

�T�H�E� �H�U�M�A�N� �P�O�P�U�L�A�T�I�O�N� 

�T�h�e� �h�u�m�a�n� �p�o�p�u�l�a�t�i�o�n� �i�s� �m�a�n�i�p�u�l�a�t�e�d� �b�y� �a�d�j�u�s�t�i�n�g� �i�t�s� 

�n�u�m�b�e�r�s� �t�o� �t�h�e� �m�a�x�i�m�u�m� �f�e�e�d�i�n�g� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �l�i�v�e�s�t�o�c�k�.� 

�F�l�e�x�i�b�i�l�i�t�y� �t�h�r�o�u�g�h� �a�u�t�o�n�o�m�y� �o�f� �i�n�d�i�v�i�d�u�a�l� �h�o�u�s�e�h�o�l�d�s� �o�r� 

�s�m�a�l�l� �g�r�o�u�p�i�n�g�s� �a�l�l�o�w�s� �q�u�i�c�k� �d�e�c�i�s�i�o�n�-�m�a�k�i�n�g� �i�n� �c�r�i�s�i�s� �s�i�t�u�-� 

�a�t�i�o�n�s�.� �A�n�n�e�x�a�t�i�o�n� �o�f� �n�e�w� �a�r�e�a�s�,� �p�e�r�m�a�n�e�n�t� �o�r� �t�e�m�p�o�r�a�r�y�,� 

�m�a�y� �a�l�s�o� �t�a�k�e� �p�l�a�c�e� �a�s� �d�o�e�s� �b�i�r�t�h� �s�p�a�c�i�n�g� �a�n�d� �r�e�d�i�s�t�r�i�b�u�t�i�v�e� 

�d�e�v�i�c�e�s� �s�u�c�h� �a�s� �a�d�o�p�t�i�o�n� �a�n�d� �a�g�e�/�s�e�x�-�s�p�e�c�i�f�i�c� �l�a�b�o�r� �p�a�t�t�e�r�n�s� 

�(�N�.�D�y�s�o�n�-�H�u�d�s�o�n�,�1�9�8�0�:�1�7�7�-�7�8�)�.� 

�P�o�p�u�l�a�t�i�o�n� �G�r�o�w�t�h� 

�S�o�c�i�o�-�e�c�o�n�o�m�i�c� �m�e�c�h�a�n�i�s�m�s� �e�n�c�o�u�r�a�g�e� �t�h�e� �a�d�a�p�t�a�t�i�o�n� �o�f� 

�t�h�e� �h�u�m�a�n� �p�o�p�u�l�a�t�i�o�n� �t�o� �t�h�e� �c�o�n�d�i�t�i�o�n�s� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�t� 

�t�h�e� �m�o�m�e�n�t� �(�U�N�E�S�C�O�,�1�9�7�9�)�.� �T�h�e�s�e� �m�e�c�h�a�n�i�s�m�s� �o�f�t�e�n� �t�a�k�e� �t�h�e� 

�f�o�r�m� �o�f� �d�e�m�o�g�r�a�p�h�i�c� �c�o�n�t�r�o�l�s� �w�h�i�c�h� �a�s�s�u�r�e� �l�o�w� �p�o�p�u�l�a�t�i�o�n� 

�g�r�o�w�t�h� �a�n�d� �t�h�e�r�e�f�o�r�e� �l�e�s�s�e�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t�s�.� 

�P�a�s�t�o�r�a�l� �g�r�o�u�p�s� �t�y�p�i�c�a�l�l�y� �h�a�v�e� �l�o�w�e�r� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �r�a�t�e�s� 

�t�h�a�n� �t�h�e�i�r� �a�g�r�i�c�u�l�t�u�r�a�l� �n�e�i�g�h�b�o�r�s� �a�f�f�e�c�t�e�d� �i�n� �m�a�n�y� �c�a�s�e�s� 

�b�o�t�h� �b�y� �l�o�w�e�r� �f�e�r�t�i�l�i�t�y� �r�a�t�e�s� �a�n�d� �h�i�g�h�e�r� �d�e�a�t�h� �r�a�t�e�s� 

�(�S�i�n�d�i�g�a�,�1�9�8�7�)�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �r�a�t�e� �o�f� 

�t�h�e� �K�e�n�y�a�n� �a�g�r�i�c�u�l�t�u�r�a�l� �p�o�p�u�l�a�t�i�o�n� �i�s� �a�r�o�u�n�d� �4�%� �a�n�n�u�a�l�l�y�,� 

�w�h�i�l�e� �t�h�e� �g�r�o�w�t�h� �r�a�t�e� �a�m�o�n�g� �t�h�e� �M�a�a�s�a�i� �i�s� �a�r�o�u�n�d� �2�.�2�%� �o�r� 

�l�e�s�s� �(�S�i�n�d�i�g�a�,�1�9�8�7�)�.� �P�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �r�a�t�e� �e�s�t�i�m�a�t�e�s� �f�o�r
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�o�t�h�e�r� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �a�r�o�u�n�d� �1�.�5�%� 

�(�S�w�i�f�t�,�1�9�8�2�a�:�1�7�1�)�.� 

�S�o�m�e� �g�r�o�u�p�s�,� �s�u�c�h� �a�s� �t�h�e� �B�o�r�a�n�,� �h�a�v�e� �c�o�m�p�l�e�x� �a�g�e�-�c�l�a�s�s�e�s� 

�w�h�i�c�h� �s�e�t� �r�u�l�e�s� �d�e�l�a�y�i�n�g� �t�h�e� �a�g�e� �a�t� �w�h�i�c�h� �m�a�r�r�i�a�g�e� �c�a�n� �t�a�k�e� 

�p�l�a�c�e� �a�n�d� �w�h�e�n� �c�h�i�l�d�r�e�n� �c�a�n� �b�e� �r�a�i�s�e�d� �(�H�e�l�l�a�n�d�,�1�9�8�2�)�.� �A�m�o�n�g� 

�t�h�e� �M�a�a�s�a�i� �f�e�r�t�i�l�i�t�y� �c�o�n�t�r�o�l� �m�e�a�s�u�r�e�s� �i�n�c�l�u�d�e� �s�o�c�i�a�l� �r�e�-� 

�s�t�r�i�c�t�i�o�n�s� �o�n� �s�e�x�u�a�l� �a�c�t�i�v�i�t�y� �a�s� �w�e�l�l� �a�s� �i�n�f�e�r�t�i�l�i�t�y� �c�a�u�s�e�d� 

�b�y� �t�h�e� �p�r�e�v�a�l�e�n�c�e� �o�f� �s�e�x�u�a�l�l�y� �t�r�a�n�s�m�i�t�t�e�d� �d�i�s�e�a�s�e�s�.� �S�e�a�-� 

�s�o�n�a�l� �u�n�d�e�r�n�u�t�r�i�t�i�o�n� �a�n�d� �p�o�s�s�i�b�l�y� �m�a�l�n�u�t�r�i�t�i�o�n� �m�a�y� �a�l�s�o� �d�e�-� 

�p�r�e�s�s� �f�e�r�t�i�l�i�t�y� �d�u�e� �t�o� �s�e�a�s�o�n�a�l� �f�o�o�d� �s�h�o�r�t�a�g�e�s� 

�(�S�i�n�d�i�g�a�,�1�9�8�7�)�.� �P�a�s�t�o�r�a�l�i�s�t�s �� �l�o�w� �g�r�o�w�t�h� �r�a�t�e�s� �a�r�e� �a�l�s�o� �a�t�-� 

�t�r�i�b�u�t�e�d� �t�o� �h�i�g�h�e�r� �m�o�r�t�a�l�i�t�y� �r�a�t�e�s�.� �B�r�a�i�n�a�r�d ��s� �(�1�9�8�6�:�5�2�5�)� 

�c�o�m�p�a�r�i�s�o�n� �o�f� �p�a�s�t�o�r�a�l� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �T�u�r�k�a�n�a� �s�h�o�w�e�d� �t�h�a�t� 

�T�u�r�k�a�n�a� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�v�e� �s�u�b�s�t�a�n�t�i�a�l�l�y� �h�i�g�h�e�r� �l�e�v�e�l�s� �o�f� 

�m�o�r�t�a�l�i�t�y� �a�m�o�n�g� �c�h�i�l�d�r�e�n�*�.� �U�N�E�S�C�O� �(�1�9�7�9�:�2�9�5�)� �c�o�n�f�i�r�m�s� �t�h�a�t� 

�"�t�h�e� �h�i�g�h�e�s�t� �m�o�r�t�a�l�i�t�y� �l�e�v�e�l�s� �o�f� �b�l�a�c�k� �A�f�r�i�c�a� �a�r�e� �f�o�u�n�d� �i�n� 

�t�r�o�p�i�c�a�l� �g�r�a�z�i�n�g� �l�a�n�d� �e�c�o�s�y�s�t�e�m�s�"�,� �d�u�e� �l�a�r�g�e�l�y� �t�o� �p�o�o�r�e�r� 

�m�e�d�i�c�a�l� �f�a�c�i�l�i�t�i�e�s� �a�n�d� �t�h�e�i�r� �h�a�r�s�h� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �g�e�n�e�r�a�l�.� 

�T�h�o�u�g�h� �p�o�o�r� �h�e�a�l�t�h� �q�u�a�l�i�t�y� �a�m�o�n�g� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �i�s� 

�r�e�g�r�e�t�t�a�b�l�e�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�o�s�e� �w�h�i�c�h� �r�e�s�u�l�t� �i�n� �u�n�n�e�c�e�s�s�a�r�y� 

�d�e�a�t�h�s�,� �l�o�w�e�r� �g�r�o�w�t�h� �r�a�t�e�s� �h�a�v�e� �a�l�l�o�w�e�d� �p�a�s�t�o�r�a�l�i�s�t�s� �t�o� �l�i�v�e� 

�w�i�t�h� �r�e�l�a�t�i�v�e�l�y� �l�i�t�t�l�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t�.� �H�e�n�c�e�,� �t�h�e� 

� � 

�*� �B�o�t�h� �n�o�m�a�d�i�c� �a�n�d� �a�g�r�i�c�u�l�t�u�r�a�l� �T�u�r�k�a�n�a� �s�t�i�l�l� �h�a�v�e� �s�u�b�s�t�a�n�-� 
�t�i�a�l�l�y� �h�i�g�h�e�r� �m�o�r�t�a�l�i�t�y� �r�a�t�e�s� �t�h�a�n� �f�o�r� �K�e�n�y�a� �a�s� �a� �w�h�o�l�e�.� 
�E�v�e�n� �t�h�e� �s�e�d�e�n�t�a�r�y� �g�r�o�u�p� �h�a�s� �a� �m�e�a�n� �l�i�f�e� �e�x�p�e�c�t�a�n�c�y� �a�t� �b�i�r�t�h� 
�a�b�o�u�t� �1�0� �y�e�a�r�s� �l�e�s�s� �a�n�d� �a�n� �i�n�f�a�n�t� �m�o�r�t�a�l�i�t�y� �r�a�t�e� �a�b�o�u�t� �5�0�%� 
�h�i�g�h�e�r� �t�h�a�n� �t�h�e� �n�a�t�i�o�n�a�l� �a�v�e�r�a�g�e�s� �(�B�r�a�i�n�a�r�d�,�1�9�8�6�:�5�3�4�)�.
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�h�e�a�l�t�h� �i�s�s�u�e� �i�s� �a� �d�i�l�e�m�m�a� �f�a�c�e�d� �b�y� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�n�e�r�s� 

�(�O�m�e�r�o�d�,�1�9�8�0�-�8�1�)�.� 

�S�o�c�i�a�l� �L�i�n�k�a�g�e�s� 

�S�o�c�i�a�l� �l�i�n�k�a�g�e�s� �a�r�e� �u�s�u�a�l�l�y� �k�e�p�t� �w�i�t�h� �a�g�r�i�c�u�l�t�u�r�a�l� �c�o�n�-� 

�m�u�n�i�t�i�e�s� �a�s� �a� �m�e�a�n�s� �o�f� �s�u�p�p�l�e�m�e�n�t�i�n�g� �i�n�c�o�m�e� �a�n�d� �d�i�e�t�.� �T�h�e�s�e� 

�r�e�l�a�t�i�o�n�s� �a�r�e� �t�r�a�d�i�t�i�o�n�a�l�l�y� �v�e�r�y� �i�m�p�o�r�t�a�n�t� �i�n� �t�h�e� �s�u�r�v�i�v�a�l� 

�o�f� �a� �p�a�s�t�o�r�a�l� �u�n�i�t� �d�u�r�i�n�g� �t�h�e� �d�r�y� �s�e�a�s�o�n� �o�r� �i�n� �d�r�o�u�g�h�t� �y�e�a�r�s� 

�(�C�a�m�p�b�e�l�l�,�1�9�8�2�)�.� �S�o�c�i�a�l� �o�b�l�i�g�a�t�i�o�n�s� �t�h�r�o�u�g�h� �m�a�r�r�i�a�g�e� �r�e�l�a�-� 

�t�i�o�n�s� �a�r�e� �a� �m�a�j�o�r� �m�e�t�h�o�d� �b�o�t�h� �o�f� �e�x�p�e�l�l�i�n�g� �e�x�c�e�s�s� �p�o�p�u�l�a�t�i�o�n� 

�a�n�d� �o�f� �i�n�s�u�r�i�n�g� �s�u�r�v�i�v�a�l� �o�f� �t�h�e� �f�a�m�i�l�y� �u�n�i�t� �d�u�r�i�n�g� �p�e�r�i�o�d�s� 

�o�f� �f�o�o�d� �i�n�s�e�c�u�r�i�t�y�.� �P�o�l�y�g�y�n�y�,� �f�o�r� �e�x�a�m�p�l�e�,� �w�h�i�c�h� �i�s� �c�o�m�m�o�n� 

�a�m�o�n�g� �m�a�n�y� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s�,� �h�e�l�p�s� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� 

�r�e�s�o�u�r�c�e� �b�a�s�e� �o�f� �a� �g�r�o�u�p� �b�y� �h�a�v�i�n�g� �f�a�m�i�l�y� �m�e�m�b�e�r�s� �l�i�v�i�n�g� �i�n� 

�d�i�f�f�e�r�e�n�t� �e�c�o�l�o�g�i�c�a�l� �z�o�n�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �P�o�k�o�t� �o�f� �w�e�s�t�-� 

�e�r�n� �K�e�n�y�a� �e�n�g�a�g�e� �i�n� �a� �"�m�i�x�e�d�"� �e�c�o�n�o�m�y�,� �c�o�m�b�i�n�i�n�g� �p�a�s�t�o�r�a�l�i�s�m� 

�a�n�d� �a�g�r�i�c�u�l�t�u�r�e�,� �d�u�e� �t�o� �t�h�e�i�r� �t�e�r�r�i�t�o�r�y ��s� �s�e�m�i�-�a�r�i�d� �c�l�i�m�a�t�e�.� 

�M�e�n� �f�r�o�m� �d�r�i�e�r� �a�r�e�a�s� �i�n� �P�o�k�o�t� �t�e�r�r�i�t�o�r�y� �s�a�y� �t�h�a�t� �o�n�e� 

�c�o�n�s�i�d�e�r�a�t�i�o�n� �i�n� �m�a�r�r�i�a�g�e� �i�s� �w�h�e�t�h�e�r� �f�o�o�d� �i�s� �p�l�e�n�t�i�f�u�l� �i�n� 

�t�h�e� �w�i�f�e ��s� �h�o�m�e� �a�r�e�a�.� �I�n� �m�a�r�r�y�i�n�g� �a� �s�e�c�o�n�d� �w�i�f�e�,� �i�t� �i�s� 

�b�e�t�t�e�r� �t�o� �m�a�r�r�y� �o�n�e� �f�r�o�m� �a�n� �a�r�e�a� �w�h�o�s�e� �h�a�r�v�e�s�t� �c�o�m�e�s� �a�t� �a� 

�d�i�f�f�e�r�e�n�t� �t�i�m�e� �f�r�o�m� �t�h�a�t� �o�f� �t�h�e� �f�i�r�s�t� �w�i�f�e ��s� �v�i�l�l�a�g�e� 

�(�P�o�r�t�e�r�,�1�9�7�9�)�.� 

�S�o�m�e� �d�e�s�t�i�t�u�t�e� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�v�e� �n�o� �s�t�o�c�k� �a�t� �a�l�l�,� �p�a�r�-� 

�t�i�c�u�l�a�r�l�y� �a�f�t�e�r� �d�r�o�u�g�h�t�,� �a�n�d� �m�u�s�t� �l�e�a�v�e� �p�a�s�t�o�r�a�l�i�s�m� �a�t� �l�e�a�s�t� 

�t�e�m�p�o�r�a�r�i�l�y� �t�o� �e�i�t�h�e�r� �p�r�a�c�t�i�c�e� �s�e�t�t�l�e�d� �a�g�r�i�c�u�l�t�u�r�e� �o�r� �t�o
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�s�e�e�k� �w�a�g�e� �e�m�p�l�o�y�m�e�n�t� �t�o� �s�a�v�e� �m�o�n�e�y� �t�o� �s�t�a�r�t� �a� �n�e�w� �h�e�r�d�.� 

�H�o�w�e�v�e�r�,� �s�t�o�c�k�l�e�s�s� �f�a�m�i�l�i�e�s� �a�r�e� �l�e�s�s� �c�o�m�m�o�n� �s�i�n�c�e� �d�e�s�t�i�t�u�t�e� 

�h�e�r�d�e�r�s� �o�f�t�e�n� �s�t�r�i�k�e� �u�p� �d�e�a�l�s� �w�i�t�h� �w�e�a�l�t�h�i�e�r� �r�e�l�a�t�i�v�e�s� �o�r� 

�f�r�i�e�n�d�s� �(�S�p�o�o�n�e�r�,�1�9�7�3�:�1�4�)�.� �F�a�m�i�l�i�e�s� �w�i�t�h� �t�o�o� �f�e�w� �a�n�i�m�a�l�s� 

�a�r�e� �o�f�t�e�n� �a�s�s�i�g�n�e�d� �o�t�h�e�r�s �� �a�n�i�m�a�l�s�,� �a�l�l�o�w�i�n�g� �p�o�o�r�e�r� �f�a�m�i�l�i�e�s� 

�t�o� �m�a�i�n�t�a�i�n� �t�h�e�m�s�e�l�v�e�s� �u�n�t�i�l� �t�h�e�i�r� �o�w�n� �h�e�r�d�s� �a�r�e� �r�e�b�u�i�l�t�.� 

�A�n�i�m�a�l� �l�o�a�n�s� �o�r� �l�a�b�o�r� �l�o�a�n�s� �a�r�e� �r�e�p�a�i�d� �w�h�e�n� �t�h�e� �l�e�n�d�e�r� �i�s� �i�n� 

�n�e�e�d� �(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�3�8�)�.� 

�D�e�c�e�n�t�r�a�l�i�z�a�t�i�o�n� �o�f� �A�u�t�h�o�r�i�t�y� 

�F�l�e�x�i�b�i�l�i�t�y� �o�f� �t�h�e� �p�a�s�t�o�r�a�l� �u�n�i�t� �i�s� �a�l�s�o� �a� �v�e�r�y� �i�m�p�o�r�-� 

�t�a�n�t� �h�u�m�a�n� �r�e�s�p�o�n�s�e�.� �T�h�e� �u�n�c�e�r�t�a�i�n�t�y� �o�f� �r�a�i�n�f�a�l�l� �i�n� �d�r�y�l�a�n�d� 

�a�r�e�a�s� �r�e�q�u�i�r�e�s� �t�h�e� �a�b�i�l�i�t�y� �o�f� �a� �p�a�s�t�o�r�a�l� �f�a�m�i�l�y� �t�o� �m�a�k�e� 

�q�u�i�c�k� �d�e�c�i�s�i�o�n�s� �r�e�g�a�r�d�i�n�g� �m�o�v�e�m�e�n�t� �r�e�s�u�l�t�i�n�g� �i�n� �s�m�a�l�l� �s�i�z�e�d� 

�p�a�s�t�o�r�a�l� �"�c�o�m�m�u�n�i�t�i�e�s�"� �a�n�d� �m�i�n�i�m�a�l� �p�o�l�i�t�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�T�h�e�s�e� �q�u�i�c�k� �d�e�c�i�s�i�o�n�s� �w�o�u�l�d� �b�e� �h�a�m�p�e�r�e�d� �b�y� �c�u�m�b�e�r�s�o�m�e� �p�o�l�i�t�-� 

�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�"�M�i�x�e�d� �e�c�o�n�o�m�y�"� �s�e�m�i�-�p�a�s�t�o�r�a�l�i�s�t�s�,� �w�h�o� �t�e�n�d� �t�o� �b�e� �m�o�r�e� 

�s�e�d�e�n�t�a�r�y� �t�h�a�n� �t�h�e�i�r� �"�p�u�r�e�r�"� �p�a�s�t�o�r�a�l� �c�o�u�n�t�e�r�p�a�r�t�s� �o�w�i�n�g� �t�o� 

�m�o�r�e� �s�t�a�b�l�e� �r�a�i�n�f�a�l�l�,� �t�e�n�d� �t�o� �h�a�v�e� �a� �g�r�e�a�t�e�r� �d�e�g�r�e�e� �o�f� 

�p�o�l�i�t�i�c�a�l� �c�e�n�t�r�a�l�i�z�a�t�i�o�n� �a�n�d� �a� �m�o�r�e� �h�i�e�r�a�r�c�h�i�c�a�l� �s�o�c�i�a�l� 

�s�t�r�u�c�t�u�r�e� �(�L�e�w�i�s�,�1�9�7�5�:�4�3�3�)�.� �A�s� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �b�e�c�o�m�e�s� 

�h�a�r�s�h�e�r�,� �t�h�e� �m�o�r�e� �i�n�f�o�r�m�a�l� �a�n�d� �d�e�c�e�n�t�r�a�l�i�z�e�d� �t�h�e� �p�o�l�i�t�i�c�a�l� 

�o�r�g�a�n�i�z�a�t�i�o�n� �b�e�c�o�m�e�s�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e� �s�i�z�e� �o�f� �t�h�e� �t�o�t�a�l� 

�c�u�l�t�u�r�a�l� �u�n�i�t�,� �w�i�d�e�r� �p�o�l�i�t�i�c�a�l� �c�i�r�c�u�m�s�t�a�n�c�e�s� �a�n�d� �r�e�l�a�t�i�o�n�s� 

�b�e�t�w�e�e�n� �t�h�e� �n�o�m�a�d�s�,� �t�h�e�i�r� �s�e�d�e�n�t�a�r�y� �n�e�i�g�h�b�o�r�s�,� �a�n�d� �t�h�e
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�g�o�v�e�r�n�m�e�n�t� �a�r�e� �a�l�s�o� �i�m�p�o�r�t�a�n�t� �f�a�c�t�o�r�s� �i�n� �t�h�e� �d�e�g�r�e�e� �o�f� 

�p�o�l�i�t�i�c�a�l� �o�r�g�a�n�i�z�a�t�i�o�n� �(�L�e�w�i�s�,�1�9�7�5�:�4�3�3�)�.� 

�M�i�l�i�t�a�r�i�s�m� 

�T�h�e� �h�u�m�a�n� �p�o�p�u�l�a�t�i�o�n� �m�a�y� �a�l�s�o� �m�a�n�i�p�u�l�a�t�e� �i�t�s� �e�n�v�i�r�o�n�m�e�n�t� 

�t�h�r�o�u�g�h� �e�x�p�a�n�s�i�o�n� �i�n�t�o� �a�r�e�a�s� �o�c�c�u�p�i�e�d� �b�y� �o�t�h�e�r� �g�r�o�u�p�s�.� 

�P�a�r�t�i�c�u�l�a�r�l�y� �i�n� �E�a�s�t� �A�f�r�i�c�a�,� �l�i�v�e�s�t�o�c�k� �r�a�i�d�i�n�g� �h�a�d� �b�e�e�n� �a� 

�r�e�g�u�l�a�r� �f�e�a�t�u�r�e� �o�f� �p�a�s�t�o�r�a�l� �l�i�f�e�;� �b�o�t�h� �t�o� �i�n�c�r�e�a�s�e� �h�e�r�d�s� �a�n�d� 

�t�o� �r�e�c�o�v�e�r� �f�r�o�m� �s�t�o�c�k� �l�o�s�s�e�s� �d�u�e� �t�o� �d�r�o�u�g�h�t�.� �T�h�o�u�g�h� 

�l�i�v�e�s�t�o�c�k� �r�a�i�d�i�n�g� �c�o�n�t�i�n�u�e�s�,� �i�t� �i�s� �s�o�m�e�w�h�a�t� �l�e�s�s� �f�r�e�q�u�e�n�t� 

�s�i�n�c�e� �c�o�l�o�n�i�a�l� �r�u�l�e� �w�h�e�n� �t�h�e� �p�r�a�c�t�i�c�e� �w�a�s� �a�c�t�i�v�e�l�y� 

�d�i�s�c�o�u�r�a�g�e�d� �b�y� �a�d�m�i�n�i�s�t�r�a�t�o�r�s�.� 

�D�i�v�i�s�i�o�n� �o�f� �L�a�b�o�r� 

�T�h�e� �d�i�v�i�s�i�o�n� �o�f� �l�a�b�o�r� �b�y� �a�g�e� �a�n�d� �s�e�x� �s�u�p�p�o�r�t�s� �p�a�s�t�o�r�a�l� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�d�a�p�t�a�t�i�o�n�s� �a�s� �w�e�l�l�.� �I�n� �m�o�s�t� �E�a�s�t� �A�f�r�i�c�a�n� 

�p�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �s�e�x� �r�o�l�e�s� �a�r�e� �w�e�l�l� �d�e�f�i�n�e�d� �w�i�t�h� �m�e�n� �i�n� 

�c�h�a�r�g�e� �o�f� �l�i�v�e�s�t�o�c�k� �a�n�d� �w�o�m�e�n� �r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �f�o�o�d� �c�o�l�l�e�c�-� 

�t�i�o�n�/�p�r�e�p�a�r�a�t�i�o�n� �a�n�d� �h�o�u�s�e�h�o�l�d� �d�u�t�i�e�s�.� �W�o�m�e�n ��s� �c�o�m�p�a�r�a�-� 

�t�i�v�e�l�y� �l�a�r�g�e� �w�o�r�k�l�o�a�d�,� �w�h�i�c�h� �i�n�c�l�u�d�e�s� �t�h�e� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �o�f� 

�m�i�l�k� �p�r�o�d�u�c�t�s� �a�n�d� �a�n�y� �a�g�r�i�c�u�l�t�u�r�e� �p�r�a�c�t�i�c�e�d�,� �h�e�l�p�s� �t�o� �e�x�-� 

�p�l�a�i�n� �p�o�l�y�g�y�n�y� �(�U�N�E�S�C�O�,�1�9�7�9�:�2�7�6�)�.� �I�n� �t�h�e� �a�g�e� �d�i�v�i�s�i�o�n� �o�f� 

�l�a�b�o�r�,� �a�d�u�l�t�,� �m�a�r�r�i�e�d�,� �a�n�d� �o�l�d� �m�e�n� �h�a�v�e� �m�o�r�e� �e�x�c�l�u�s�i�v�e� �h�e�r�d� 

�m�a�n�a�g�e�m�e�n�t� �r�o�l�e�s� �w�h�i�l�e� �y�o�u�n�g�,� �u�n�m�a�r�r�i�e�d� �m�e�n� �a�r�e� �g�e�n�e�r�a�l�l�y� 

�r�e�s�p�o�n�s�i�b�l�e� �f�o�r� �s�u�r�v�e�i�l�l�a�n�c�e�.� �M�a�l�e� �c�h�i�l�d�r�e�n� �a�l�s�o� �s�h�a�r�e� 

�h�e�r�d�i�n�g� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�.� �A�m�o�n�g� �t�h�e� �T�u�r�k�a�n�a�,� �a�t� �4� �y�e�a�r�s� �o�f
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�a�g�e� �a� �c�h�i�l�d� �l�o�o�k�s� �a�f�t�e�r� �t�h�e� �g�o�a�t� �k�i�d�s� �a�n�d� �b�a�b�y� �c�a�m�e�l�s�;� �a�t� �7� 

�h�e� �t�e�n�d�s� �c�a�l�v�e�s�,� �g�o�a�t�s�,� �a�n�d� �s�h�e�e�p�;� �a�t� �1�2�,� �c�a�m�e�l�s�;� �a�n�d� �f�r�o�m� 

�1�4� �o�n�w�a�r�d�s�,� �c�a�t�t�l�e�.� �D�u�r�i�n�g� �t�h�i�s� �t�i�m�e� �t�h�e� �w�o�r�k� �i�s� �s�u�p�e�r�v�i�s�e�d� 

�b�y� �t�h�e� �f�a�t�h�e�r� �(�U�N�E�S�C�O�,�1�9�7�9�:�2�7�6�)�.� 

�T�H�E� �L�I�V�E�S�T�O�C�K� �P�O�P�U�L�A�T�I�O�N� 

�P�e�r�h�a�p�s� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �t�o� �p�a�s�t�o�r�a�l� �s�t�r�a�t�e�g�y� �i�s� �t�h�e� �m�a�-� 

�n�i�p�u�l�a�t�i�o�n� �o�f� �l�i�v�e�s�t�o�c�k�.� �T�h�i�s� �m�a�n�i�p�u�l�a�t�i�o�n� �i�n�c�l�u�d�e�s� �h�e�r�d�i�n�g� 

�m�u�l�t�i�p�l�e� �s�p�e�c�i�e�s� �o�f� �a�n�i�m�a�l�s�,� �s�p�a�t�i�a�l� �d�i�s�t�r�i�b�u�t�i�o�n� �o�f� �h�e�r�d�s� 

�o�n� �v�a�r�i�o�u�s� �p�a�r�t�s� �o�f� �t�h�e� �r�a�n�g�e� �t�o� �o�p�t�i�m�i�z�e� �u�s�e�,� �a�n�d� �p�r�o�d�u�c�-� 

�t�i�v�i�t�y� �o�f� �a�l�l� �s�p�e�c�i�e�s� �a�n�d� �o�f� �b�o�t�h� �s�e�x�e�s� �(�t�h�r�o�u�g�h� �b�l�e�e�d�i�n�g� �o�r� 

�m�i�l�k�i�n�g�)�.� �M�o�b�i�l�i�t�y� �o�f� �t�h�e� �p�a�s�t�o�r�a�l� �u�n�i�t� �(�h�e�r�d� �a�n�d� �p�e�o�p�l�e�)� 

�i�s� �a�n� �i�m�p�o�r�t�a�n�t�,� �a�s� �w�e�l�l� �a�s� �t�h�e� �b�e�s�t� �k�n�o�w�n�,� �a�d�a�p�t�a�t�i�o�n�.� 

�S�t�o�c�k� �s�e�l�e�c�t�i�o�n� �f�o�r� �a� �v�a�r�i�e�t�y� �o�f� �f�a�c�t�o�r�s�,� �i�n�c�l�u�d�i�n�g� �h�e�a�t� 

�t�o�l�e�r�a�n�c�e�,� �d�i�s�e�a�s�e� �r�e�s�i�s�t�a�n�c�e�,� �a�n�d� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n�,� �i�s� �i�n�m�-� 

�p�o�r�t�a�n�t�.� �S�t�o�c�k� �r�e�d�u�c�t�i�o�n� �t�h�r�o�u�g�h� �s�a�l�e� �o�r� �s�l�a�u�g�h�t�e�r� �i�n� �c�r�i�-� 

�s�i�s� �p�e�r�i�o�d�s� �i�s� �p�r�a�c�t�i�c�e�d� �a�s� �i�s� �c�a�l�f�/�h�u�m�a�n� �m�i�l�k� �d�i�v�i�s�i�o�n�,� 

�t�e�c�h�n�i�q�u�e�s� �f�o�r� �t�h�e� �r�e�c�o�g�n�i�t�i�o�n�,� �a�v�o�i�d�a�n�c�e�,� �a�n�d� �t�r�e�a�t�m�e�n�t� �o�f� 

�d�i�s�e�a�s�e�,� �a�n�d� �p�r�o�t�e�c�t�i�o�n� �f�r�o�m� �p�r�e�d�a�t�o�r�s� �(�D�y�s�o�n�-� 

�H�u�d�s�o�n�,� �1�9�8�0�:�1�7�8�)�.� 

�L�i�v�e�s�t�o�c�k� �U�s�e�s� 

�A�m�o�n�g� �p�a�s�t�o�r�a�l�i�s�t�s�,� �f�o�o�d�s�t�u�f�f�s� �a�r�e� �m�o�s�t� �o�f�t�e�n� �v�i�e�w�e�d� �a�s� 

�a�n� �a�s�s�e�t� �w�h�i�c�h� �c�a�n� �b�e� �e�a�t�e�n�,� �t�r�a�d�e�d�,� �o�r� �r�e�t�a�i�n�e�d�,� �d�e�p�e�n�d�i�n�g� 

�o�n� �w�h�i�c�h� �b�r�i�n�g�s� �t�h�e� �b�e�s�t� �r�e�t�u�r�n� �(�S�c�h�n�e�i�d�e�r�,�1�9�8�1�b�:�2�8�-�2�9�)�.� 

�T�h�e� �e�c�o�n�o�m�i�c� �u�s�e�s� �o�f� �l�i�v�e�s�t�o�c�k� �a�m�o�n�g� �E�a�s�t� �A�f�r�i�c�a�n
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�p�a�s�t�o�r�a�l�i�s�t�s� �r�e�f�l�e�c�t� �t�h�i�s� �c�o�m�p�l�e�x�i�t�y�.� �R�a�d�a� �a�n�d� �N�e�v�i�l�l�e� 

�D�y�s�o�n�-�H�u�d�s�o�n� �(�1�9�6�9�:�7�8�)� �d�e�s�c�r�i�b�e� �t�h�e� �m�a�n�y� �u�s�e�s� �f�o�r� �l�i�v�e�s�t�o�c�k� 

�a�m�o�n�g� �t�h�e� �K�a�r�a�m�o�j�o�n�g� �o�f� �U�g�a�n�d�a�:� 

�C�a�t�t�l�e� �a�r�e� �p�r�o�p�e�r�t�y�,� �a�n�d� �a�c�c�o�r�d�i�n�g�l�y� �t�h�e�y� �r�e�p�r�e�s�e�n�t� �v�a�r�i�a�b�l�e� 
�d�e�g�r�e�e�s� �o�f� �w�e�a�l�t�h�,� �o�f� �s�o�c�i�a�l� �s�t�a�t�u�s� �a�n�d� �o�f� �c�o�m�m�u�n�i�t�y� �i�n�f�l�u�-� 
�e�n�c�e�.� �T�h�e�y� �a�r�e� �a� �m�a�n ��s� �l�e�g�a�c�y� �t�o� �h�i�s� �s�o�n�s�.� �T�h�e�y� �c�a�n� �b�e� �e�x�-� 
�c�h�a�n�g�e�d� �t�o� �s�y�m�b�o�l�i�z�e� �f�o�r�m�a�l� �c�o�n�t�r�a�c�t�s� �o�f� �f�r�i�e�n�d�s�h�i�p� �a�n�d� �m�u�-� 
�t�u�a�l� �a�s�s�i�s�t�a�n�c�e�.� �T�h�e� �t�r�a�n�s�f�e�r� �o�f� �c�a�t�t�l�e� �f�r�o�m� �t�h�e� �g�r�o�o�m ��s� 
�f�a�m�i�l�y� �t�o� �t�h�e� �b�r�i�d�e ��s� �i�s� �n�e�e�d�e�d� �t�o� �v�a�l�i�d�a�t�e� �a� �m�a�r�r�i�a�g�e�.� �T�h�e� 
�s�a�c�r�i�f�i�c�e� �o�f� �c�a�t�t�l�e� �i�s� �a� �v�i�t�a�l� �f�e�a�t�u�r�e� �o�f� �r�e�l�i�g�i�o�u�s� �o�b�s�e�r�-� 
�v�a�n�c�e�s�.� �.�.�.�I�n�t�e�r�e�s�t�i�n�g� �a�n�d� �i�m�p�o�r�t�a�n�t� �a�s� �a�l�l� �t�h�e�s�e� �e�l�e�m�e�n�t�s� 
�a�r�e�,� �t�h�e�y� �a�r�e� �c�u�l�t�u�r�a�l� �e�l�a�b�o�r�a�t�i�o�n�s� �o�f� �o�n�e� �c�e�n�t�r�a�l� �f�a�c�t�:� 
�c�a�t�t�l�e� �a�r�e� �t�h�e� �m�a�j�o�r� �s�o�u�r�c�e� �o�f� �s�u�b�s�i�s�t�e�n�c�e� �f�o�r� �t�h�e� 
�K�a�r�a�m�o�j�o�n�g�.� �F�i�r�s�t�,� �l�a�s�t�,� �a�n�d� �a�l�w�a�y�s� �t�h�e� �r�o�l�e� �o�f� �c�a�t�t�l�e� �i�n� 
�K�a�r�a�m�o�j�o�n�g� �l�i�f�e� �i�s� �t�o� �t�r�a�n�s�f�o�r�m� �t�h�e� �e�n�e�r�g�y� �s�t�o�r�e�d� �i�n� �t�h�e� 
�g�r�a�s�s�e�s�,� �h�e�r�b�s� �a�n�d� �s�h�r�u�b�s� �o�f� �t�h�e� �t�r�i�b�a�l� �a�r�e�a� �i�n�t�o� �a� �f�o�r�m� 
�e�a�s�i�l�y� �a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �p�e�o�p�l�e�.� 

�C�a�t�t�l�e� �a�r�e� �n�o�t� �t�h�e� �o�n�l�y� �l�i�v�e�s�t�o�c�k� �u�s�e�d� �i�n� �t�h�e� �p�u�r�s�u�i�t� �o�f� 

�t�h�e�s�e� �v�a�r�i�o�u�s� �g�o�a�l�s�.� �U�s�u�a�l�l�y� �u�p� �t�o� �f�o�u�r� �t�y�p�e�s� �o�f� �p�r�o�d�u�c�t�i�v�e� 

�a�n�i�m�a�l�s� �a�r�e� �k�e�p�t� �f�o�r� �i�n�c�l�u�d�i�n�g� �c�a�t�t�l�e�,� �c�a�m�e�l�s�,� �s�h�e�e�p�,� �a�n�d� 

�g�o�a�t�s�.� �O�f�t�e�n� �d�o�n�k�e�y�s� �a�r�e� �a�l�s�o� �k�e�p�t� �f�o�r� �t�r�a�n�s�p�o�r�t�a�t�i�o�n� �p�u�r�-� 

�p�o�s�e�s�.� �E�a�c�h� �a�n�i�m�a�l� �t�y�p�e� �o�c�c�u�p�i�e�s� �a� �d�i�f�f�e�r�e�n�t� �n�i�c�h�e� �a�n�d� �m�i�n�-� 

�i�m�i�z�e�s� �t�h�e� �r�i�s�k� �t�h�a�t� �a� �s�i�n�g�l�e� �d�i�s�e�a�s�e� �w�i�l�l� �w�i�p�e� �o�u�t� �a�n� �e�n�-� 

�t�i�r�e� �h�e�r�d� �(�S�c�o�t�t� �a�n�d� �G�o�r�m�l�e�y�,�1�9�8�0�:�9�9�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �e�a�c�h� 

�a�n�i�m�a�l� �t�y�p�e� �h�a�s� �d�i�f�f�e�r�e�n�t� �w�a�t�e�r� �r�e�q�u�i�r�e�m�e�n�t�s�.� �C�a�t�t�l�e� �a�n�d� 

�s�h�e�e�p� �d�r�i�n�k� �o�f�t�e�n� �w�h�i�l�e� �c�a�m�e�l�s� �c�a�n� �l�i�v�e� �p�r�o�d�u�c�t�i�v�e�l�y� �w�i�t�h�o�u�t� 

�w�a�t�e�r� �f�o�r� �r�e�l�a�t�i�v�e�l�y� �l�o�n�g� �p�e�r�i�o�d�s�.� �M�i�l�k� �p�r�o�d�u�c�t�i�o�n� �i�n� 

�c�a�m�e�l�s� �i�s� �t�h�e� �m�o�s�t� �r�e�l�i�a�b�l�e� �s�i�n�c�e� �t�h�e�y� �c�a�n� �p�r�o�d�u�c�e� �m�i�l�k� �e�v�e�n� 

�u�n�d�e�r� �e�x�t�r�e�m�e� �c�l�i�m�a�t�i�c� �c�o�n�d�i�t�i�o�n�s� �(�M�c�C�a�b�e� �a�n�d� �E�l�-� 

�l�i�s�,�1�9�8�7�:�3�8�)�.



�4�1� 

�A�s� �d�i�f�f�e�r�e�n�t� �s�p�e�c�i�e�s� �a�r�e� �k�e�p�t� �t�o� �o�p�t�i�m�i�z�e� �u�s�e� �o�f� �d�i�f�f�e�r�-� 

�e�n�t� �e�c�o�l�o�g�i�c�a�l� �n�i�c�h�e�s�,� �w�i�t�h�i�n� �s�p�e�c�i�e�s� �t�h�e� �o�p�t�i�m�u�m� �b�r�e�e�d� �f�o�r� 

�l�o�c�a�l� �c�o�n�d�i�t�i�o�n�s� �i�s� �s�o�u�g�h�t� �b�y� �p�a�s�t�o�r�a�l�i�s�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� 

�t�h�e� �a�d�a�p�t�i�v�e�n�e�s�s� �o�f� �Z�e�b�u� �c�a�t�t�l�e� �t�o� �d�r�y� �a�n�d� �h�o�t� �c�o�n�d�i�t�i�o�n�s� 

�h�a�s� �m�a�d�e� �t�h�e�m� �a� �f�a�v�o�r�i�t�e� �o�f� �m�a�n�y� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� 

�(�W�e�s�t�e�r�n�,�1�9�8�2�)� �w�h�i�l�e� �S�a�h�e�l�i�a�n� �K�a�b�a�s�h�i� �s�h�e�e�p� �a�r�e� �c�h�o�s�e�n� �b�y� 

�m�a�n�y� �b�e�c�a�u�s�e� �t�h�e�y� �r�e�q�u�i�r�e� �l�e�s�s� �f�r�e�q�u�e�n�t� �w�a�t�e�r�i�n�g� 

�(�U�N�E�S�C�O�,�1�9�7�9�)�.� �A�n� �a�n�i�m�a�l ��s� �c�o�l�o�r� �m�a�y� �a�l�s�o� �b�e� �a� �f�a�c�t�o�r� �i�n� 

�i�t�s� �s�e�l�e�c�t�i�o�n�.� �K�e�n�y�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �s�e�e�m� �t�o� �a�i�d� �"�n�a�t�u�r�a�l� 

�s�e�l�e�c�t�i�o�n�"� �i�n� �t�h�a�t� �l�i�g�h�t�e�r� �c�o�l�o�r�e�d� �c�a�t�t�l�e� �s�u�r�v�i�v�e� �b�e�t�t�e�r� �i�n� 

�t�h�e� �d�r�i�e�r�,� �h�o�t�t�e�r� �n�o�r�t�h� �t�h�a�n� �d�o� �d�a�r�k�e�r� �c�o�l�o�r�e�d� �o�n�e�s�;� �d�a�r�k�e�r� 

�c�a�t�t�l�e� �a�b�s�o�r�b� �m�o�r�e� �s�o�l�a�r� �r�a�d�i�a�t�i�o�n�,� �d�r�i�n�k� �m�o�r�e� �w�a�t�e�r�,� �l�o�s�e� 

�l�e�s�s� �w�e�i�g�h�t� �d�u�r�i�n�g� �d�r�o�u�g�h�t� �a�n�d� �g�a�i�n� �w�e�i�g�h�t� �f�a�s�t�e�r� �a�f�t�e�r�w�a�r�d�s� 

�(�F�i�n�c�h� �a�n�d� �W�e�s�t�e�r�n�,�1�9�7�7�:�1�3�8�4�)�.� �A�c�c�o�r�d�i�n�g�l�y�,� �p�a�s�t�o�r�a�l�i�s�t�s� �i�n� 

�a�r�e�a�s� �o�f� �h�i�g�h�e�r� �h�e�a�t� �s�t�r�e�s�s� �t�e�n�d� �t�o� �k�e�e�p� �m�o�r�e� �l�i�g�h�t�e�r� 

�c�o�l�o�r�e�d� �a�n�i�m�a�l�s� �w�h�i�l�e� �h�e�r�d�e�r�s� �i�n� �l�o�w�e�r� �h�e�a�t� �s�t�r�e�s�s� �a�r�e�a�s� �a�n�d� 

�h�i�g�h�e�r� �a�l�t�i�t�u�d�e�s� �t�e�n�d� �t�o� �o�w�n� �m�o�r�e� �d�a�r�k�e�r� �a�n�i�m�a�l�s� �(�F�i�n�c�h� �a�n�d� 

�W�e�s�t�e�r�n�,�1�9�7�7�)�.� 

�H�e�r�d� �S�i�z�e�s� 

�H�e�r�d� �s�i�z�e� �i�s� �a�l�s�o� �i�m�p�o�r�t�a�n�t� �i�n� �k�e�e�p�i�n�g� �s�u�b�s�i�s�t�e�n�c�e� �p�a�s�-� 

�t�o�r�a�l�i�s�m� �v�i�a�b�l�e�.� �G�e�n�e�r�a�l�l�y�,� �h�e�r�d�e�r�s� �t�r�y� �t�o� �m�a�x�i�m�i�z�e� �h�e�r�d� 

�s�i�z�e�,� �p�u�r�s�u�i�n�g� �w�h�a�t� �S�a�n�f�o�r�d� �(�1�9�8�2�)� �c�a�l�l�s� �a�n� �"�o�p�p�o�r�t�u�n�i�s�t�i�c�"� 

�s�t�r�a�t�e�g�y� �w�h�e�r�e� �h�e�r�d�e�r�s� �t�r�y� �t�o� �k�e�e�p� �a�s� �m�a�n�y� �a�n�i�m�a�l�s� �a�s� �t�h�e� 

�e�n�v�i�r�o�n�m�e�n�t� �w�i�l�l� �h�o�l�d� �g�i�v�e�n� �l�o�c�a�l� �c�l�i�m�a�t�i�c� �c�o�n�d�i�t�i�o�n�s�.� �I�n� 

�h�i�g�h� �r�a�i�n�f�a�l�l� �y�e�a�r�s�,� �h�e�r�d�s� �a�r�e� �b�u�i�l�t�-�u�p� �s�o� �t�h�a�t� �a�t� �l�e�a�s�t



�4�2� 

�s�o�m�e� �a�n�i�m�a�l�s� �r�e�m�a�i�n� �t�o� �r�e�b�u�i�l�d� �t�h�e� �h�e�r�d� �a�f�t�e�r� �a� �s�e�v�e�r�e� 

�d�r�o�u�g�h�t�.� 

�H�e�r�d� �s�i�z�e�s� �c�a�n� �d�i�f�f�e�r� �g�r�e�a�t�l�y� �a�m�o�n�g� �p�a�s�t�o�r�a�l�i�s�t�s� �a�n�d� 

�w�e�a�l�t�h� �i�n�e�q�u�a�l�i�t�i�e�s� �a�r�e� �p�r�e�v�a�l�e�n�t� �(�D�a�h�l�,�1�9�7�9�;� �G�r�a�n�d�i�n�,�1�9�8�8�)� �;� 

�i�n� �s�p�i�t�e� �o�f� �t�h�e� �c�o�m�m�o�n� �v�i�e�w� �t�h�a�t� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �a�r�e� �e�g�a�l�i�-� 

�t�a�r�i�a�n�.� �A�m�o�n�g� �t�h�e� �M�a�a�s�a�i�,� �G�r�a�n�d�i�n� �(�1�9�8�8�:�5�)� �f�o�u�n�d� �t�h�a�t� �r�i�c�h� 

�h�o�u�s�e�h�o�l�d�s� �c�a�n� �h�a�v�e� �f�i�v�e� �t�i�m�e�s� �a�s� �m�a�n�y� �c�a�t�t�l�e� �p�e�r� �a�d�u�l�t� �t�h�a�n� 

�a� �p�o�o�r� �f�a�m�i�l�y� �a�n�d� �t�h�r�e�e� �t�i�m�e�s� �a�s� �m�a�n�y� �s�m�a�l�l� �s�t�o�c�k� �(�s�h�e�e�p� �a�n�d� 

�g�o�a�t�s�)�.� �M�i�d�d�l�e�-�w�e�a�l�t�h� �M�a�a�s�a�i� �a�v�e�r�a�g�e� �7� �h�e�a�d� �o�f� �c�a�t�t�l�e� �a�n�d� 

�1�5� �s�m�a�l�l� �s�t�o�c�k� �w�h�i�l�e� �t�h�e� �a�v�e�r�a�g�e� �T�u�r�k�a�n�a� �h�o�l�d�i�n�g� �p�e�r� �p�e�r�s�o�n� 

�i�s� �t�h�r�e�e� �t�o� �f�o�u�r� �l�a�r�g�e� �s�t�o�c�k� �(�c�a�t�t�l�e� �a�n�d� �c�a�m�e�l�s�)� �a�n�d� �t�e�n� 

�h�e�a�d� �o�f� �s�m�a�l�l� �s�t�o�c�k� �(�S�p�o�o�n�e�r�,�1�9�7�3�:�1�4�)�.� �W�e�a�l�t�h�y� �T�u�r�k�a�n�a�,� 

�h�o�w�e�v�e�r�,� �c�a�n� �h�a�v�e� �e�v�e�n� �6�0�0� �l�a�r�g�e� �s�t�o�c�k� �a�n�d� �1�0�0�0� �s�m�a�l�l� �s�t�o�c�k� 

�p�e�r� �h�o�u�s�e�h�o�l�d�,� �t�h�o�u�g�h� �t�h�e�s�e� �p�e�o�p�l�e ��s� �l�i�v�i�n�g� �s�t�a�n�d�a�r�d�s� �m�a�y� 

�n�o�t� �s�e�e�m� �m�u�c�h� �h�i�g�h�e�r� �s�i�n�c�e� �t�h�e�s�e� �a�n�i�m�a�l�s� �s�u�p�p�o�r�t� �m�o�r�e� �d�e�p�e�n�-� 

�d�e�n�t�s� �o�r� �a�r�e� �d�i�s�t�r�i�b�u�t�e�d� �t�h�r�o�u�g�h� �l�o�a�n�s� �(�M�c�C�a�b�e� �a�n�d� �E�l�-� 

�l�i�s�,�1�9�8�7�:�3�8�)�.� 

�C�r�i�t�i�c�s� �a�l�l�e�g�e� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t�s� �d�e�s�i�r�e� �t�o� �a�c�c�u�m�u�l�a�t�e� 

�e�v�e�r� �l�a�r�g�e�r� �h�e�r�d�s� �s�i�m�p�l�y� �f�o�r� �w�e�a�l�t�h� �a�n�d� �p�r�e�s�t�i�g�e�.� �R�e�f�e�r�r�i�n�g� 

�t�o� �t�h�i�s� �a�l�l�e�g�a�t�i�o�n� �i�s� �t�h�e� �c�o�m�m�o�n�l�y� �h�e�l�d� �n�o�t�i�o�n� �e�x�p�r�e�s�s�e�d� �b�y� 

�W�a�r�d� �e�t� �a�l�.� �(�1�9�8�0�:�5�7�3�)� �t�h�a�t�  ��c�u�l�t�u�r�a�l� �p�a�t�t�e�r�n�s� �a�r�e� �t�h�e� �m�o�s�t� 

�s�e�r�i�o�u�s� �o�b�s�t�a�c�l�e�s� �t�o� �l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t�"�.� �W�h�i�l�e� �i�t� �i�s� 

�t�r�u�e� �t�h�a�t� �l�a�r�g�e�r� �h�e�r�d�s� �g�i�v�e� �p�a�s�t�o�r�a�l�i�s�t�s� �g�r�e�a�t�e�r� �s�t�a�t�u�s�,� �t�h�e� 

�r�a�t�i�o�n�a�l�e� �b�e�h�i�n�d� �h�e�r�d� �a�c�c�u�m�u�l�a�t�i�o�n� �g�o�e�s� �b�e�y�o�n�d� �p�r�e�s�t�i�g�e�.� 

�L�a�r�g�e� �h�e�r�d�s� �e�n�s�u�r�e� �s�u�r�v�i�v�a�l� �o�f� �t�h�e� �p�a�s�t�o�r�a�l� �u�n�i�t�,� �e�s�p�e�c�i�a�l�l�y� 

�u�n�d�e�r� �d�r�o�u�g�h�t� �c�o�n�d�i�t�i�o�n�s� �w�h�e�r�e� �b�o�t�h� �h�e�r�d� �a�n�d� �h�u�m�a�n� �s�u�r�v�i�v�a�l



�4�3� 

�a�r�e� �u�n�d�e�r� �t�h�r�e�a�t�.� �H�o�w�e�v�e�r�,� �i�n� �s�p�i�t�e� �o�f� �n�e�e�d�i�n�g� �m�o�r�e� �a�n�i�m�a�l�s� 

�t�o� �i�n�s�u�r�e� �s�u�r�v�i�v�a�l�,� �C�o�u�g�e�n�h�o�u�r� �e�t� �a�l�. ��s� �(�1�9�8�5�:�4�3�)� �s�t�u�d�y� �o�f� 

�T�u�r�k�a�n�a� �p�a�s�t�o�r�a�l�i�s�t�s�,� �f�o�r� �e�x�a�m�p�l�e�,� �d�i�d� �n�o�t� �f�i�n�d� �h�e�r�d� �s�i�z�e�s� 

�t�o� �b�e� �i�n� �e�x�c�e�s�s� �o�f� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d�,� �i�n� �f�a�c�t�,� �f�o�u�n�d� 

�t�h�a�t� �T�u�r�k�a�n�a� �h�e�r�d�s� �u�t�i�l�i�z�e�d� �o�n�l�y� �7�%� �o�f� �a�v�a�i�l�a�b�l�e� �f�o�r�a�g�e�.� 

�W�h�i�l�e� �l�a�r�g�e�r� �h�e�r�d�s� �a�r�e� �d�e�s�i�r�a�b�l�e�,� �t�h�e�r�e� �a�r�e� �m�a�n�a�g�e�r�i�a�l� 

�c�o�n�s�t�r�a�i�n�t�s� �w�h�i�c�h� �l�i�m�i�t� �h�e�r�d� �s�i�z�e�s�.� �T�h�e� �n�u�m�b�e�r� �o�f� �a�n�i�m�a�l�s� 

�t�h�a�t� �c�a�n� �b�e� �k�e�p�t� �i�s� �l�i�m�i�t�e�d� �b�y� �t�h�e� �a�m�o�u�n�t� �o�f� �l�a�b�o�r� �t�h�a�t� �i�s� 

�a�v�a�i�l�a�b�l�e� �t�o� �t�h�e� �h�e�r�d�i�n�g� �u�n�i�t� �(�H�o�r�o�w�i�t�z�,�1�9�7�9�:�4�3�)�.� �W�i�t�h�o�u�t� 

�s�u�f�f�i�c�i�e�n�t� �l�a�b�o�r� �t�h�e� �h�e�r�d� �b�e�c�o�m�e�s� �u�n�c�o�n�t�r�o�l�l�a�b�l�e�:� 

�H�u�m�r� �[�p�a�s�t�o�r�a�l�i�s�t�s� �o�f� �S�u�d�a�n�j� �r�e�c�o�g�n�i�z�e� �a�n� �o�p�t�i�m�u�m� �s�i�z�e� �f�o�r� �a� 
�g�r�a�z�i�n�g� �h�e�r�d�.� �A� �v�e�r�y� �l�a�r�g�e� �o�n�e� �b�e�c�o�m�e�s� �u�n�w�i�e�l�d�y�:� �t�h�e� �t�a�i�l� 
�e�n�d� �s�t�r�a�g�g�l�e�s� �o�u�t� �o�f� �s�i�g�h�t� �t�h�r�o�u�g�h� �t�h�e� �t�r�e�e�s�;� �t�o�w�a�r�d�s� �t�h�e� 
�e�n�d� �o�f� �t�h�e� �d�r�y� �s�e�a�s�o�n�,� �w�h�e�n� �g�r�a�z�i�n�g� �m�a�y� �b�e� �s�c�a�r�c�e�,� �a� �l�a�r�g�e� 
�g�r�a�z�i�n�g� �h�e�r�d� �i�s� �b�a�d� �b�e�c�a�u�s�e� �t�h�e� �f�a�s�t� �c�a�t�t�l�e� �t�r�a�m�p� �o�v�e�r� �t�h�e� 
�s�m�a�l�l� �p�a�t�c�h�e�s� �o�f� �g�o�o�d� �g�r�a�z�i�n�g� �b�e�f�o�r�e� �t�h�e� �s�l�o�w�e�r� �c�a�t�t�l�e� �a�r�-� 
�r�i�v�e�.� �H�u�m�r� �d�o� �n�o�t� �e�n�u�m�e�r�a�t�e� �t�h�e�i�r� �c�a�t�t�l�e�,� �b�u�t� �i�t� �a�p�p�e�a�r�e�d� 
�t�o� �m�e� �t�h�a�t� �a�b�o�u�t� �1�5�0� �h�e�a�d� �w�a�s� �t�h�e� �l�a�r�g�e�s�t� �c�o�n�v�e�n�i�e�n�t� �s�i�z�e� 
�f�o�r� �a� �g�r�a�z�i�n�g� �h�e�r�d� �t�h�a�t� �w�o�u�l�d� �s�u�i�t� �a�l�l� �s�e�a�s�o�n�s�.� 
�(�C�u�n�n�i�s�o�n�,�1�9�6�6� �i�n� �H�o�r�o�w�i�t�z�,�1�9�7�9�:�4�4�)� 

�H�e�r�d� �s�i�z�e�s� �b�e�y�o�n�d� �t�h�e� �m�a�n�a�g�e�r�i�a�l� �c�a�p�a�c�i�t�y� �o�f� �t�h�e� �h�e�r�d�i�n�g� 

�u�n�i�t� �w�o�u�l�d� �r�e�q�u�i�r�e� �t�h�a�t� �p�a�r�t�s� �o�f� �t�h�e� �h�e�r�d� �b�e� �e�i�t�h�e�r� �s�o�l�d� �o�n� 

�t�h�e� �m�a�r�k�e�t�,� �l�o�a�n�e�d� �t�o� �a�n�o�t�h�e�r� �h�e�r�d�i�n�g� �u�n�i�t� �w�h�i�c�h� �h�a�s� �t�h�e� 

�m�a�n�a�g�e�r�i�a�l� �c�a�p�a�c�i�t�y� �t�o� �k�e�e�p� �t�h�e�m� �(�o�f�t�e�n� �s�t�o�c�k�-�p�o�o�r� �p�a�s�t�o�r�a�l�-� 

�i�s�t�s� �w�h�o�s�e� �h�e�r�d�s� �h�a�v�e� �b�e�e�n� �d�e�v�a�s�t�a�t�e�d� �f�o�r� �o�n�e� �r�e�a�s�o�n� �o�r� �a�n�-� 

�o�t�h�e�r�)�,� �o�r� �t�o� �h�i�r�e� �l�a�b�o�r�e�r�s� �t�o� �h�e�l�p� �w�i�t�h� �t�h�e� �h�e�r�d�i�n�g�.� �A�l�l� 

�t�h�r�e�e� �o�f� �t�h�e�s�e� �m�e�t�h�o�d�s� �a�r�e� �u�s�e�d�,� �a�l�t�h�o�u�g�h� �t�h�e� �l�a�s�t�,� �h�i�r�i�n�g� 

�l�a�b�o�r�e�r�s�,� �i�s� �t�h�e� �l�e�a�s�t� �p�r�a�c�t�i�c�a�l�:
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�T�h�o�s�e� �w�i�t�h� �l�a�r�g�e� �h�e�r�d�s� �a�r�e� �f�o�r�c�e�d� �t�o� �e�m�p�l�o�y� �h�e�r�d�e�r�s� �f�r�o�m� 
�o�t�h�e�r� �h�o�u�s�e�h�o�l�d�s� �t�h�a�t� �h�a�v�e� �l�a�b�o�r� �t�o� �s�p�a�r�e�.� �T�h�e� �e�m�p�l�o�y�m�e�n�t� 
�o�f� �s�u�c�h� �h�e�r�d�e�r�s� �m�a�y� �l�e�a�d� �t�o� �d�i�m�i�n�i�s�h�i�n�g� �r�e�t�u�r�n�s�.� �A� �h�i�r�e�d� 
�h�e�r�d�e�r� �m�a�y� �n�o�t� �p�a�y� �t�h�e� �s�a�m�e� �a�t�t�e�n�t�i�o�n� �t�o� �t�h�e� �h�e�r�d�s� �a�s� �t�h�e� 
�o�w�n�e�r� �w�o�u�l�d�.� �A�l�s�o� �t�h�e� �f�a�c�t� �t�h�a�t� �h�e�r�d�e�r�s� �m�u�s�t� �b�e� �p�a�i�d� �a� �c�e�r�-� 
�t�a�i�n� �a�m�o�u�n�t� �o�a�t� �t�h�e� �e�n�d� �o�f� �t�h�e� �y�e�a�r� �r�e�d�u�c�e�s� �t�h�e� �a�b�i�l�i�t�y� �o�f� 
�t�h�e� �o�w�n�e�r� �o�f� �t�h�e� �h�e�r�d� �t�o� �m�a�i�n�t�a�i�n� �s�u�f�f�i�c�i�e�n�t� �r�e�p�l�a�c�e�m�e�n�t� �f�o�r� 
�t�h�e� �s�t�o�c�k�.� �(�A�h�m�e�d�,�1�9�7�2� �i�n� �H�o�r�o�w�i�t�z�,�1�9�7�9�:�4�4�)� 

�C�o�s�t�s� �o�f� �t�o�o�-�l�a�r�g�e� �h�e�r�d�s� �d�u�e� �t�o� �i�n�s�u�f�f�i�c�i�e�n�t� �s�u�p�e�r�v�i�s�i�o�n� 

�i�n�c�l�u�d�e� �s�t�o�c�k� �l�o�s�s�e�s� �f�r�o�m� �p�r�e�d�a�t�i�o�n�,� �t�h�e�f�t�,� �a�n�d� �d�i�s�e�a�s�e� 

�(�H�o�r�o�w�i�t�z�,�1�9�7�9�:�4�4�)�.� 

�M�o�b�i�l�i�t�y� 

�M�o�b�i�l�i�t�y� �a�l�l�o�w�s� �p�a�s�t�o�r�a�l�i�s�t�s� �t�o� �e�x�p�l�o�i�t� �t�h�e�i�r� �u�n�s�t�a�b�l�e� 

�e�n�v�i�r�o�n�m�e�n�t�s� �w�i�t�h�o�u�t� �p�u�t�t�i�n�g� �t�o�o� �m�u�c�h� �p�r�e�s�s�u�r�e� �o�n� �i�t�s� �r�e�-� 

�s�o�u�r�c�e�s�.� �I�t� �a�l�s�o� �i�n�s�u�r�e�s� �t�h�a�t� �h�e�r�d�s� �g�e�t� �a�c�c�e�s�s� �t�o� �n�e�w� 

�g�r�a�s�s� �r�a�t�h�e�r� �t�h�a�n� �g�r�a�s�s� �a�t� �t�h�e� �e�n�d� �o�f� �i�t�s� �g�r�o�w�i�n�g� �c�y�c�l�e� 

�w�h�i�c�h� �q�u�i�c�k�l�y� �d�r�i�e�s� �o�u�t� �a�n�d� �i�s� �t�h�u�s� �l�e�s�s� �n�u�t�r�i�t�i�o�u�s�.� 

�W�e�s�t�e�r�n� �(�1�9�8�2�:�1�9�1�)� �h�a�s� �s�h�o�w�n� �t�h�a�t�:� 

�A� �s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�t�a�g�e� �c�a�n� �t�h�e�r�e�f�o�r�e� �b�e� �d�e�r�i�v�e�d� �f�r�o�m� 
�m�o�b�i�l�i�t�y� �g�e�a�r�e�d� �t�o� �s�e�l�e�c�t� �g�r�o�w�i�n�g� �p�a�s�t�u�r�e�s� �s�i�n�c�e� �a� �h�i�g�h� �p�r�o�-� 
�p�o�r�t�i�o�n� �o�f� �t�h�e� �f�o�r�a�g�e� �c�a�n� �b�e� �a�s�s�i�m�i�l�a�t�e�d� �r�a�t�h�e�r� �t�h�a�n� �p�a�s�s�e�d� 
�t�h�r�o�u�g�h� �a�s� �f�a�e�c�e�s�.� �T�h�e� �s�a�m�e� �p�a�s�t�u�r�e� �m�a�y� �b�e� �7�0� �p�e�r� �c�e�n�t� �d�i�-� 
�g�e�s�t�i�b�l�e� �w�h�e�n� �g�r�e�e�n�,� �4�0� �p�e�r� �c�e�n�t� �w�h�e�n� �d�r�y�.� �M�o�b�i�l�i�t�y� �i�s� �a� 
�s�t�r�a�t�e�g�y� �t�h�a�t� �m�a�x�i�m�i�z�e�s� �t�h�e� �i�n�t�a�k�e� �o�f� �t�h�e� �m�o�s�t� �d�i�g�e�s�t�i�b�l�e� 
�f�o�r�a�g�e�,� �l�e�a�v�i�n�g� �u�n�t�i�l� �l�a�s�t� �t�h�a�t� �o�f� �l�o�w� �n�u�t�r�i�t�i�v�e� �v�a�l�u�e�.� 
�-�.�.�T�o� �t�a�k�e� �a�d�v�a�n�t�a�g�e� �o�f� �l�o�c�a�l�i�z�e�d�,� �h�i�g�h� �q�u�a�l�i�t�y� �p�a�t�c�h�e�s�,� 
�p�a�s�t�o�r�a�l�i�s�t�s� �m�u�s�t� �b�e� �c�a�p�a�b�l�e� �o�f� �d�e�t�e�c�t�i�n�g� �s�m�a�l�l� �d�i�f�f�e�r�e�n�c�e�s�,� 
�e�.�g�.� �t�h�r�o�u�g�h� �t�h�e� �s�e�n�s�i�t�i�v�e� �f�e�e�d�b�a�c�k� �t�h�e�y� �h�a�v�e� �i�n� �m�i�l�k� 
�y�i�e�l�d�s�.� 

�A�l�l� �n�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �m�o�v�e� �a�c�c�o�r�d�i�n�g� �t�o� �a� �m�i�g�r�a�t�o�r�y� 

�c�y�c�l�e�,� �d�e�t�e�r�m�i�n�e�d� �b�y� �s�e�a�s�o�n�a�l� �c�h�a�n�g�e�s� �a�n�d� �f�l�e�x�i�b�l�e� �e�n�o�u�g�h� �t�o



�4�5� 

�a�c�c�o�u�n�t� �f�o�r� �u�n�p�r�e�d�i�c�t�a�b�l�e� �l�o�c�a�l�i�z�e�d� �c�l�i�m�a�t�i�c� �d�i�f�f�e�r�e�n�c�e�s� 

�(�S�p�o�o�n�e�r�,�1�9�7�3�:�2�1�)�.� �I�n� �r�e�g�i�o�n�s� �o�f� �b�e�t�t�e�r� �p�a�s�t�u�r�e� �a�n�d� �w�a�t�e�r� 

�r�e�s�o�u�r�c�e� �p�o�t�e�n�t�i�a�l�,� �n�o�m�a�d�i�s�m� �m�a�y� �n�o�t� �b�e� �a�s� �n�e�c�e�s�s�a�r�y�.� �S�e�m�i�-� 

�p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �s�u�c�h� �a�s� �t�h�e� �N�a�n�d�i� �a�n�d� �T�e�s�o� �o�f� �E�a�s�t� �A�f�r�i�c�a� 

�g�e�n�e�r�a�l�l�y� �f�a�l�l� �i�n�t�o� �t�h�i�s� �c�a�t�e�g�o�r�y� �a�s� �d�o� �s�o�m�e� �W�e�s�t� �A�f�r�i�c�a�n� 

�F�u�l�a�n�i� �g�r�o�u�p�s�.� �F�r�e�q�u�e�n�t� �n�o�m�a�d�i�c� �m�o�v�e�m�e�n�t� �i�s� �a�n� �i�m�p�o�r�t�a�n�t� 

�e�c�o�n�o�m�i�c� �s�t�r�a�t�e�g�y� �w�h�e�r�e� �r�a�i�n�f�a�l�l� �i�s� �i�r�r�e�g�u�l�a�r�,� �s�u�c�h� �a�s� �i�n� 

�n�o�r�t�h�e�r�n� �K�e�n�y�a�,� �t�h�o�u�g�h� �a�m�o�u�n�t� �o�f� �m�o�v�e�m�e�n�t� �f�o�r� �s�p�e�c�i�f�i�c� �p�a�s�-� 

�t�o�r�a�l� �g�r�o�u�p�s� �v�a�r�y�.� �I�n� �m�o�s�t� �o�f� �E�a�s�t� �A�f�r�i�c�a�,� �m�o�v�e�m�e�n�t�s� �c�a�n� �b�e� 

�i�r�r�e�g�u�l�a�r� �o�v�e�r� �s�h�o�r�t� �t�o� �m�e�d�i�u�m� �d�i�s�t�a�n�c�e�s� �w�h�e�r�e� �r�a�i�n�f�a�l�l� �i�s� 

�l�e�s�s� �p�r�e�d�i�c�t�a�b�l�e�.� �I�n� �o�t�h�e�r� �r�e�g�i�o�n�s� �m�o�v�e�m�e�n�t�s� �m�a�y� �b�e� �s�e�a�-� 

�s�o�n�a�l� �a�n�d� �o�f� �m�e�d�i�u�m� �t�o� �l�o�n�g� �d�i�s�t�a�n�c�e�,� �a�s� �w�i�t�h� �m�o�s�t� �o�f� �t�h�e� 

�p�a�s�t�o�r�a�l� �F�u�l�a�n�i� �i�n� �W�e�s�t� �A�f�r�i�c�a� �w�h�o� �r�e�g�u�l�a�r�l�y� �o�s�c�i�l�l�a�t�e� �b�e�-� 

�t�w�e�e�n� �w�e�t� �s�e�a�s�o�n� �p�a�s�t�u�r�e�s� �i�n� �t�h�e� �n�o�r�t�h� �a�n�d� �d�r�y� �s�e�a�s�o�n� �p�a�s�-� 

�t�u�r�e�s� �i�n� �t�h�e� �s�o�u�t�h�.� �M�a�n�y� �M�a�a�s�a�i� �s�u�b�-�g�r�o�u�p�s� �a�l�s�o� �u�s�e� �w�e�t� �a�n�d� 

�d�r�y� �s�e�a�s�o�n� �m�o�v�e�m�e�n�t�s�.� �I�n� �t�h�e� �A�m�b�o�s�e�l�i� �r�e�g�i�o�n� �o�f� �K�e�n�y�a�,� �a� 

�s�e�a�s�o�n�a�l� �m�o�v�e�m�e�n�t� �o�f� �t�h�i�s� �t�y�p�e� �b�y� �t�h�e� �M�a�a�s�a�i� �r�e�s�u�l�t�s� �i�n�a� 

�5�0�%� �i�n�c�r�e�a�s�e� �i�n� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �(�S�w�i�f�t�,�1�9�8�2�a�)�.� 

�I�n� �a�r�e�a�s� �w�i�t�h� �u�n�p�r�e�d�i�c�t�a�b�l�e� �r�a�i�n�f�a�l�l� �a�n�d� �t�h�e�r�e�f�o�r�e� �u�n�-� 

�c�e�r�t�a�i�n� �p�a�s�t�u�r�e� �q�u�a�l�i�t�y�,� �a�s� �i�n� �m�u�c�h� �o�f� �N�o�r�t�h�e�r�n� �K�e�n�y�a�,� �m�i�-� 

�g�r�a�t�i�o�n� �p�a�t�t�e�r�n�s� �a�r�e� �l�e�s�s� �p�r�e�d�i�c�t�a�b�l�e�,� �t�h�o�u�g�h� �t�h�e�r�e� �a�r�e� 

�s�t�i�l�l� �g�e�n�e�r�a�l� �w�e�t� �a�n�d� �d�r�y� �s�e�a�s�o�n� �r�a�n�g�e�s�.� �T�h�e� �B�o�r�a�n�,� �f�o�r� 

�e�x�a�m�p�l�e�,� �m�a�y� �s�p�e�n�d� �l�o�n�g� �p�e�r�i�o�d�s� �o�f� �t�i�m�e� �i�n� �a� �s�i�n�g�l�e� �l�o�c�a�-� 

�t�i�o�n�,� �e�v�e�n� �u�p� �t�o� �s�e�v�e�r�a�l� �y�e�a�r�s�,� �w�h�i�l�e� �a�t� �o�t�h�e�r� �t�i�m�e�s� �t�h�e�y� 

�m�a�y� �n�e�e�d� �t�o� �m�o�v�e� �a�f�t�e�r� �j�u�s�t� �a� �f�e�w� �m�o�n�t�h�s� �o�r� �w�e�e�k�s� 

�(�D�a�h�1�,�1�9�7�9�)�.� �A�m�o�n�g� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a�,� �f�a�m�i�l�i�e�s� �m�a�y
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�m�o�v�e� �f�r�o�m� �s�e�v�e�n� �t�o� �f�i�f�t�e�e�n� �t�i�m�e�s� �p�e�r� �y�e�a�r� �d�e�p�e�n�d�i�n�g� �o�n� �c�l�i�-� 

�m�a�t�i�c� �c�o�n�d�i�t�i�o�n�s� �a�n�d� �t�h�e� �d�e�g�r�e�e� �o�f� �h�o�s�t�i�l�i�t�y� �a�m�o�n�g� �t�h�e� �v�a�r�i�-� 

�o�u�s� �r�i�v�a�l� �p�a�s�t�o�r�a�l�i�s�t� �g�r�o�u�p�s�,� �t�h�o�u�g�h� �e�a�c�h� �m�o�v�e� �m�a�y� �c�o�v�e�r� 

�o�n�l�y� �f�i�v�e� �t�o� �e�i�g�h�t� �m�i�l�e�s� �(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�3�4�)�.� 

�D�i�e�t� 
� � 

�P�a�s�t�o�r�a�l�i�s�t�s� �c�a�n� �i�n�h�a�b�i�t� �d�r�y� �a�r�e�a�s� �u�n�s�u�i�t�a�b�l�e� �t�o� �a�g�r�i�-� 

�c�u�l�t�u�r�e� �b�y� �c�o�n�v�e�r�t�i�n�g� �a�v�a�i�l�a�b�l�e� �p�l�a�n�t� �e�n�e�r�g�y�,� �u�n�u�s�a�b�l�e� �b�y� 

�h�u�m�a�n�s� �d�i�r�e�c�t�l�y�,� �i�n�t�o� �h�u�m�a�n� �f�o�o�d� �t�h�r�o�u�g�h� �l�i�v�e�s�t�o�c�k�.� �M�i�l�k� �i�s� 

�t�h�e� �m�a�i�n� �p�r�o�d�u�c�t� �u�s�e�d� �b�y� �p�a�s�t�o�r�a�l�i�s�t�s� �t�h�o�u�g�h� �m�e�a�t� �i�s� �a�l�s�o� 

�u�s�e� �d�u�r�i�n�g� �s�p�e�c�i�a�l� �o�c�c�a�s�i�o�n�s� �o�r� �i�n� �t�h�e� �d�r�y� �s�e�a�s�o�n� �a�s� �i�s� 

�b�l�o�o�d�.� �M�a�n�y� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �a�l�s�o� �g�r�o�w� �c�r�o�p�s� �w�h�e�r�e� �c�o�n�d�i�-� 

�t�i�o�n�s� �p�e�r�m�i�t�.� �I�n� �E�a�s�t� �A�f�r�i�c�a�,� �t�h�e� �K�a�r�a�m�o�j�o�n�g� �a�n�d� �t�h�e� 

�T�u�r�k�a�n�a� �g�r�o�w� �g�r�a�i�n� �c�r�o�p�s� �t�o� �s�u�p�p�l�e�m�e�n�t� �t�h�e�i�r� �m�i�l�k� �d�i�e�t�s�.� 

�F�o�r� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a�,� �c�a�m�e�l�s� �p�r�o�v�i�d�e� �5�6�%� �o�f� �t�h�e� 

�t�o�t�a�l� �m�i�l�k� �c�o�n�s�u�m�e�d�,� �o�r� �a�b�o�u�t� �o�n�e�-�t�h�i�r�d� �o�f� �a�l�l� �f�o�o�d� �e�n�e�r�g�y� 

�y�e�a�r�-�r�o�u�n�d� �(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�3�8�)�.� �T�h�e�i�r� �m�a�i�n� �d�r�y�-�s�e�a�-� 

�s�o�n� �f�o�o�d�s� �a�r�e� �c�a�m�e�l� �m�i�l�k� �a�n�d� �l�i�v�e�s�t�o�c�k� �b�l�o�o�d�.� �B�l�o�o�d� �i�s� �e�i�-� 

�t�h�e�r� �d�r�u�n�k� �p�l�a�i�n�,� �m�i�x�e�d� �w�i�t�h� �m�i�l�k�,� �o�r� �c�o�o�k�e�d� �w�i�t�h� �g�r�a�i�n�.� 

�T�h�r�o�u�g�h� �t�h�e� �r�e�s�t� �o�f� �t�h�e� �y�e�a�r�,� �m�e�a�l�s� �m�a�y� �b�e� �m�i�l�k� �a�l�o�n�e� �o�r� 

�s�o�m�e�t�i�m�e�s� �s�u�p�p�l�e�m�e�n�t�e�d� �w�i�t�h� �w�i�l�d� �f�r�u�i�t�s�,� �g�o�a�t� �m�e�a�t�,� �o�r� 

�b�a�r�t�e�r�e�d� �o�r� �p�u�r�c�h�a�s�e�d� �g�r�a�i�n�.� �I�n�a� �y�e�a�r�,� �g�r�a�i�n� �p�r�o�v�i�d�e�s� �1�0�%� 

�t�o� �1�5�%� �o�f� �f�o�o�d� �e�n�e�r�g�y�,� �t�h�o�u�g�h� �i�t� �i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t� 

�i�n� �t�h�e� �d�r�y� �s�e�a�s�o�n� �w�h�e�n� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �i�s� �l�o�w�e�s�t� 

�(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�3�8�)�.
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�T�h�e� �M�a�a�s�a�i�,� �o�n� �t�h�e� �o�t�h�e�r� �h�a�n�d�,� �t�r�a�d�i�t�i�o�n�a�l�l�y� �d�e�p�e�n�d�e�d� 

�s�o�l�e�l�y� �u�p�o�n� �c�a�t�t�l�e� �m�i�l�k� �(�a�n�d� �b�l�o�o�d� �d�u�r�i�n�g� �t�h�e� �d�r�y� �s�e�a�s�o�n�)� 

�a�n�d� �o�n�l�y� �c�o�n�s�u�m�e�d� �g�r�a�i�n� �u�n�d�e�r� �m�o�r�e�-�o�r�-�l�e�s�s� �d�e�s�p�e�r�a�t�e� �c�o�n�d�i�-� 

�t�i�o�n�s� �(�J�a�c�o�b�s�,�1�9�6�5�)�.� �T�h�e�i�r� �d�e�p�e�n�d�e�n�c�e� �o�n� �m�i�l�k� �h�a�d� �b�e�e�n� �s�o� 

�c�o�m�p�l�e�t�e� �t�h�a�t� �t�h�e�y� �d�e�v�e�l�o�p�e�d� �b�i�o�l�o�g�i�c�a�l� �i�m�m�u�n�i�t�i�e�s� �t�o� 

�c�h�o�l�e�s�t�e�r�o�l� �b�u�i�l�d�-�u�p� �(�B�i�s�s� �e�t� �a�l�.�,�1�9�7�1�)�.� �M�o�r�e� �r�e�c�e�n�t�l�y� �t�h�e� 

�M�a�a�s�a�i� �a�r�e� �b�e�c�o�m�i�n�g� �i�n�c�r�e�a�s�i�n�g�l�y� �d�e�p�e�n�d�e�n�t� �o�n� �g�r�a�i�n� �c�o�n�-� 

�s�u�m�p�t�i�o�n� �a�n�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �p�o�r�t�i�o�n� �h�a�v�e� �e�v�e�n� �b�e�g�u�n� �p�r�a�c�t�i�c�-� 

�i�n�g� �a�g�r�i�c�u�l�t�u�r�e� �i�n� �a�d�d�i�t�i�o�n� �t�o� �h�e�r�d�i�n�g� �(�C�a�m�p�b�e�l�l�,�1�9�8�2�)� �-�-� �a� 

�p�r�a�c�t�i�c�e� �w�h�i�c�h� �t�h�e�y� �p�r�e�v�i�o�u�s�l�y� �r�i�d�i�c�u�l�e�d�.� 

�D�E�C�L�I�N�E� �O�F� �P�A�S�T�O�R�A�L�I�S�M� 

�W�h�i�l�e� �t�h�e� �s�t�r�a�t�e�g�i�e�s� �o�u�t�l�i�n�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r� �g�e�n�e�r�a�l�l�y� 

�d�e�s�c�r�i�b�e� �p�a�s�t�o�r�a�l�i�s�m�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� �t�h�e� �E�a�s�t� �A�f�r�i�c�a�n� 

�c�o�n�t�e�x�t�,� �t�h�e�s�e� �s�y�s�t�e�m�s� �a�r�e� �n�o�t� �a�l�w�a�y�s� �a�d�e�q�u�a�t�e� �t�o� �p�r�o�t�e�c�t� 

�p�a�s�t�o�r�a�l�i�s�t�s� �f�r�o�m� �h�a�z�a�r�d�s�.� �O�v�e�r� �r�e�c�e�n�t� �d�e�c�a�d�e�s� �h�e�r�d�e�r�s� �h�a�v�e� 

�b�e�c�o�m�e� �e�v�e�n� �m�o�r�e� �v�u�l�n�e�r�a�b�l�e� �t�o� �h�a�z�a�r�d�s� �d�u�e� �t�o� �a�c�c�e�l�e�r�a�t�e�d� 

�c�h�a�n�g�e�s�,� �o�f�t�e�n� �i�m�p�o�s�e�d� �f�r�o�m� �w�i�t�h�o�u�t�,� �w�h�i�c�h� �h�o�l�d� �u�n�f�o�r�e�s�e�e�n� 

�c�o�n�s�e�q�u�e�n�c�e�s�.� �A�s� �a� �r�e�s�u�l�t�,� �i�n� �s�o�m�e� �i�n�s�t�a�n�c�e�s� �t�r�a�d�i�t�i�o�n�a�l� 

�p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �h�a�v�e� �b�r�o�k�e�n� �d�o�w�n�.� 

�D�e�v�e�l�o�p�m�e�n�t� �A�t�t�e�m�p�t�s� 

�E�c�o�l�o�g�i�c�a�l�l�y� �a�n�d� �s�o�c�i�a�l�l�y� �i�n�a�p�p�r�o�p�r�i�a�t�e� �a�t�t�e�m�p�t�s� �a�t� 

�d�e�v�e�l�o�p�m�e�n�t� �h�a�v�e� �b�e�e�n� �m�a�j�o�r� �f�a�c�t�o�r�s� �i�n� �t�h�e� �d�e�c�l�i�n�e� �o�f� 

�p�a�s�t�o�r�a�l�i�s�m�.� �S�e�d�e�n�t�a�r�i�z�a�t�i�o�n�,� �e�i�t�h�e�r� �o�n� �i�r�r�i�g�a�t�e�d� 

�a�g�r�i�c�u�l�t�u�r�a�l� �p�l�o�t�s� �o�r� �o�n� �r�e�s�t�r�i�c�t�e�d� �r�a�n�c�h�e�s�,� �h�a�s� �o�f�t�e�n
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�p�r�o�d�u�c�e�d� �s�e�v�e�r�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�s�e�q�u�e�n�c�e�s� �w�i�t�h� �l�i�t�t�l�e� �o�r� �n�o� 

�i�m�p�r�o�v�e�m�e�n�t� �i�n� �l�i�v�i�n�g� �s�t�a�n�d�a�r�d�s�.� �D�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s� �h�a�v�e� 

�t�y�p�i�c�a�l�l�y� �d�i�s�c�a�r�d�e�d� �t�h�e� �i�n�d�i�g�e�n�o�u�s� �i�n� �f�a�v�o�r� �o�f� �f�o�r�e�i�g�n� 

�t�e�c�h�n�i�q�u�e�s� �u�n�t�e�s�t�e�d� �i�n� �t�r�o�p�i�c�a�l� �a�r�i�d� �e�n�v�i�r�o�n�m�e�n�t�s�,� �a�s� �w�e� 

�s�h�a�l�l� �s�e�e� �f�r�o�m� �e�x�a�m�p�l�e�s� �i�n� �l�a�t�e�r� �c�h�a�p�t�e�r�s�.� �T�h�e� �r�e�s�u�l�t� �i�s� 

�d�e�c�l�i�n�e� �o�f� �t�i�m�e�-�t�e�s�t�e�d� �p�r�a�c�t�i�c�e�s� �w�i�t�h� �n�o� �v�i�a�b�l�e� �s�t�r�a�t�e�g�y� �t�o� 

�t�a�k�e� �t�h�e�i�r� �p�l�a�c�e�.� 

�F�o�r� �e�x�a�m�p�l�e�,� �R�i�c�h�a�r�d� �H�o�g�g ��s� �r�e�s�e�a�r�c�h� �a�m�o�n�g� �t�h�e� �B�o�r�a�n� �o�f� 

�I�s�i�o�l�o� �d�i�s�t�r�i�c�t�,� �K�e�n�y�a� �(�1�9�8�0�;�1�9�8�5�)� �a�n�d� �a�m�o�n�g� �s�o�m�e� �o�f� �t�h�e� 

�T�u�r�k�a�n�a� �g�r�o�u�p�s� �(�1�9�8�2�)� �i�l�l�u�s�t�r�a�t�e�s� �s�o�c�i�a�l� �b�r�e�a�k�d�o�w�n� �i�n� �t�h�e�s�e� 

�p�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �d�u�e� �l�a�r�g�e�l�y� �t�o� �e�x�t�e�r�n�a�l� �p�r�e�s�s�u�r�e�s� �f�o�r� 

�m�o�d�e�r�n�i�z�a�t�i�o�n�.� �A�m�o�n�g� �t�h�e� �T�u�r�k�a�n�a�,� �f�o�r� �e�x�a�m�p�l�e�,� 

�s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� �(�s�e�e�n� �b�y� �t�h�e� �G�o�v�e�r�n�m�e�n�t� �a�s� �a� �m�o�v�e� �t�o�w�a�r�d�s� 

�m�o�d�e�r�n�i�z�a�t�i�o�n�)� �h�a�s� �l�e�d� �t�o� �i�n�c�r�e�a�s�e�d� �p�o�v�e�r�t�y� �a�n�d� �d�e�s�e�r�-� 

�t�i�f�i�c�a�t�i�o�n� �a�s� �h�e�r�d�e�r�s� �a�b�a�n�d�o�n� �p�a�s�t�o�r�a�l�i�s�m� �i�n� �f�a�v�o�r� �o�f� �a�g�r�i�-� 

�c�u�l�t�u�r�e� �a�n�d� �f�i�s�h�i�n�g�.� �T�h�e� �r�e�s�u�l�t� �i�s� �d�e�c�r�e�a�s�e�d� �l�o�c�a�l� �s�e�l�f�-� 

�s�u�f�f�i�c�i�e�n�c�y� �d�u�e� �t�o� �d�e�p�e�n�d�e�n�c�e� �o�n� �d�i�s�t�a�n�t� �o�u�t�s�i�d�e� �m�a�r�k�e�t�s�,� 

�g�r�e�a�t�e�r� �v�u�l�n�e�r�a�b�i�l�i�t�y� �t�o� �d�r�o�u�g�h�t� �a�n�d� �r�a�p�i�d� �s�p�r�e�a�d� �o�f� �l�i�v�e�-� 

�s�t�o�c�k� �d�i�s�e�a�s�e�s� �(�H�o�g�g�,�1�9�8�7�)�.� �A�m�o�n�g� �t�h�e� �B�o�r�a�n�,� �s�i�m�i�l�a�r� �p�r�o�b�-� 

�l�e�m�s� �d�u�e� �t�o� �s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� �a�r�e� �e�v�i�d�e�n�t�.� �A�l�s�o� �e�v�i�d�e�n�t� �i�s� 

�t�h�a�t� �w�e�a�l�t�h� �a�n�d� �r�e�s�o�u�r�c�e� �a�c�c�e�s�s� �i�n�e�q�u�a�l�i�t�i�e�s� �h�a�v�e� �c�o�n�t�i�n�u�-� 

�a�l�l�y� �i�n�c�r�e�a�s�e�d� �s�i�n�c�e� �t�h�e� �c�o�l�o�n�i�a�l� �p�e�r�i�o�d� �a�s� �w�e�a�l�t�h�y� �p�a�s�-� 

�t�o�r�a�l�i�s�t�s� �h�a�v�e� �d�i�v�e�r�s�i�f�i�e�d� �e�c�o�n�o�m�i�c�a�l�l�y� �a�n�d� �n�o�n�-�p�a�s�t�o�r�a�l�i�s�t�s� 

�(�c�i�v�i�l� �s�e�r�v�a�n�t�s� �a�n�d� �b�u�s�i�n�e�s�s�m�e�n�)� �e�n�t�e�r�e�d� �t�h�e� �l�i�v�e�s�t�o�c�k� �s�e�c�-� 

�t�o�r�.� �T�h�e�s�e� �p�e�o�p�l�e� �w�i�t�h� �t�h�e�i�r� �b�i�g� �h�e�r�d�s� �a�r�e� �l�a�r�g�e�l�y� �i�n�s�u�r�e�d� 

�a�g�a�i�n�s�t� �l�o�s�s�e�s� �a�n�d� �a�r�e� �a�b�l�e� �t�o� �b�u�y�-�u�p� �c�h�e�a�p� �l�i�v�e�s�t�o�c�k� �i�n



�4�9� 

�t�i�m�e�s� �o�f� �d�r�o�u�g�h�t� �w�h�i�l�e� �a�l�s�o� �b�e�i�n�g� �a�b�l�e� �t�o� �h�i�r�e� �h�e�r�d�e�r�s� �t�o� 

�t�a�k�e� �t�h�e�i�r� �a�n�i�m�a�l�s� �t�o� �t�h�e� �b�e�s�t� �g�r�a�z�i�n�g� �g�r�o�u�n�d�s�.� �T�h�e� �m�a�j�o�r�-� 

�i�t�y�,� �h�o�w�e�v�e�r�,� �a�s� �a� �r�e�s�u�l�t� �o�f� �d�r�o�u�g�h�t� �a�n�d� �w�a�r�f�a�r�e� �i�n� �t�h�e� 

�1�9�6�0�s� �a�n�d� �1�9�7�0�s�,� �h�a�d� �n�e�a�r�l�y� �l�o�s�t� �e�v�e�r�y�t�h�i�n�g�.� �P�r�e�s�e�n�t� �e�c�o�-� 

�n�o�m�i�c� �o�p�p�o�r�t�u�n�i�t�i�e�s� �f�o�r� �d�e�s�t�i�t�u�t�e�s� �a�r�e� �i�n�c�r�e�a�s�i�n�g�l�y� �i�n�f�r�e�-� 

�q�u�e�n�t� �(�H�o�g�g�,�1�9�8�6�:�3�2�5�)� �c�r�e�a�t�i�n�g� �w�h�a�t� �H�o�g�g� �c�a�l�l�s� �a� �"�p�e�r�m�a�n�e�n�t� 

�p�o�p�u�l�a�t�i�o�n� �o�f� �p�a�u�p�e�r�s�.�.�.�w�h�o� �a�t� �e�v�e�r�y� �c�r�i�s�i�s� �a�r�e� �t�h�r�u�s�t� 

�d�e�e�p�e�r� �i�n�t�o� �p�o�v�e�r�t�y�"� �(�H�o�g�g�,�1�9�8�6�:�3�2�9�)�.� �H�o�w�e�v�e�r�,� �t�h�i�s� 

�b�r�e�a�k�d�o�w�n� �i�s� �n�o�t� �e�v�i�d�e�n�t� �i�n� �a�l�l� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s�.� �F�o�r� 

�e�x�a�m�p�l�e�,� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �o�f� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a� �(�M�c�C�a�b�e� 

�a�n�d� �E�l�l�i�s�,�1�9�8�7�;� �C�o�u�g�h�e�n�o�u�r� �e�t�.�a�l�.�,�1�9�8�5�)� �a�n�d� �t�h�e� �B�o�r�a�n� �o�f� 

�s�o�u�t�h�e�r�n� �E�t�h�i�o�p�i�a� �(�H�e�l�l�a�n�d�,�1�9�8�2�)� �c�o�n�t�i�n�u�e� �t�o� �p�r�o�v�i�d�e� �a� 

�r�e�l�a�t�i�v�e�l�y� �s�o�u�n�d� �s�y�s�t�e�m� �f�o�r� �s�u�r�v�i�v�a�l�.� 

�W�h�e�r�e�v�e�r� �i�t� �h�a�s� �o�c�c�u�r�r�e�d� �s�u�c�h� �s�o�c�i�a�l� �b�r�e�a�k�d�o�w�n� �i�s� �a� 

�r�e�l�a�t�i�v�e�l�y� �r�e�c�e�n�t� �p�h�e�n�o�m�e�n�o�n�.� �F�o�r� �t�h�o�u�s�a�n�d�s� �o�f� �y�e�a�r�s� 

�p�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �h�a�d� �e�n�j�o�y�e�d� �i�n�f�l�u�e�n�t�i�a�l� �p�o�s�i�t�i�o�n�s� �a�r�o�u�n�d� 

�t�h�e� �w�o�r�l�d�.� �T�h�e� �d�o�m�i�n�a�n�c�e� �o�f� �p�a�s�t�o�r�a�l�i�s�m� �e�x�t�e�n�d�s� �b�a�c�k� �a�t� 

�l�e�a�s�t� �a�s� �f�a�r� �a�s� �t�h�e� �w�r�i�t�i�n�g� �o�f� �t�h�e� �B�i�b�l�i�c�a�l� �s�t�o�r�y� �o�f� �C�a�i�n� 

�a�n�d� �A�b�e�l�.� �C�a�i�n�,� �a� �t�i�l�l�e�r� �o�f� �s�o�i�l�,� �w�a�s� �e�n�v�i�o�u�s� �o�f� �A�b�e�l�,� �a� 

�k�e�e�p�e�r� �o�f� �s�h�e�e�p�,� �s�i�n�c�e� �G�o�d� �s�e�e�m�e�d� �p�a�r�t�i�a�l� �t�o� �A�b�e�l ��s� �a�n�i�m�a�l� 

�s�a�c�r�i�f�i�c�e�s�.� �O�n�l�y� �r�e�c�e�n�t�l�y� �i�s� �t�h�e� �c�o�n�t�i�n�u�e�d� �e�x�i�s�t�e�n�c�e� �o�f� 

�p�a�s�t�o�r�a�l�i�s�m� �t�h�r�e�a�t�e�n�e�d� �i�n� �m�a�n�y� �p�a�r�t�s� �o�f� �t�h�e� �w�o�r�l�d� �d�u�e� �t�o� 

�p�r�e�s�s�u�r�e�s� �o�n� �l�a�n�d� �a�n�d� �r�e�s�o�u�r�c�e�s�,� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h�,� 

�a�g�r�i�c�u�l�t�u�r�a�l� �a�d�v�a�n�c�e�s�,� �m�i�n�i�n�g� �e�x�p�l�o�r�a�t�i�o�n�,� �t�o�u�r�i�s�m� �a�n�d� 

�p�o�l�i�t�i�c�a�l� �e�f�f�o�r�t�s� �a�t� �n�a�t�i�o�n� �b�u�i�l�d�i�n�g� �(�S�w�i�f�t�,�1�9�8�2�a�:�1�5�9�-�1�6�0�)�.



�5�0� 

�C�o�n�t�e�m�p�t� �f�o�r� �N�o�m�a�d�i�s�m� 

�A�n�o�t�h�e�r� �p�r�o�b�l�e�m� �i�n� �m�a�i�n�t�a�i�n�i�n�g� �p�a�s�t�o�r�a�l�i�s�t�s �� �l�i�v�e�l�i�h�o�o�d�s� 

�a�n�d� �c�u�l�t�u�r�a�l� �i�d�e�n�t�i�t�i�e�s� �i�s� �h�o�s�t�i�l�e� �a�t�t�i�t�u�d�e�s� �t�o�w�a�r�d�s� �t�h�e� 

�p�a�s�t�o�r�a�l� �w�a�y� �o�f� �l�i�f�e�.� �P�r�a�t�t� �a�n�d� �G�w�y�n�n�e� �(�1�9�7�7�:�3�5�)�,� �f�o�r� 

�e�x�a�m�p�l�e�,� �a�s�s�u�m�e� �t�h�a�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �p�a�s�t�o�r�a�l�i�s�m� �w�i�l�l� �r�e�v�e�a�l� 

�t�h�e� �m�e�c�h�a�n�i�s�m�s� �w�h�i�c�h� �i�n�e�v�i�t�a�b�l�y� �p�r�o�m�o�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�d�e�s�t�r�u�c�t�i�o�n� �a�n�d� �s�o�c�i�a�l� �d�i�s�a�r�r�a�y�:� 

�I�t� �i�s� �e�s�p�e�c�i�a�l�l�y� �d�e�s�i�r�a�b�l�e� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �w�a�y� �o�f� �l�i�f�e� �a�n�d� 
�b�a�s�i�c� �b�i�o�l�o�g�y� �o�f� �t�h�e� �n�o�m�a�d� �p�a�s�t�o�r�a�l�i�s�t�s� �s�i�n�c�e� �h�e� �i�s�,� �t�o�o� 
�o�f�t�e�n�,� �t�h�e� �c�a�u�s�e� �o�f� �u�n�a�v�o�i�d�a�b�l�e� �a�n�d� �s�e�v�e�r�e� �d�e�t�e�r�i�o�r�a�t�i�o�n� �o�f� 
�h�i�s� �o�w�n� �e�n�v�i�r�o�n�m�e�n�t�,� �t�h�e�r�e�b�y� �b�e�c�o�m�i�n�g� �a� �p�r�o�b�l�e�m� �t�o�,� �a�n�d� 
�t�h�r�o�w�i�n�g� �h�i�m�s�e�l�f� �o�n� �t�h�e� �m�e�r�c�y� �o�f�,� �o�t�h�e�r�s�.� 

�T�h�e� �t�e�r�m� �"�a�n�t�i�-�n�o�m�a�d�i�s�m�"� �d�e�s�c�r�i�b�e�s� �t�h�e� �g�e�n�e�r�a�l�l�y� �n�e�g�a�t�i�v�e� 

�a�t�t�i�t�u�d�e�s� �h�e�l�d� �t�o�w�a�r�d�s� �p�a�s�t�o�r�a�l�i�s�t�s� �(�H�o�r�o�w�i�t�z�,�1�9�7�9�;�1�9�8�6�)�.� 

�"�B�a�c�k�w�a�r�d�"� �t�r�a�d�i�t�i�o�n�a�l� �s�o�c�i�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �s�y�s�t�e�m�s� �o�f� 

�p�a�s�t�o�r�a�l� �p�o�p�u�l�a�t�i�o�n�s�,� �i�n�c�l�u�d�i�n�g� �c�o�m�m�o�n� �c�o�n�t�r�o�l� �o�f� �p�a�s�t�u�r�e�s�,� 

�a�n�d� �a�n�  ��i�r�r�a�t�i�o�n�a�l�"� �u�n�w�i�l�l�i�n�g�n�e�s�s� �t�o� �s�e�l�l� �e�x�c�e�s�s� �s�t�o�c�k� �t�o� 

�r�e�d�u�c�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�e�s�s�u�r�e�,� �a�r�e� �c�o�m�m�o�n� �j�u�s�t�i�f�i�c�a�t�i�o�n�s� �f�o�r� 

�s�e�e�k�i�n�g� �f�u�n�d�a�m�e�n�t�a�l� �c�h�a�n�g�e�s� �i�n� �p�a�s�t�o�r�a�l�i�s�m�.� �S�a�l�z�m�a�n� �r�e�l�a�t�e�s� 

�h�i�s� �p�e�r�s�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e�s�e� �b�i�a�s�e�s�:� 

�I� �a�m� �r�e�m�i�n�d�e�d� �o�f� �t�h�e� �r�e�p�u�l�s�i�o�n� �I� �h�a�v�e� �f�e�l�t� �f�r�o�m� �t�i�m�e� �t�o� �t�i�m�e� 
�w�h�e�n� �e�n�c�o�u�n�t�e�r�i�n�g� �s�e�l�f�-�p�r�o�c�l�a�i�m�e�d� �e�n�e�m�i�e�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s�,� 
�o�f� �n�o�m�a�d�s�,� �o�f� �t�r�i�b�a�l� �p�e�o�p�l�e�s�;� �e�n�e�m�i�e�s� �w�i�t�h� �d�i�v�e�r�s�e� �o�r�i�g�i�n�s� 
�a�n�d� �s�i�t�u�a�t�i�o�n�s�,� �f�r�o�m� �t�h�a�t� �o�f� �c�e�n�t�r�a�l�l�y� �a�p�p�o�i�n�t�e�d� �r�e�g�i�o�n�a�l� 
�g�o�v�e�r�n�o�r� �t�o� �t�h�a�t� �o�f� �a� �r�e�c�o�n�s�t�r�u�c�t�e�d�,� �r�e�e�d�u�c�a�t�e�d�,� �r�e�c�u�l�t�u�r�e�d� 
�t�r�i�b�e�s�m�a�n�;� �e�n�e�m�i�e�s� �w�i�t�h�,� �t�o� �b�e� �s�u�r�e�,� �t�h�e� �b�e�s�t� �o�f� �i�n�t�e�n�t�i�o�n�s� 
�a�n�d� �a�l�s�o� �t�h�e� �b�e�s�t� �o�f� �c�e�r�t�a�i�n�t�i�e�s� �a�b�o�u�t� �w�h�a�t� �w�o�u�l�d� �b�e� �b�e�s�t� 
�f�o�r� �t�h�e� �p�o�o�r�,� �b�e�n�i�g�h�t�e�d� �p�a�s�t�o�r�a�l�i�s�t�s�.� �"�T�h�e�y� �a�r�e� �p�o�o�r�,� �i�g�n�o�-� 
�r�a�n�t�,� �d�i�r�t�y�.� �T�h�e�y� �d�o� �n�o�t� �l�i�k�e� �t�o� �w�o�r�k�.� �T�h�e�y� �m�o�v�e� �a�r�o�u�n�d� 
�f�o�r� �n�o� �g�o�o�d� �r�e�a�s�o�n�.� �T�h�e�y� �a�r�e� �b�a�c�k�w�a�r�d�,� �h�a�r�d�l�y� �b�e�t�t�e�r� �t�h�a�n� 
�a�n�i�m�a�l�s� �i�n� �t�h�e�i�r� �h�a�b�i�t�s�.� �T�h�e�y� �n�e�e�d� �p�r�o�g�r�e�s�s�,� �o�r� �m�o�d�e�r�n�i�z�a�-
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�t�i�o�n�,� �o�r� �c�i�v�i�l�i�z�a�t�i�o�n�;� �t�h�e�y� �n�e�e�d� �t�o� �s�e�t�t�l�e� �i�n� �v�i�l�l�a�g�e�s�,� �h�a�v�e� 
�b�a�t�h� �h�o�u�s�e�s� �a�n�d� �s�c�h�o�o�l�s�,� �a�n�d� �l�e�a�r�n� �t�o� �s�p�e�a�k� �o�u�r� �l�a�n�g�u�a�g�e�"� �s�o� 
�t�h�e� �r�e�f�r�a�i�n� �g�o�e�s�.� �(�S�a�l�z�m�a�n�,�1�9�8�1�a�:�3�4�)� 

�W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �c�o�u�n�t�r�i�e�s� �w�h�e�r�e� �p�a�s�t�o�r�a�l�i�s�t�s� �c�o�n�-� 

�p�r�i�s�e� �a� �l�a�r�g�e� �p�o�r�t�i�o�n� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�,� �s�u�c�h� �a�s� �S�o�m�a�l�i�a� �a�n�d� 

�A�f�g�h�a�n�i�s�t�a�n�,� �v�e�r�y� �f�e�w� �g�o�v�e�r�n�m�e�n�t�s� �s�e�e� �v�a�l�u�e� �i�n� �p�a�s�t�o�r�a�l�i�s�n�.� 

�N�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�m� �i�s� �d�i�s�l�i�k�e�d� �b�y� �g�o�v�e�r�n�m�e�n�t�s� �f�o�r� �s�e�v�e�r�a�l� 

�r�e�a�s�o�n�s�.� �P�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �d�i�f�f�i�c�u�l�t� �t�o� �e�x�e�r�c�i�s�e� �c�o�n�t�r�o�l� 

�o�v�e�r� �d�u�e� �t�o� �t�h�e�i�r� �o�f�t�e�n� �r�e�m�o�t�e� �l�o�c�a�t�i�o�n�s� �a�n�d� �m�o�b�i�l�i�t�y�.� �T�h�e�y� 

�t�e�n�d� �t�o� �i�g�n�o�r�e� �i�n�t�e�r�n�a�t�i�o�n�a�l� �b�o�u�n�d�a�r�i�e�s�,� �m�o�v�i�n�g� �a�c�r�o�s�s� �t�h�e�m� 

�a�t� �w�i�l�l� �i�n� �t�h�e�i�r� �s�e�a�r�c�h� �f�o�r� �p�a�s�t�u�r�e�.� �P�a�s�t�o�r�a�l� �m�o�b�i�l�i�t�y� �a�l�s�o� 

�c�r�e�a�t�e�s� �p�r�o�b�l�e�m�s� �f�o�r� �p�r�o�v�i�d�i�n�g� �s�e�r�v�i�c�e�s� �s�u�c�h� �a�s� �s�c�h�o�o�l�s� �a�n�d� 

�h�o�s�p�i�t�a�l�s� �a�n�d� �i�n� �t�h�e� �c�o�l�l�e�c�t�i�o�n� �o�f� �t�a�x�e�s�.� �L�a�r�g�e�l�y� �f�o�r� �t�h�e�s�e� 

�r�e�a�s�o�n�s� �g�o�v�e�r�n�m�e�n�t�s� �f�a�v�o�r� �s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� �o�f� �n�o�m�a�d�i�c� �p�a�s�-� 

�t�o�r�a�l� �p�e�o�p�l�e�.� �G�o�v�e�r�n�m�e�n�t�s� �a�l�s�o� �s�e�e� �t�h�e� �l�a�n�d� �i�n�h�a�b�i�t�e�d� �b�y� 

�p�a�s�t�o�r�a�l�i�s�t�s� �a�s� �v�a�l�u�a�b�l�e� �r�e�a�l� �e�s�t�a�t�e�,� �p�e�r�c�e�i�v�e�d� �a�s� �m�o�r�e� 

�v�a�l�u�a�b�l�e� �t�o� �t�h�e� �n�a�t�i�o�n� �i�n� �o�t�h�e�r� �u�s�e�s� �s�u�c�h� �a�s� �f�o�r� �a�g�r�i�c�u�l�-� 

�t�u�r�a�l� �p�r�o�d�u�c�t�i�o�n� �o�r� �n�a�t�i�o�n�a�l� �p�a�r�k�s�.� �P�a�s�t�o�r�a�l�i�s�t�s�,� �p�a�r�t�i�c�u�-� 

�l�a�r�l�y� �i�n� �E�a�s�t� �A�f�r�i�c�a�,� �o�f�t�e�n� �s�h�a�r�e� �t�h�e� �r�a�n�g�e� �w�i�t�h� �w�i�l�d�l�i�f�e� �s�o� 

�t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �n�a�t�i�o�n�a�l� �p�a�r�k�s� �f�o�r� �t�o�u�r�i�s�m� �i�s� �m�o�r�e� �a�p�p�e�a�l�-� 

�i�n�g� �t�h�a�n� �l�e�a�v�i�n�g� �i�t� �t�o� �u�n�c�o�o�p�e�r�a�t�i�v�e� �p�a�s�t�o�r�a�l�i�s�t�s� �w�h�o� �g�e�n�e�r�-� 

�a�t�e� �l�i�t�t�l�e� �r�e�v�e�n�u�e�.� 

�E�n�c�r�o�a�c�h�m�e�n�t� 

�R�e�c�e�n�t� �a�d�v�a�n�c�e�s� �i�n� �i�r�r�i�g�a�t�i�o�n� �t�e�c�h�n�o�l�o�g�y� �h�a�v�e� �p�u�s�h�e�d� 

�a�g�r�i�c�u�l�t�u�r�e� �i�n�t�o� �m�o�r�e� �h�u�m�i�d� �p�a�s�t�o�r�a�l� �z�o�n�e�s�,� �t�a�k�i�n�g� �a�w�a�y
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�v�a�l�u�a�b�l�e� �p�a�s�t�u�r�e� �a�n�d� �i�n�c�r�e�a�s�i�n�g� �p�r�e�s�s�u�r�e� �o�n� �r�e�m�a�i�n�i�n�g� �r�a�n�g�e�-� 

�l�a�n�d�s�.� �S�a�h�e�l�i�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �i�n� �W�e�s�t� �A�f�r�i�c�a� �i�n� �s�o�m�e� �p�l�a�c�e�s� 

�a�r�e� �b�e�i�n�g� �"�s�q�u�e�e�z�e�d�"� �o�u�t� �o�f� �t�h�e�i�r� �c�e�n�t�u�r�i�e�s�-�l�o�n�g� �l�i�v�e�l�i�h�o�o�d�s� 

�a�s� �d�i�s�p�l�a�c�e�d� �f�a�r�m�e�r�s� �a�r�e� �p�u�s�h�e�d� �n�o�r�t�h�w�a�r�d� �i�n�t�o� �t�r�a�d�i�t�i�o�n�a�l� 

�p�a�s�t�o�r�a�l� �l�a�n�d�s� �d�u�e� �t�o� �t�h�e� �e�x�p�a�n�s�i�o�n� �o�f� �i�r�r�i�g�a�t�e�d� �c�a�s�h� �c�r�o�p� 

�f�a�r�m�i�n�g�.� �I�r�r�i�g�a�t�e�d� �g�r�o�u�n�d�n�u�t� �f�a�r�m�i�n�g� �i�n� �N�i�g�e�r� �i�s� �a� �g�o�o�d� �e�x�-� 

�a�m�p�l�e� �o�f� �t�h�i�s� �t�r�e�n�d� �(�H�o�r�o�w�i�t�z� �a�n�d� �L�i�t�t�l�e�,�1�9�8�7�)�.� �M�o�r�e� �d�i�r�e�c�t� 

�e�n�c�r�o�a�c�h�m�e�n�t� �b�y� �i�r�r�i�g�a�t�e�d� �a�g�r�i�c�u�l�t�u�r�e� �o�n� �p�a�s�t�o�r�a�l� �l�a�n�d�s� �h�a�s� 

�o�c�c�u�r�r�e�d� �i�n� �K�e�n�y�a� �w�h�e�r�e� �l�a�r�g�e� �s�c�a�l�e� �i�r�r�i�g�a�t�i�o�n� �p�r�o�j�e�c�t�s� 

�c�l�a�i�m� �i�m�p�o�r�t�a�n�t� �r�i�v�e�r� �v�a�l�l�e�y�s� �p�r�e�v�i�o�u�s�l�y� �u�s�e�d� �f�o�r� �d�r�y� �s�e�a�s�o�n� 

�g�r�a�z�i�n�g� �(�H�j�o�r�t�,�1�9�8�1�)�.� 

�M�a�a�s�a�i� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�v�e� �a�l�s�o� �l�o�s�t� �l�a�n�d� �t�o� �s�m�a�l�l�e�r� �s�c�a�l�e� 

�f�a�r�m�i�n�g� �s�i�n�c�e� �t�h�e� �b�e�g�i�n�n�i�n�g� �o�f� �t�h�i�s� �c�e�n�t�u�r�y�,� �f�i�r�s�t� �t�o� �E�u�r�o�-� 

�p�e�a�n� �c�o�n�f�i�s�c�a�t�i�o�n� �o�f� �l�a�n�d�s� �a�n�d� �l�a�t�e�r� �t�o� �t�h�e� �i�n�f�l�u�x� �o�f� �l�a�n�d�-� 

�l�e�s�s� �f�a�r�m�e�r�s� �f�r�o�m� �o�t�h�e�r� �l�a�n�d�-�s�c�a�r�c�e� �r�e�g�i�o�n�s�.� �C�o�n�f�l�i�c�t� �b�e�-� 

�t�w�e�e�n� �f�a�r�m�e�r�s� �a�n�d� �h�e�r�d�e�r�s� �h�a�s� �e�s�c�a�l�a�t�e�d� �a�s� �p�o�p�u�l�a�t�i�o�n� �a�n�d� 

�l�a�n�d�l�e�s�s�n�e�s�s� �i�n� �t�h�e� �a�g�r�i�c�u�l�t�u�r�a�l� �h�i�g�h�l�a�n�d�s� �i�n�c�r�e�a�s�e�s�.� �A�s� �a� 

�r�e�s�u�l�t� �o�f� �s�u�c�h� �e�n�c�r�o�a�c�h�m�e�n�t�,� �m�a�n�y� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �b�e�c�o�m�i�n�g� 

�m�a�r�g�i�n�a�l�i�z�e�d� �i�n� �t�h�e� �s�e�n�s�e� �t�h�a�t� �t�h�e�y� �m�u�c�h� �c�o�n�g�r�e�g�a�t�e� �t�h�e�i�r� 

�a�n�i�m�a�l�s� �i�n� �i�n�c�r�e�a�s�i�n�g�l�y� �s�m�a�l�l�e�r� �a�r�e�a�s� �o�f� �l�o�w�e�r� �b�i�o�l�o�g�i�c�a�l� 

�p�r�o�d�u�c�t�i�v�i�t�y� �(�H�o�r�o�w�i�t�z� �a�n�d� �L�i�t�t�l�e�,�1�9�8�7�)�.� 

�M�o�d�e�r�n� �W�a�r�f�a�r�e� 

�I�n� �t�h�e� �r�e�c�e�n�t� �p�a�s�t� �a�n�d� �p�r�e�s�e�n�t�,� �w�a�r� �h�a�s� �p�l�a�y�e�d� �a� 

�p�a�r�t�i�c�u�l�a�r�l�y� �d�a�m�a�g�i�n�g� �r�o�l�e� �i�n� �A�f�r�i�c�a�,� �o�f�t�e�n� �t�a�k�i�n�g� �p�l�a�c�e� �i�n� 

�a�r�e�a�s� �i�n�h�a�b�i�t�e�d� �b�y� �p�a�s�t�o�r�a�l�i�s�t�s�.� �I�n� �t�h�e� �1�9�6�0�s�,� �t�h�e� �"�S�h�i�f�t�a�"
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�w�a�r� �i�n� �N�o�r�t�h�e�r�n� �K�e�n�y�a� �d�e�v�a�s�t�a�t�e�d� �t�h�e� �l�i�v�e�l�i�h�o�o�d�s� �o�f� �t�h�e� �B�o�-� 

�r�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �w�h�o�s�e� �l�i�v�e�l�i�h�o�o�d�s� �h�a�d� �n�o�t� �r�e�t�u�r�n�e�d� �t�o� �n�o�r�-� 

�m�a�l� �e�v�e�n� �y�e�a�r�s� �l�a�t�e�r� �(�H�o�g�g�,�1�9�8�0�)�.� �M�o�r�e� �r�e�c�e�n�t�l�y� �i�n� �t�h�e� �S�u�-� 

�d�a�n�,� �C�h�a�d�,� �U�g�a�n�d�a�,� �E�t�h�i�o�p�i�a�,� �a�n�d� �S�o�m�a�l�i�a�,� �w�a�r� �h�a�s� �g�r�e�a�t�l�y� 

�a�n�d� �p�e�r�h�a�p�s� �i�r�r�e�v�e�r�s�i�b�l�y� �d�i�s�r�u�p�t�e�d� �t�h�e� �l�i�v�e�l�i�h�o�o�d�s� �o�f� �m�a�n�y� 

�p�a�s�t�o�r�a�l� �g�r�o�u�p�s�*�.� �W�a�r�f�a�r�e� �h�a�s� �a�l�s�o� �m�o�d�e�r�n�i�z�e�d� �l�i�v�e�s�t�o�c�k� 

�r�a�i�d�i�n�g�.� �R�a�i�d�i�n�g� �h�a�s� �b�e�e�n� �p�r�a�c�t�i�c�e�d� �i�n� �E�a�s�t� �A�f�r�i�c�a�n� �p�a�s�-� 

�t�o�r�a�l�i�s�m� �f�o�r� �c�e�n�t�u�r�i�e�s� �a�s� �a� �m�e�a�n�s� �t�o� �e�x�p�a�n�d� �h�e�r�d� �p�o�p�u�l�a�t�i�o�n�s� 

�a�n�d� �t�e�r�r�i�t�o�r�y�.� �R�e�c�e�n�t� �a�c�t�i�v�e� �g�u�e�r�i�l�l�a� �m�o�v�e�m�e�n�t�s� �i�n� �e�a�s�t�e�r�n� 

�A�f�r�i�c�a�,� �h�o�w�e�v�e�r�,� �h�a�v�e� �m�a�d�e� �m�o�d�e�r�n� �w�e�a�p�o�n�s� �m�o�r�e� �a�v�a�i�l�a�b�l�e� �t�o� 

�p�a�s�t�o�r�a�l� �g�r�o�u�p�s�,� �r�e�s�u�l�t�i�n�g� �i�n� �m�u�c�h� �d�e�a�d�l�i�e�r� �r�a�i�d�i�n�g� �t�h�a�n� �i�n� 

�t�h�e� �p�a�s�t� �(�C�o�n�a�n�t�,�1�9�8�2�)�.� 

�D�r�o�u�g�h�t� 

�V�a�r�i�o�u�s� �d�r�o�u�g�h�t� �c�o�p�i�n�g� �m�e�c�h�a�n�i�s�m�s� �s�u�c�h� �a�s� �m�o�b�i�l�i�t�y� �a�n�d� 

�s�o�c�i�a�l� �n�e�t�w�o�r�k�s� �h�e�l�p� �t�o� �i�n�s�u�r�e� �s�u�r�v�i�v�a�l� �d�u�r�i�n�g� �i�n�s�e�c�u�r�e� �p�e�-� 

�r�i�o�d�s�.� �M�o�r�e� �r�e�c�e�n�t�l�y�,� �h�o�w�e�v�e�r�,� �d�i�s�r�u�p�t�i�o�n�s� �i�n� �t�h�e�s�e� �s�t�r�a�t�e�-� 

�g�i�e�s� �h�a�s� �s�o�m�e�t�i�m�e�s� �m�a�d�e� �p�a�s�t�o�r�a�l�i�s�t�s� �m�o�r�e� �v�u�l�n�e�r�a�b�l�e� �t�o� 

�d�r�o�u�g�h�t�.� �T�h�e� �r�e�s�u�l�t� �o�f� �s�t�r�a�t�e�g�y� �b�r�e�a�k�d�o�w�n� �h�a�s� �b�e�e�n� �g�r�e�a�t�e�r� 

�l�i�v�e�s�t�o�c�k� �l�o�s�s�e�s� �w�h�e�n� �d�r�o�u�g�h�t� �s�t�r�i�k�e�s� �a�n�d� �t�h�e�r�e�f�o�r�e� �l�e�s�s� �r�e�-� 

�l�i�a�b�l�e� �a�c�c�e�s�s� �t�o� �f�o�o�d�.� �I�n� �a�r�e�a�s� �s�u�c�h� �a�s� �K�e�n�y�a ��s� �c�e�n�t�r�a�l� 

�B�a�r�i�n�g�o� �d�i�s�t�r�i�c�t�,� �a�s� �m�u�c�h� �a�s� �5�0�%� �o�f� �a�l�l� �c�a�t�t�l�e� �d�i�e�d� �d�u�r�i�n�g� 

�t�h�e� �1�9�7�9�-�1�9�8�0� �d�r�o�u�g�h�t� �d�u�e� �l�a�r�g�e�l�y� �t�o� �r�e�s�t�r�i�c�t�e�d� �m�o�b�i�l�i�t�y� 

� � 

�*� �B�y� �c�o�n�t�r�a�s�t�,� �i�n� �A�f�g�h�a�n�i�s�t�a�n� �i�n� �t�h�e� �1�9�8�0�s�,� �t�h�o�u�g�h� �w�a�r� �h�a�d� 
�d�i�s�r�u�p�t�e�d� �t�h�e� �c�o�u�n�t�r�y�,� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �r�e�g�a�i�n�e�d� �s�o�m�e� �o�f� 
�t�h�e�i�r� �p�a�s�t� �v�a�l�u�e� �a�s� �t�r�a�n�s�p�o�r�t� �a�g�e�n�t�s� �d�u�e� �t�o� �t�h�e� �i�n�s�e�c�u�r�i�t�y� 
�o�f� �r�o�a�d� �t�r�a�v�e�l� �(�S�a�n�a�,�1�9�8�2�)�.



�5�4� 

�t�h�r�o�u�g�h� �t�h�e� �l�o�s�s� �o�f� �h�i�g�h�e�r� �r�a�i�n�f�a�l�l� �g�r�a�z�i�n�g� �a�r�e�a�s� 

�(�L�i�t�t�l�e�,�1�9�8�4�a�:�4�7�)�.� 

�S�U�M�M�A�R�Y� 

�A� �v�a�r�i�e�t�y� �o�f� �p�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �i�n�h�a�b�i�t� �t�h�e� �d�r�y�l�a�n�d�s� 

�w�o�r�l�d�w�i�d�e�.� �T�h�e�i�r� �e�x�t�r�a�o�r�d�i�n�a�r�y� �a�d�a�p�t�a�t�i�o�n�s� �t�o� �h�a�r�s�h� �e�n�v�i�-� 

�r�o�n�m�e�n�t�s� �t�a�k�e� �a� �n�u�m�b�e�r� �o�f� �f�o�r�m�s� �w�h�i�c�h� �a�r�e� �o�f�t�e�n� �s�i�m�i�l�a�r� 

�t�h�o�u�g�h� �n�o�t� �e�a�s�i�l�y� �g�e�n�e�r�a�l�i�z�e�d�.� �E�a�s�t� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� 

�p�r�o�v�i�d�e� �a�n� �e�x�a�m�p�l�e� �o�f� �i�n�d�i�g�e�n�o�u�s� �A�f�r�i�c�a�n� �h�e�r�d�i�n�g� �s�y�s�t�e�m�s�.� 

�A�s� �w�i�t�h� �a�l�l� �p�a�s�t�o�r�a�l�i�s�t�s�,� �E�a�s�t� �A�f�r�i�c�a�n� �h�e�r�d�e�r�s� �e�x�p�l�o�i�t� �t�h�e� 

�r�a�n�g�e� �t�h�r�o�u�g�h� �t�h�e� �u�s�e� �o�f� �d�o�m�e�s�t�i�c�a�t�e�d� �a�n�i�m�a�l�s� �f�o�r� �f�o�o�d� �p�r�o�-� 

�d�u�c�t�i�o�n�,� �m�a�n�i�p�u�l�a�t�i�n�g� �t�h�e� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �t�h�e� �h�u�m�a�n� 

�p�o�p�u�l�a�t�i�o�n�,� �a�n�d� �l�i�v�e�s�t�o�c�k�.� 

�T�h�e�s�e� �a�d�a�p�t�a�t�i�o�n�s� �a�r�e� �t�h�r�e�a�t�e�n�e�d� �m�a�i�n�l�y� �b�y� �e�x�t�e�r�n�a�l� 

�p�r�e�s�s�u�r�e�s� �f�o�r� �m�o�d�e�r�n�i�z�a�t�i�o�n� �t�h�o�u�g�h� �m�a�n�y� �p�a�s�t�o�r�a�l� �s�t�r�a�t�e�g�i�e�s� 

�r�e�m�a�i�n� �v�i�a�b�l�e� �t�o� �a� �g�r�e�a�t� �e�x�t�e�n�t�.� �H�o�w�e�v�e�r�,� �p�r�e�s�s�u�r�e�s� �s�u�c�h� �a�s� 

�e�n�c�r�o�a�c�h�m�e�n�t� �o�f� �i�r�r�i�g�a�t�e�d� �a�g�r�i�c�u�l�t�u�r�e�,� �m�o�d�e�r�n� �w�a�r�f�a�r�e� �i�n� 

�p�a�s�t�o�r�a�l� �a�r�e�a�s� �(�s�u�c�h� �a�s� �i�n� �S�o�u�t�h�e�r�n� �S�u�d�a�n�,� �N�o�r�t�h�e�r�n� �U�g�a�n�d�a�,� 

�a�n�d� �S�o�m�a�l�i�a�)�,� �a�n�d� �d�i�s�r�u�p�t�e�d� �s�t�r�a�t�e�g�i�e�s� �f�o�r� �c�o�p�i�n�g� �w�i�t�h� 

�d�r�o�u�g�h�t� �c�o�m�b�i�n�e� �w�i�t�h� �a� �g�e�n�e�r�a�l�l�y� �n�e�g�a�t�i�v�e� �a�t�t�i�t�u�d�e� �t�o�w�a�r�d�s� 

�p�a�s�t�o�r�a�l�i�s�m� �t�o� �s�e�r�i�o�u�s�l�y� �t�h�r�e�a�t�e�n� �p�a�s�t�o�r�a�l�i�s�m�.� �T�h�i�s� 

�p�o�t�e�n�t�i�a�l� �b�r�e�a�k�d�o�w�n� �i�s� �r�e�g�r�e�t�t�a�b�l�e� �s�i�n�c�e� �p�a�s�t�o�r�a�l�i�s�m� �i�s� 

�s�t�i�l�l� �t�h�e� �b�e�s�t� �a�d�a�p�t�a�t�i�o�n� �t�o� �m�o�s�t� �A�f�r�i�c�a�n� �d�r�y�l�a�n�d� 

�e�n�v�i�r�o�n�m�e�n�t�s�.



�C�H�A�P�T�E�R� �_�3� 

�A�R�E� �I�N�D�I�G�E�N�O�U�S� �P�A�S�T�O�R�A�L�I�S�T� �S�Y�S�T�E�M�S� �R�A�T�I�O�N�A�L�?� 

�P�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �a�r�e� �o�f�t�e�n�,� �p�r�o�b�a�b�l�y� �u�s�u�a�l�l�y�,� �w�e�l�l� �a�d�a�p�t�e�d� 
�t�o� �t�h�e�i�r� �p�h�y�s�i�c�a�l� �e�n�v�i�r�o�n�m�e�n�t�,� �h�a�v�e� �e�f�f�i�c�a�t�i�v�e� �s�o�c�i�a�l� 
�s�e�c�u�r�i�t�y� �s�y�s�t�e�m�s� �f�o�r� �s�u�p�p�o�r�t�i�n�g� �t�h�e� �l�e�s�s� �f�o�r�t�u�n�a�t�e�,� �a�n�d� 
�p�r�o�v�i�d�e� �a� �s�e�t� �o�f� �c�o�h�e�r�e�n�t� �b�e�l�i�e�f�s� �a�n�d� �m�o�r�a�l� �v�a�l�u�e�s�,� 
�p�a�r�t�i�c�i�p�a�t�o�r�y� �s�o�c�i�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s� �a�n�d� �a� �s�o�c�i�a�l� �i�d�e�n�t�i�t�y� �f�o�r� 
�t�h�e� �i�n�d�i�v�i�d�u�a�l� �t�h�a�t� �c�o�n�t�r�a�s�t�s� �s�h�a�r�p�l�y� �w�i�t�h� �t�h�e� �p�e�r�p�l�e�x�i�t�y�,� 
�a�l�i�e�n�a�t�i�o�n�,� �a�n�d� �a�i�m�l�e�s�s�n�e�s�s� �f�o�u�n�d� �e�l�s�e�w�h�e�r�e�.� 
�(�S�a�n�f�o�r�d�,� �1�9�8�3�:�4�)� 
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�I�N�T�R�O�D�U�C�T�I�O�N� 

�T�o� �u�n�d�e�r�s�t�a�n�d� �w�h�a�t� �h�a�s� �g�o�n�e� �w�r�o�n�g� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �f�o�r� 

�p�a�s�t�o�r�a�l�i�s�t�s� �t�h�e� �a�t�t�i�t�u�d�e�s� �b�e�h�i�n�d� �m�a�n�y� �o�f� �t�h�e� �p�o�l�i�c�i�e�s� �a�n�d� 

�p�r�o�j�e�c�t�s� �w�h�i�c�h� �h�a�v�e� �b�e�e�n� �a�t�t�e�m�p�t�e�d� �u�n�t�i�l� �n�o�w� �s�h�o�u�l�d� �a�l�s�o� �b�e� 

�u�n�d�e�r�s�t�o�o�d�.� �P�r�e�c�o�n�c�e�i�v�e�d� �n�o�t�i�o�n�s� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�m� �l�e�a�d�s� 

�i�n�e�v�i�t�a�b�l�y� �t�o� �o�v�e�r�g�r�a�z�i�n�g� �o�r� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t�s� �k�e�e�p� �l�a�r�g�e� 

�h�e�r�d�s� �s�i�m�p�l�y� �t�o� �e�n�h�a�n�c�e� �t�h�e�i�r� �o�w�n� �p�r�e�s�t�i�g�e� �h�a�v�e�,� �i�n� �t�h�e� 

�p�a�s�t�,� �b�e�e�n� �v�i�e�w�e�d� �a�s� �e�v�i�d�e�n�c�e� �t�h�a�t� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �a�r�e� 

�i�r�r�a�t�i�o�n�a�l� �b�o�t�h� �e�c�o�l�o�g�i�c�a�l�l�y� �a�n�d� �e�c�o�n�o�m�i�c�a�l�l�y�.� �O�n� �t�h�e� �b�a�s�i�s� 

�o�f� �t�h�e�s�e� �a�s�s�u�m�p�t�i�o�n�s� �t�o�p�-�d�o�w�n� �s�o�l�u�t�i�o�n�s� �s�e�e�k�i�n�g� �r�a�d�i�c�a�l� 

�c�h�a�n�g�e�s� �i�n� �s�u�c�h� �p�r�a�c�t�i�c�e�s� �a�l�m�o�s�t� �a�u�t�o�m�a�t�i�c�a�l�l�y� �p�r�e�c�l�u�d�e�d� 

�p�a�s�t�o�r�a�l�i�s�t� �p�a�r�t�i�c�i�p�a�t�i�o�n� �a�n�d� �t�h�e� �u�s�e� �o�f� �i�n�d�i�g�e�n�o�u�s� 

�k�n�o�w�l�e�d�g�e� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�s�.� 

�D�E�S�E�R�T�I�F�I�C�A�T�I�O�N� �A�N�D� �P�A�S�T�O�R�A�L�I�S�M� 

�E�n�o�r�m�o�u�s�l�y� �p�o�p�u�l�a�r� �i�n� �t�h�e� �l�a�s�t� �t�w�o� �d�e�c�a�d�e�s� �i�s� �t�h�e� �v�i�e�w� 

�t�h�a�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� �q�u�i�c�k�l�y� �e�n�g�u�l�f�i�n�g� �t�h�e� �w�o�r�l�d�s� �a�r�i�d� 

�a�n�d� �s�e�m�i�-�a�r�i�d� �a�r�e�a�s�.� �I�n� �t�h�e� �1�9�7�0�s�,� �s�i�n�c�e� �t�h�e� �S�a�h�e�l�i�a�n� 

�d�r�o�u�g�h�t� �a�n�d� �f�a�m�i�n�e� �o�f� �1�9�6�8�-�1�9�7�4�,� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �w�a�s� �a�t� �t�h�e� 

�f�o�r�e�f�r�o�n�t� �a�m�o�n�g� �T�h�i�r�d� �W�o�r�l�d� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�s�s�u�e�s�.� 

�W�i�d�e�s�p�r�e�a�d� �a�t�t�e�n�t�i�o�n� �w�a�s� �g�i�v�e�n� �t�h�e� �i�s�s�u�e� �i�n� �b�o�t�h� 

�p�r�o�f�e�s�s�i�o�n�a�l� �c�i�r�c�l�e�s� �a�n�d� �t�h�e� �p�o�p�u�l�a�r� �m�e�d�i�a� �a�n�d� �c�u�l�m�i�n�a�t�i�n�g� 

�i�n� �t�h�e� �U�N� �C�o�n�f�e�r�e�n�c�e� �o�n� �D�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�n� �1�9�7�7�.� �H�o�w�e�v�e�r�,� 

�b�y� �t�h�e� �l�a�t�e� �1�9�8�0�s� �t�h�e� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �h�a�d� �t�a�k�e�n� �a� �b�a�c�k� �s�e�a�t



�5�7� 

�t�o� �o�t�h�e�r�,� �m�o�r�e� �p�r�e�s�s�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �i�s�s�u�e�s�,� �s�u�c�h� �a�s� �g�l�o�b�a�l� 

�w�a�r�m�i�n�g�*�.� 

�T�h�e�r�e� �a�r�e� �s�e�v�e�r�a�l� �m�a�j�o�r� �v�i�e�w�p�o�i�n�t�s� �o�n� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� 

�a�n�d� �p�a�s�t�o�r�a�l�i�s�m� �w�h�i�c�h� �e�x�p�r�e�s�s� �d�i�f�f�e�r�e�n�t� �o�p�i�n�i�o�n�s� �o�n� �t�h�e� 

�d�e�s�i�r�a�b�i�l�i�t�y� �o�f� �u�t�i�l�i�z�i�n�g� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e� �a�n�d� 

�p�a�s�t�o�r�a�l�i�s�t� �p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �a�t�t�e�m�p�t�s�.� 

�T�h�e� �f�i�r�s�t�,� �r�e�f�e�r�r�e�d� �t�o� �a�s� �t�h�e� �"�e�c�o�l�o�g�i�c�a�l�"� �v�i�e�w� 

�(�H�j�o�r�t�,�1�9�8�1�)�,� �h�o�l�d�s� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�m� �i�s� �n�e�c�e�s�s�a�r�i�l�y� �a�n� 

�e�n�v�i�r�o�n�m�e�n�t�a�l�l�y� �d�e�s�t�r�u�c�t�i�v�e� �p�r�a�c�t�i�c�e�.� �T�h�i�s� �d�e�s�t�r�u�c�t�i�v�e�n�e�s�s� 

�i�s� �d�u�e� �l�a�r�g�e�l�y� �t�o� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �a�n�d� �t�o� �a� �s�u�b�s�i�s�t�e�n�c�e� 

�m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �o�r�i�e�n�t�a�t�i�o�n� �(�a�s� �o�p�p�o�s�e�d� �t�o� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� 

�w�h�i�c�h� �i�s� �p�e�r�c�e�i�v�e�d� �a�s� �b�e�i�n�g� �m�o�r�e� �r�a�t�i�o�n�a�l� �e�c�o�l�o�g�i�c�a�l�l�y�)�.� 

�T�h�e� �m�i�l�k� �o�r�i�e�n�t�a�t�i�o�n� �i�s� �t�h�o�u�g�h�t� �t�o� �r�e�s�u�l�t� �i�n� �l�a�r�g�e� �n�u�m�b�e�r�s� 

�o�f� �f�e�m�a�l�e� �a�n�i�m�a�l�s� �w�h�i�c�h� �p�r�o�d�u�c�e� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �o�f�f�s�p�r�i�n�g� 

�(�B�r�o�w�n�,�1�9�7�1�)�.� �A�u�t�h�o�r�s� �a�d�o�p�t�i�n�g� �t�h�i�s� �p�e�r�s�p�e�c�t�i�v�e� �t�e�n�d� �t�o� 

�b�l�a�m�e� �h�e�r�d�e�r�s� �f�o�r� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�.� �F�o�r� �e�x�a�m�p�l�e�,� �T�o�l�b�a� 

�(�1�9�8�2�:�1�4�)�,� �d�i�r�e�c�t�o�r� �o�f� �U�N�E�P�,� �s�t�a�t�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�g�a�r�d�i�n�g� 

�t�h�e� �o�v�e�r�u�s�e� �o�f� �d�r�y�l�a�n�d� �a�r�e�a�s�:� 

�O�v�e�r�u�s�e� �i�s� �o�f�t�e�n� �r�e�l�a�t�e�d� �t�o� �e�x�c�e�s�s�i�v�e� �p�r�e�s�s�u�r�e�s� �o�f� �i�n�c�r�e�a�s�e�d� 
�p�o�p�u�l�a�t�i�o�n� �a�n�d� �t�h�e� �f�a�i�l�u�r�e� �o�f� �e�x�i�s�t�i�n�g� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� 
�s�y�s�t�e�m�s� �t�o� �a�d�e�q�u�a�t�e�l�y� �m�a�n�a�g�e� �l�a�n�d� �r�e�s�o�u�r�c�e�s� �o�f� �a�r�i�d� �a�n�d� 
�s�e�m�i�-�a�r�i�d� �l�a�n�d�s�.� 

� � 

�*� �F�o�r� �e�x�a�m�p�l�e�,� �e�v�e�n� �i�n� �1�9�8�6�,� �t�h�e� �W�o�r�l�d�w�a�t�c�h� �I�n�s�t�i�t�u�t�e ��s� 
�S�t�a�t�e� �o�f� �t�h�e� �W�o�r�l�d� �r�e�p�o�r�t� �(�B�r�o�w�n� �e�t� �a�l�.�,�1�9�8�6�)� �d�e�v�o�t�e�s� �a�n� 
�e�n�t�i�r�e� �c�h�a�p�t�e�r� �t�o� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �w�h�i�l�e� �t�h�e�i�r� �1�9�9�0� �i�s�s�u�e� 
�(�B�r�o�w�n� �e�t� �a�l�.�,�1�9�9�0�)� �o�n�l�y� �m�e�n�t�i�o�n�s� �t�h�e� �t�o�p�i�c� �o�n�c�e� �i�n� �p�a�s�s�i�n�g�.
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�I�n� �s�i�m�i�l�a�r� �f�a�s�h�i�o�n� �F�e�r�g�u�s�o�n� �a�s�s�e�r�t�s� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t�s �� 

�l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �s�y�s�t�e�m�s� �h�a�v�e� �c�a�u�s�e�d� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�n� �t�h�e� 

�S�a�h�e�l�i�a�n� �r�e�g�i�o�n�:� 

�I�t� �i�s� �g�e�n�e�r�a�l�l�y� �a�g�r�e�e�d� �t�h�a�t� �o�v�e�r�s�t�o�c�k�i�n�g� �a�n�d� �l�a�c�k� �o�f� �m�a�n�a�g�e�d� 
�g�r�a�z�i�n�g� �p�a�t�t�e�r�n�s� �i�n� �t�h�e� �S�a�h�e�l� �a�r�e� �t�h�e� �m�o�s�t� �i�m�p�o�r�t�a�n�t� �c�a�u�s�e�s� 
�o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�n� �t�h�e� �r�e�g�i�o�n� �a�n�d� �t�h�a�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� 
�a� �s�y�m�p�t�o�m� �o�f� �m�o�r�e� �f�u�n�d�a�m�e�n�t�a�l� �p�r�o�b�l�e�m�s� �o�f� �r�a�p�i�d� �p�o�p�u�l�a�t�i�o�n� 
�g�r�o�w�t�h� �a�n�d� �t�h�e� �i�n�a�b�i�l�i�t�y� �o�f� �i�n�d�i�v�i�d�u�a�l�s� �a�n�d� �c�o�m�m�u�n�i�t�i�e�s� �t�o� 
�a�d�o�p�t� �k�n�o�w�n� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �c�o�n�s�e�r�v�a�t�i�o�n� �t�e�c�h�n�o�l�o�g�i�e�s�.� 
�I�f� �c�u�r�r�e�n�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �t�r�e�n�d�s� �c�a�n�n�o�t� �b�e� �r�e�v�e�r�s�e�d� 
�q�u�i�c�k�l�y�,� �t�h�e� �c�o�u�n�t�r�i�e�s� �o�f� �t�h�e� �r�e�g�i�o�n� �m�a�y� �p�e�r�m�a�n�e�n�t�l�y� �l�o�s�e� 
�t�h�e� �c�a�p�a�c�i�t�y� �t�o� �f�e�e�d� �t�h�e�m�s�e�l�v�e�s� �a�n�d� �t�h�e� �a�b�i�l�i�t�y� �t�o� �s�u�p�p�o�r�t� �a� 
�g�r�o�w�i�n�g� �p�o�p�u�l�a�t�i�o�n� �a�t� �e�v�e�n� �c�u�r�r�e�n�t� �s�u�b�s�i�s�t�e�n�c�e� �l�e�v�e�l�s�.� �F�o�r� 
�t�h�e�s�e� �r�e�a�s�o�n�s�,� �t�h�e� �m�a�s�t�e�r�i�n�g� �o�f� �t�h�e� �c�r�i�t�i�c�a�l� �p�r�o�b�l�e�m�s� �o�f� 
�o�v�e�r�s�t�o�c�k�i�n�g� �i�s� �o�n�e� �t�h�e� �k�e�y�s� �t�o� �t�h�e� �m�e�d�i�u�m�-� �a�n�d� �l�o�n�g� �t�e�r�m� 
�e�c�o�n�o�m�i�c� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �S�a�h�e�l�i�a�n� �r�e�g�i�o�n�.� �(�F�e�r�g�u�s�o�n�,�1�9�7�7� 
�i�n� �H�o�r�o�w�i�t�z�,�1�9�7�9�:�2�7�)� 

�I�n� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �v�i�e�w�,� �k�e�e�p�i�n�g� �l�e�s�s� �a�n�i�m�a�l�s� �i�s� �b�e�t�t�e�r� 

�f�o�r� �t�h�e� �s�a�k�e� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�e�s�e�r�v�a�t�i�o�n�.� �S�u�b�s�i�s�t�e�n�c�e� 

�p�a�s�t�o�r�a�l�i�s�m� �p�r�o�m�o�t�e�s� �e�x�a�c�t�l�y� �t�h�e� �o�p�p�o�s�i�t�e�.� �T�h�e� �s�o�l�u�t�i�o�n� �t�o� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� �t�h�e�r�e�f�o�r�e� �t�o� �p�r�o�m�o�t�e� �f�u�n�d�a�m�e�n�t�a�l� �c�h�a�n�g�e�s� 

�c�h�a�n�g�e� �i�n� �s�u�b�s�i�s�t�e�n�c�e� �p�a�s�t�o�r�a�l�i�s�m�;� �p�r�e�f�e�r�a�b�l�y� �f�r�o�m� �m�i�l�k� 

�p�r�o�d�u�c�t�i�o�n� �t�o� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n�.� �I�n� �P�r�a�t�t� �a�n�d� �G�w�y�n�n�e ��s� �v�i�e�w� 

�(�1�9�7�7�:�4�0�)�,� �f�o�r� �e�x�a�m�p�l�e�,�  ��i�t� �i�s� �n�e�c�e�s�s�a�r�y� �t�o� �s�t�r�e�s�s� �t�h�a�t� �a�n�y� 

�s�o�l�u�t�i�o�n� �i�n�v�o�l�v�e�s� �r�a�d�i�c�a�l� �c�h�a�n�g�e�s� �f�r�o�m� �t�r�a�d�i�t�i�o�n�a�l� �c�u�s�t�o�m�s�"� 

�(�e�m�p�h�a�s�i�s� �i�n� �o�r�i�g�i�n�a�l�)�.� 

�S�u�c�h� �v�i�e�w�s� �w�e�r�e� �u�s�u�a�l�l�y� �s�u�p�p�o�r�t�e�d� �b�y� �g�o�v�e�r�n�m�e�n�t�s�,� �s�u�c�h� 

�a�s� �t�h�a�t� �o�f� �K�e�n�y�a� �w�h�i�c�h� �w�a�s� �o�n�l�y� �t�o�o� �h�a�p�p�y� �t�o� �i�n�d�u�c�e� �a� �b�e�e�f� 

�o�r�i�e�n�t�a�t�i�o�n� �t�o� �s�u�p�p�l�y� �g�r�o�w�i�n�g� �u�r�b�a�n� �m�a�r�k�e�t�s�.� �T�h�e�r�e� �w�a�s� 

�l�i�t�t�l�e� �r�o�o�m� �i�n� �s�u�c�h� �t�h�i�n�k�i�n�g� �f�o�r� �t�h�e� �u�t�i�l�i�z�a�t�i�o�n� �o�f� 

�p�a�s�t�o�r�a�l�i�s�t� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e�,� �o�r� �p�a�s�t�o�r�a�l�i�s�t� �i�n�p�u�t�s� �i�n�t�o
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�w�h�a�t� �t�h�e� �g�o�a�l�s� �o�f� �t�h�e�i�r� �d�e�v�e�l�o�p�m�e�n�t� �s�h�o�u�l�d� �b�e�.� �R�a�t�h�e�r�,� �t�h�e� 

�v�i�r�t�u�a�l� �e�r�a�d�i�c�a�t�i�o�n� �o�f� �t�r�a�d�i�t�i�o�n�a�l� �p�a�s�t�o�r�a�l�i�s�m� �w�a�s� �t�h�e� 

�d�e�s�i�r�e�d� �g�o�a�l�.� �R�e�a�c�h�i�n�g� �t�h�i�s� �g�o�a�l� �r�e�q�u�i�r�e�d� �i�g�n�o�r�i�n�g� �o�r� �e�v�e�n� 

�s�u�p�p�r�e�s�s�i�n�g� �p�a�s�t�o�r�a�l�i�s�t�s �� �i�n�t�e�r�e�s�t�s� �s�i�n�c�e�,� �a�s� �P�r�a�t�t� �a�n�d� 

�G�w�y�n�n�e� �(�1�9�7�7�:�4�0�)� �p�o�i�n�t� �o�u�t�,�  ��s�u�c�h� �c�h�a�n�g�e�s� �a�r�e� �a�l�w�a�y�s� 

�r�e�s�i�s�t�e�d�"�.� �T�h�i�s� �s�e�n�t�i�m�e�n�t� �i�s� �a�l�s�o� �e�x�p�r�e�s�s�e�d� �b�y� �M�e�y�n� 

�(�1�9�7�0�:�2�6�)�:� 

�A�n�y� �p�l�a�n� �f�o�r� �a�n� �i�m�p�r�o�v�e�m�e�n�t� �o�f� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �i�t�s� �d�e�-� 
�v�e�l�o�p�m�e�n�t� �t�o�w�a�r�d�s� �a� �c�a�s�h� �e�c�o�n�o�m�y� �t�h�a�t� �d�o�e�s� �n�o�t� �i�n�t�e�r�f�e�r�e� 
�w�i�t�h� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �w�a�y� �o�f� �l�i�f�e�,� �w�i�l�l� �p�r�o�b�a�b�l�y� �f�i�n�d� �a�n� �e�a�s�-� 
�i�e�r� �a�p�p�r�o�v�a�l� �b�y� �t�h�e� �l�o�c�a�l� �p�e�o�p�l�e� �t�h�a�n� �a�b�r�u�p�t� �c�h�a�n�g�e�s�.� �T�h�e� 
�q�u�e�s�t�i�o�n� �r�e�m�a�i�n�s�,� �h�o�w�e�v�e�r�,� �w�h�e�t�h�e�r� �t�h�e�r�e� �i�s� �e�n�o�u�g�h� �s�c�o�p�e� �t�o� 
�i�m�p�r�o�v�e� �c�a�t�t�l�e� �h�u�s�b�a�n�d�r�y� �w�i�t�h�i�n� �t�h�e� �e�x�i�s�t�i�n�g� �w�a�y� �o�f� �l�i�f�e�.� 
�F�u�r�t�h�e�r�m�o�r�e�,� �t�h�e�r�e� �i�s� �t�h�e� �d�a�n�g�e�r� �t�h�a�t� �p�e�o�p�l�e� �r�e�v�e�r�t� �t�o� �t�h�e�i�r� 
�t�r�a�d�i�t�i�o�n�a�l� �m�e�t�h�o�d�s� �o�f� �h�u�s�b�a�n�d�r�y� �a�f�t�e�r� �a�l�r�e�a�d�y� �h�a�v�i�n�g� 
�a�d�o�p�t�e�d� �i�n�n�o�v�a�t�i�o�n�s�.� 

�W�h�i�l�e� �t�h�i�s� �v�i�e�w� �h�a�s� �h�a�d� �t�h�e� �g�r�e�a�t�e�s�t� �i�n�f�l�u�e�n�c�e� �o�n� 

�p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�o�l�i�c�y� �(�H�j�o�r�t�,�1�9�8�1�)�,� �p�e�r�h�a�p�s� �a� �m�o�r�e� 

�c�o�m�m�o�n� �v�i�e�w� �i�s� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�m� �h�a�d� �b�e�e�n� �a� �v�i�a�b�l�e� �a�d�a�p�t�a�t�i�o�n� 

�i�n� �t�h�e� �p�a�s�t�;� �b�e�f�o�r�e� �p�o�p�u�l�a�t�i�o�n� �p�r�e�s�s�u�r�e�s� �a�n�d� �e�x�t�e�r�n�a�l� 

�d�i�s�r�u�p�t�i�o�n� �o�f� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �r�e�n�d�e�r�e�d� �t�h�e�m� �a�t� �l�e�a�s�t� 

�p�a�r�t�i�a�l�l�y� �i�n�o�p�e�r�a�b�l�e�.� �T�h�i�s� �v�i�e�w� �a�l�s�o� �a�c�c�e�p�t�s� �t�h�e� �n�o�t�i�o�n� 

�t�h�a�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� �o�c�c�u�r�r�i�n�g�.� �H�o�w�e�v�e�r�,� �p�r�o�p�o�s�e�d� 

�s�o�l�u�t�i�o�n�s� �t�o� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �p�r�o�b�l�e�m�s� �c�r�e�a�t�e�d� �b�y� �s�u�c�h� 

�c�i�r�c�u�m�s�t�a�n�c�e�s� �v�a�r�y�.� �S�o�m�e� �c�o�n�t�e�n�d�,� �a�s� �w�i�t�h� �t�h�e� �e�c�o�l�o�g�i�c�a�l� 

�p�e�r�s�p�e�c�t�i�v�e�,� �t�h�a�t� �t�h�e� �s�i�t�u�a�t�i�o�n� �h�a�s� �d�e�t�e�r�i�o�r�a�t�e�d� �t�o� �s�u�c�h� �a�n� 

�e�x�t�e�n�t� �t�h�a�t� �a� �f�u�n�d�a�m�e�n�t�a�l� �a�l�t�e�r�a�t�i�o�n� �o�f� �p�a�s�t�o�r�a�l�i�s�m� �i�s� 

�n�e�e�d�e�d� �t�o� �r�e�g�a�i�n� �s�u�s�t�a�i�n�a�b�i�l�i�t�y� �(�s�e�e� �E�c�k�h�o�l�m� �a�n�d� �B�r�o�w�n�,�1�9�7�7�;
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�E�r�l�i�c�h� �a�n�d� �E�r�l�i�c�h�,�1�9�8�7�)�.� �A� �W�o�r�l�d� �B�a�n�k� �p�a�p�e�r� �(�G�o�r�s�e� �a�n�d� 

�S�t�e�e�d�s�,�1�9�8�7�)�,� �f�o�r� �e�x�a�m�p�l�e�,� �a�s�s�e�r�t�s� �t�h�a�t� �b�e�c�a�u�s�e� �o�f� �s�u�c�h� 

�d�i�s�r�u�p�t�i�o�n�s� �s�e�t�t�l�e�m�e�n�t� �s�h�o�u�l�d� �b�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �p�r�e�v�e�n�t� 

�f�u�r�t�h�e�r� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �(�G�o�r�s�e� �a�n�d� �S�t�e�e�d�s�,�1�9�8�7�:�x�)�.� �O�t�h�e�r�s� 

�d�i�s�a�g�r�e�e�,� �a�s�s�e�r�t�i�n�g� �i�n�s�t�e�a�d� �t�h�a�t� �d�e�v�e�l�o�p�m�e�n�t� �b�a�s�e�d� �u�p�o�n� 

�i�n�d�i�g�e�n�o�u�s� �p�a�s�t�o�r�a�l� �m�a�n�a�g�e�m�e�n�t� �p�r�a�c�t�i�c�e�s� �w�o�u�l�d� �d�o� �m�o�r�e� �t�o� 

�h�a�l�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �t�h�a�n� �c�o�n�v�e�n�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� 

�w�h�i�c�h� �d�i�s�r�u�p�t� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �a�n�d� �t�y�p�i�c�a�l�l�y� �e�x�a�c�e�r�b�a�t�e� �o�r� 

�e�v�e�n� �c�a�u�s�e� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �(�s�e�e� �T�i�m�b�e�r�l�a�k�e�,�1�9�8�5�;� �B�r�o�w�n� �e�t� 

�a�l�.�,�1�9�8�6�;� �H�o�g�g�,�1�9�8�7�)�.� 

�T�h�e� �p�e�r�s�p�e�c�t�i�v�e� �a�d�o�p�t�e�d� �i�n� �t�h�i�s� �r�e�s�e�a�r�c�h� �i�s� �f�r�o�m� �a�n�o�t�h�e�r� 

�c�l�o�s�e�l�y� �r�e�l�a�t�e�d� �s�e�c�t�i�o�n� �o�f� �t�h�i�s� �l�i�t�e�r�a�t�u�r�e�.� �T�h�i�s� �s�e�c�t�i�o�n� 

�c�o�n�t�a�i�n�s� �a�u�t�h�o�r�s� �f�r�o�m� �a� �v�a�r�i�e�t�y� �o�f� �d�i�s�c�i�p�l�i�n�e�s� �w�h�o� �a�g�r�e�e� 

�w�i�t�h� �t�h�e� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e� �a�p�p�r�o�a�c�h� �j�u�s�t� �m�e�n�t�i�o�n�e�d�,� 

�q�u�e�s�t�i�o�n�i�n�g� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �v�i�e�w ��s� �a�s�s�u�m�p�t�i�o�n� �t�h�a�t� 

�p�a�s�t�o�r�a�l�i�s�m� �i�s� �a�n� �i�n�h�e�r�e�n�t�l�y� �d�e�s�t�r�u�c�t�i�v�e� �p�r�a�c�t�i�c�e�.� �W�h�a�t� 

�s�e�t�s� �t�h�e�s�e� �a�u�t�h�o�r�s� �a�p�a�r�t� �i�s� �t�h�e�i�r� �q�u�e�s�t�i�o�n�i�n�g� �o�f� �t�h�e� 

�c�o�n�v�e�n�t�i�o�n�a�l� �w�i�s�d�o�m� �t�h�a�t� �w�i�d�e�s�p�r�e�a�d� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� 

�o�c�c�u�r�r�i�n�g�.� �T�h�e� �a�s�s�e�r�t�i�o�n� �i�s� �t�h�a�t� �i�n� �s�p�i�t�e� �o�f� �t�h�e� 

�c�o�n�v�e�n�t�i�o�n�a�l� �r�h�e�t�o�r�i�c� �o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�s� �a� �s�e�r�i�o�u�s� 

�p�r�o�b�l�e�m� �i�n� �t�h�e� �A�f�r�i�c�a�n� �r�a�n�g�e�l�a�n�d�s� �a�n�d� �p�o�p�u�l�a�r� �n�o�t�i�o�n�s� �o�f� �a�n� 

�e�v�e�r�-�e�x�p�a�n�d�i�n�g� �S�a�h�a�r�a�,� �t�h�e�r�e� �i�s� �v�e�r�y� �l�i�t�t�l�e� �e�v�i�d�e�n�c�e� �t�o� 

�s�u�b�s�t�a�n�t�i�a�t�e� �s�u�c�h� �c�l�a�i�m�s�.� �A�s� �G�r�i�f�f�i�t�h�s� �a�n�d� �B�i�n�n�s� �(�1�9�8�8�:�5�0�)� 

�p�u�t� �i�t�:� 

�T�h�e�r�e� �i�s� �n�o�w� �a� �v�a�s�t� �l�i�t�e�r�a�t�u�r�e� �o�n� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� �f�o�c�u�s�s�i�n�g� 
�o�n� �t�h�e� �c�a�u�s�e�s� �a�n�d� �p�r�o�c�e�s�s�e�s� �o�f� �d�e�s�e�r�t� �e�x�p�a�n�s�i�o�n�,
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�p�a�r�t�i�c�u�l�a�r�l�y� �t�h�a�t� �o�f� �t�h�e� �S�a�h�a�r�a�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �i�s� �n�e�e�d� �f�o�r� 
�c�a�u�t�i�o�n�.� �W�h�a�t� �e�x�a�c�t�l�y� �d�o�e�s� �t�h�e� �t�e�r�m�  ��d�e�s�e�r�t�i�f�i�c�a�t�i�o�n �� �m�e�a�n�?� 
�D�o�e�s� �i�t� �i�m�p�l�y� �t�h�e� �o�n�c�e�-�a�n�d�-�f�o�r�-�a�l�l� �r�e�m�o�v�a�l� �o�f� �l�a�n�d� �f�r�o�m� 
�c�u�l�t�i�v�a�t�i�o�n� �a�n�d� �p�a�s�t�o�r�a�l� �u�s�e�?� �O�r� �i�s� �i�t� �t�h�e� �c�a�s�e� �t�h�a�t� �a�r�e�a�s� 
�w�h�i�c�h� �h�a�v�e� �b�e�e�n� �d�e�s�e�r�t�i�f�i�e�d� �m�a�y�,� �i�n� �a� �s�e�r�i�e�s� �o�f� �w�e�t� �y�e�a�r�s�,� 
�b�e� �r�e�t�u�r�n�e�d� �t�o� �e�c�o�n�o�m�i�c� �u�s�e�?� �I�n� �p�a�r�t�s� �o�f� �t�h�e� �S�a�h�e�l� �t�h�e�r�e� �i�s� 
�c�e�r�t�a�i�n�l�y� �l�o�c�a�l�i�z�e�d� �d�e�s�e�r�t� �e�n�c�r�o�a�c�h�m�e�n�t�,� �b�u�t� �t�h�e� �b�r�o�a�d�l�y� 
�a�d�v�a�n�c�i�n�g� �d�e�s�e�r�t� �c�l�a�i�m�e�d� �b�y� �s�o�m�e� �h�a�s� �n�e�v�e�r� �b�e�e�n� 
�s�c�i�e�n�t�i�f�i�c�a�l�l�y� �d�e�m�o�n�s�t�r�a�t�e�d�.� 

�M�o�r�e� �s�p�e�c�i�f�i�c�a�l�l�y�,� �N�e�l�s�o�n� �s�t�a�t�e�s� �t�h�e� �f�o�l�l�o�w�i�n�g� �r�e�g�a�r�d�i�n�g� 

�t�h�e� �l�a�c�k� �o�f� �s�c�i�e�n�t�i�f�i�c� �e�v�i�d�e�n�c�e� �o�n� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�:� 

�C�o�n�t�r�a�r�y� �t�o� �p�o�p�u�l�a�r� �b�e�l�i�e�f�,� �t�h�e� �e�x�t�e�n�t� �o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�s� 
�n�o�t� �a�t� �a�l�l� �w�e�l�l� �k�n�o�w�n�.�.�.�.�t�h�e�r�e� �i�s� �e�x�t�r�e�m�e�l�y� �l�i�t�t�l�e� 
�s�c�i�e�n�t�i�f�i�c� �e�v�i�d�e�n�c�e� �b�a�s�e�d� �o�n� �f�i�e�l�d� �r�e�s�e�a�r�c�h� �o�r� �r�e�m�o�t�e� 
�s�e�n�s�i�n�g� �f�o�r� �t�h�e� �m�a�n�y� �s�t�a�t�e�m�e�n�t�s� �o�n� �t�h�e� �g�l�o�b�a�l� �e�x�t�e�n�t� �o�f� �t�h�e� 
�p�r�o�b�l�e�m�.� �(�N�e�l�s�o�n� �1�9�8�8� �i�n� �B�i�n�n�s�,�1�9�9�0�)� 

�A� �m�a�j�o�r� �p�o�i�n�t� �o�f� �s�u�c�h� �a�u�t�h�o�r�s� �i�s� �n�o�t� �t�h�a�t� �t�h�e�r�e� �i�s� �n�o� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� �b�u�t� �t�h�a�t� �o�n�e� �s�h�o�u�l�d� �b�e� �c�a�u�t�i�o�u�s� �a�b�o�u�t� 

�G�@�r�a�w�i�n�g� �c�o�n�c�l�u�s�i�o�n�s� �o�n� �t�h�e� �e�x�t�e�n�t� �o�f� �t�h�e� �p�h�e�n�o�m�e�n�o�n� �a�n�d� �i�t�s� 

�p�r�i�m�a�r�y� �c�a�u�s�e�s� �b�a�s�e�d� �o�n� �t�h�e� �e�v�i�d�e�n�c�e� �a�v�a�i�l�a�b�l�e�.� �T�h�i�s� 

�c�a�u�t�i�o�n� �i�s� �p�a�r�t�i�c�u�l�a�r�l�y� �i�m�p�o�r�t�a�n�t� �w�h�e�n� �t�h�e� �a�c�c�e�p�t�e�d� 

�v�i�e�w�p�o�i�n�t� �c�a�n� �l�e�a�d� �t�o� �i�n�a�p�p�r�o�p�r�i�a�t�e� �p�o�l�i�c�i�e�s� �w�h�i�c�h� �m�a�y� 

�a�d�v�e�r�s�e�l�y� �a�f�f�e�c�t� �t�h�e� �l�e�s�s� �p�o�w�e�r�f�u�l� �m�e�m�b�e�r�s� �o�f� �s�o�c�i�e�t�y� 

�(�S�a�n�f�o�r�d�,�1�9�8�3�)�,� �w�h�i�c�h� �p�a�s�t�o�r�a�l�i�s�t�s� �t�y�p�i�c�a�l�l�y� �a�r�e�.� 

�T�h�e� �d�e�t�a�i�l�s� �o�f� �t�h�e� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �d�e�b�a�t�e� �a�r�e� �d�e�a�l�t� �w�i�t�h� 

�i�n� �o�t�h�e�r� �s�o�u�r�c�e�s� �(�B�i�n�n�s�,�1�9�9�0�;� �H�o�r�o�w�i�t�z� �a�n�d� �L�i�t�t�l�e�,�1�9�8�7�;� 

�H�o�r�o�w�i�t�z�,�1�9�8�6�;� �S�a�n�f�o�r�d�,�1�9�8�3�)� �a�n�d� �w�i�l�l� �n�o�t� �b�e� �p�u�r�s�u�e�d� �h�e�r�e� �i�n� 

�d�e�t�a�i�l�.� �H�o�w�e�v�e�r�,� �b�e�s�i�d�e�s� �t�h�e� �l�a�c�k� �o�f� �i�n�v�e�s�t�i�g�a�t�i�o�n�,� �t�h�e�r�e� 

�a�r�e� �s�e�v�e�r�a�l� �m�a�i�n� �f�a�c�t�o�r�s� �i�n� �t�h�e� �d�e�b�a�t�e�.
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�O�n�e� �f�a�c�t�o�r� �i�s� �a� �d�i�f�f�i�c�u�l�t�y� �i�n� �f�i�n�d�i�n�g� �a�n� �u�n�a�m�b�i�g�u�o�u�s� 

�d�e�f�i�n�i�t�i�o�n� �o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �(�a�s� �G�r�i�f�f�i�t�h�s� �a�n�d� �B�i�n�n�s� 

�a�l�l�u�d�e�d� �t�o� �i�n� �t�h�e� �a�b�o�v�e� �q�u�o�t�e�)�.� �A�n�o�t�h�e�r� �f�a�c�t�o�r� �i�s� �t�h�a�t� �t�h�e� 

�l�a�c�k� �o�f� �s�c�i�e�n�t�i�f�i�c� �e�v�i�d�e�n�c�e� �f�o�r� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �s�t�e�m�s� �f�r�o�m� �a� 

�n�u�m�b�e�r� �o�f� �d�i�f�f�i�c�u�l�t�i�e�s� �i�n� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �r�e�l�a�t�i�n�g� �b�o�t�h� �t�o� 

�c�l�i�m�a�t�e� �a�n�d� �l�i�v�e�s�t�o�c�k�.� �W�i�t�h� �c�l�i�m�a�t�e�,� �i�t� �i�s� �w�e�l�l� �k�n�o�w�n� �t�h�a�t� 

�d�r�o�u�g�h�t� �i�s� �a� �r�e�g�u�l�a�r�l�y� �o�c�c�u�r�r�i�n�g� �p�h�e�n�o�m�e�n�o�n� �i�n� �t�h�e� �S�a�h�e�l�i�a�n� 

�a�n�d� �E�a�s�t� �A�f�r�i�c�a�n� �r�a�n�g�e�l�a�n�d�s� �(�s�e�e� �F�a�u�r�e� �a�n�d� �G�a�c�,�1�9�8�1�;� 

�M�o�r�t�i�m�o�r�e�,�1�9�8�8�)�.� �A�s� �a� �r�e�s�u�l�t� �i�t� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �d�i�s�t�i�n�g�u�i�s�h� 

�b�e�t�w�e�e�n� �l�i�v�e�s�t�o�c�k� �i�n�d�u�c�e�d� �a�n�d� �d�r�o�u�g�h�t� �i�n�d�u�c�e�d� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� �u�n�l�e�s�s� �a�n� �i�n�v�e�s�t�i�g�a�t�i�o�n� �s�p�a�n�s� �m�a�n�y� �y�e�a�r�s� 

�(�H�o�r�o�w�i�t�z�,�1�9�7�9�)�.� 

�A�s� �f�o�r� �l�i�v�e�s�t�o�c�k�,� �r�e�m�o�t�e�n�e�s�s� �o�f� �l�o�c�a�t�i�o�n� �a�n�d� �t�h�e� �u�s�e� �o�f� 

�d�i�f�f�e�r�e�n�t� �e�s�t�i�m�a�t�i�n�g� �t�e�c�h�n�i�q�u�e�s� �m�a�k�e�s� �a�c�c�u�r�a�t�e� �c�o�u�n�t�i�n�g� 

�d�i�f�f�i�c�u�l�t� �i�f� �n�o�t� �i�m�p�o�s�s�i�b�l�e� �(�S�a�n�f�o�r�d�,�1�9�8�3�;� �H�o�m�e�w�o�o�d� �a�n�d� 

�R�o�d�g�e�r�s�,�1�9�8�4�)�.� �E�v�e�n� �w�h�e�n� �a�p�p�r�o�x�i�m�a�t�e� �f�i�g�u�r�e�s� �a�r�e� �k�n�o�w�n� 

�t�h�e�r�e� �a�r�e� �d�i�s�a�g�r�e�e�m�e�n�t�s� �o�n� �a�p�p�r�o�p�r�i�a�t�e� �s�t�o�c�k�i�n�g� �l�e�v�e�l�s� �a�n�d� 

�c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �e�s�t�i�m�a�t�e�s� �i�n� �a�n�y� �g�i�v�e�n� �a�r�e�a�.� �R�e�g�a�r�d�l�e�s�s�,� 

�s�o�m�e� �o�f� �t�h�e� �m�o�s�t� �c�o�n�v�i�n�c�i�n�g� �e�v�i�d�e�n�c�e� �f�o�r� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� 

�t�h�r�o�u�g�h� �o�v�e�r�g�r�a�z�i�n�g� �a�r�e� �s�t�a�t�i�s�t�i�c�s� �s�h�o�w�i�n�g� �d�r�a�m�a�t�i�c� �g�r�o�w�t�h� 

�i�n� �l�i�v�e�s�t�o�c�k� �n�u�m�b�e�r�s� �i�n� �p�a�s�t�o�r�a�l� �r�e�g�i�o�n�s�.� �H�o�w�e�v�e�r�,� �S�a�n�f�o�r�d� 

�p�o�i�n�t�s� �o�u�t� �t�h�a�t� �w�h�i�l�e� �l�i�v�e�s�t�o�c�k� �n�u�m�b�e�r�s� �h�a�v�e� �u�n�d�o�u�b�t�e�d�l�y� 

�i�n�c�r�e�a�s�e�d�,� �i�t� �i�s� �d�i�f�f�i�c�u�l�t� �t�o� �d�e�t�e�r�m�i�n�e� �b�y� �h�o�w� �m�u�c�h� �a�n�d� 

�w�h�e�t�h�e�r� �t�h�e� �i�n�c�r�e�a�s�e� �i�s� �b�e�y�o�n�d� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�s �� �c�a�r�r�y�i�n�g� 

�c�a�p�a�c�i�t�i�e�s�:
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�T�h�e� �r�e�a�l� �e�v�i�d�e�n�c�e� �f�o�r� �[�i�n�c�r�e�a�s�e�s� �i�n� �l�i�v�e�s�t�o�c�k� �n�u�m�b�e�r�s�]� �i�s� 
�e�x�t�r�e�m�e�l�y� �p�o�o�r�.� �F�o�r� �m�o�s�t� �d�r�y� �a�r�e�a�s� �w�e� �d�o� �n�o�t� �k�n�o�w�,� �w�i�t�h�i�n� �a� 
�m�a�r�g�i�n� �o�f� �3�0�-�4�0� �p�e�r� �c�e�n�t�,� �f�o�r� �e�v�e�n� �o�n�e� �m�o�m�e�n�t� �i�n� �t�i�m�e� �w�h�a�t� 
�t�h�e� �l�i�v�e�s�t�o�c�k� �p�o�p�u�l�a�t�i�o�n� �i�s�.� �M�o�r�t�i�m�o�r�e� �h�a�s� �s�t�a�t�e�d� �t�h�i�s� �o�f� 
�N�o�r�t�h�e�r�n� �N�i�g�e�r�i�a�,� �a� �c�o�m�p�a�r�a�t�i�v�e�l�y� �c�l�o�s�e�l�y� �a�n�d� �w�e�l�l�-� 
�a�d�m�i�n�i�s�t�e�r�e�d� �c�o�u�n�t�r�y�.� �.�.�.�I�n� �h�u�g�e� �d�r�y� �a�r�e�a�s� �o�f� �3�0�,�0�0�0� �k�m�?� �i�n� 
�E�t�h�i�o�p�i�a� �a�n�d� �S�u�d�a�n� �t�h�e� �s�a�m�e� �o�b�s�e�r�v�e�r�,� �u�s�i�n�g� �t�h�e� �s�a�m�e� 
�e�s�t�i�m�a�t�i�o�n� �t�e�c�h�n�i�q�u�e�s�,� �f�o�u�n�d�,� �i�n� �d�i�f�f�e�r�e�n�t� �r�o�u�n�d�s� �o�f� �a� 
�r�e�p�e�t�i�t�i�v�e� �s�u�r�v�e�y�,� �t�h�a�t� �t�h�e� �s�i�z�e� �o�f� �l�i�v�e�s�t�o�c�k� �p�o�p�u�l�a�t�i�o�n�s� 
�v�a�r�i�e�d�,� �o�v�e�r� �t�h�e� �c�o�u�r�s�e� �o�f� �a� �f�e�w� �m�o�n�t�h�s� �o�r� �o�n�e� �o�r� �t�w�o� �y�e�a�r�s� 
�a�t� �m�o�s�t�,� �b�y� �1�0�0� �p�e�r� �c�e�n�t� �o�r� �m�o�r�e�.� �O�f�f�i�c�i�a�l� �e�s�t�i�m�a�t�e�s� �o�f� 
�l�o�n�g�-�t�e�r�m� �i�n�c�r�e�a�s�e�s� �i�n� �l�i�v�e�s�t�o�c�k� �n�u�m�b�e�r�s� �t�e�n�d� �t�o� �l�i�e� �i�n� �t�h�e� 
�r�a�n�g�e� �b�e�t�w�e�e�n� �5�0� �a�n�d� �2�5�0� �p�e�r� �c�e�n�t� �o�v�e�r� �2�0�-�6�0� �y�e�a�r�s�.� �B�u�t� 
�t�h�e�s�e� �i�n�c�r�e�a�s�e�s� �e�a�s�i�l�y� �l�i�e� �w�i�t�h�i�n� �t�h�e� �r�a�n�g�e� �o�f� �e�r�r�o�r� �a�n�d� 
�v�a�r�i�a�t�i�o�n� �o�b�t�a�i�n�e�d� �s�i�m�p�l�y� �b�y� �u�s�i�n�g� �d�i�f�f�e�r�e�n�t� �e�s�t�i�m�a�t�i�n�g� 
�t�e�c�h�n�i�q�u�e�s� �o�r� �d�i�f�f�e�r�e�n�t� �s�t�a�r�t�i�n�g�~�-�p�o�i�n�t�s� �w�i�t�h�i�n� �a� �s�h�o�r�t� 
�p�e�r�i�o�d� �o�f� �a� �y�e�a�r� �o�r� �t�w�o�.� �L�i�v�e�s�t�o�c�k� �p�o�p�u�l�a�t�i�o�n�s� �p�r�o�b�a�b�l�y� 
�h�a�v�e� �g�r�o�w�n�;� �i�t� �w�o�u�l�d� �b�e� �u�n�w�i�s�e� �t�o� �r�e�l�y� �o�n� �t�h�e� �s�t�a�t�i�s�t�i�c�s� �t�o� 
�p�r�o�v�e� �t�h�i�s�.� �(�S�a�n�f�o�r�d�,�1�9�8�3�:�1�3�-�1�4�)� 

�T�h�e� �f�i�n�a�l� �f�a�c�t�o�r� �i�n� �t�h�e� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �d�e�b�a�t�e� �i�s� �t�h�e� 

�r�o�l�e� �t�h�a�t� �i�n�d�i�g�e�n�o�u�s� �h�e�r�d�i�n�g� �s�t�r�a�t�e�g�i�e�s� �(�e�.�g�.�,� �n�o�m�a�d�i�s�m� �a�n�d� 

�t�r�a�n�s�h�u�m�a�n�c�e�)� �a�n�d� �s�o�c�i�a�l� �a�d�j�u�s�t�m�e�n�t� �m�e�c�h�a�n�i�s�m�s� �h�a�v�e� �o�n� 

�p�r�e�v�e�n�t�i�n�g� �o�r� �c�r�e�a�t�i�n�g� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�.� �W�h�i�l�e� �a�u�t�h�o�r�s� 

�w�r�i�t�i�n�g� �f�r�o�m� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �p�e�r�s�p�e�c�t�i�v�e� �h�a�v�e� �s�e�e�n� 

�t�r�a�d�i�t�i�o�n�a�l� �p�a�s�t�o�r�a�l�i�s�m� �a�s� �t�h�e� �m�a�j�o�r� �c�a�u�s�e� �o�f� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� �o�t�h�e�r� �a�u�t�h�o�r�s� �h�a�v�e� �s�h�a�r�p�l�y� �r�e�t�o�r�t�e�d� �(�f�o�r� 

�e�x�a�m�p�l�e�,� �H�j�o�r�t�,�1�9�8�1�;� �H�o�r�o�w�i�t�z�,�1�9�7�9�;� �1�9�8�6�)�.� �W�e�s�t�e�r�n� �a�n�d� 

�F�i�n�c�h� �(�1�9�8�6�)� �s�t�a�t�e� �t�h�a�t�,� �t�h�o�u�g�h� �a�c�c�u�s�e�d� �o�f� �i�r�r�a�t�i�o�n�a�l�i�t�y�,� 

�A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�d� �e�v�o�l�v�e�d� �s�o�c�i�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �s�y�s�t�e�m�s� 

�w�h�i�c�h� �p�e�r�m�i�t� �t�h�e�m� �t�o� �s�u�p�p�o�r�t� �a� �r�e�l�a�t�i�v�e�l�y� �l�a�r�g�e� �h�u�m�a�n� �a�n�d� 

�l�i�v�e�s�t�o�c�k� �p�o�p�u�l�a�t�i�o�n� �i�n� �h�a�r�s�h�,� �a�r�i�d� �l�a�n�d�s� �w�i�t�h� �m�i�n�i�m�a�l� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �i�m�p�a�c�t�.� �I�n� �t�h�i�s� �v�i�e�w�,� �t�w�o� �o�f� �t�h�e� �m�o�s�t� 

�i�m�p�o�r�t�a�n�t� �i�n�d�i�g�e�n�o�u�s� �a�d�a�p�t�a�t�i�o�n�s� �r�e�l�a�t�i�n�g� �t�o� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�i�m�p�a�c�t� �a�r�e� �m�o�b�i�l�i�t�y� �a�n�d� �a� �c�o�m�m�o�n� �p�r�o�p�e�r�t�y� �l�a�n�d� �t�e�n�u�r�e� �s�y�s�t�e�m
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�w�i�t�h� �s�o�c�i�a�l� �c�o�n�s�t�r�a�i�n�t�s� �o�n� �a�c�c�e�s�s� �t�o� �p�a�s�t�u�r�e� �a�n�d� �w�a�t�e�r�.� �T�h�e� 

�u�n�f�o�r�e�s�e�e�n� �e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�b�l�e�m�s� �o�f� �p�r�i�v�a�t�i�z�i�n�g� �g�r�a�z�i�n�g� 

�l�a�n�d�s� �f�o�r� �r�a�n�c�h�e�s� �a�n�d� �t�h�e� �s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� 

�a�r�e� �d�u�e� �l�a�r�g�e�l�y� �t�o� �i�g�n�o�r�a�n�c�e� �o�f� �t�h�e�s�e� �e�l�e�m�e�n�t�s �� �v�a�l�u�e� �a�n�d� �a� 

�f�a�i�t�h� �i�n� �t�h�e�  ��t�r�a�g�e�d�y� �o�f� �t�h�e� �c�o�m�m�o�n�s�"� �h�y�p�o�t�h�e�s�i�s�.� 

�T�h�e� �T�r�a�g�e�d�y� �o�f� �t�h�e� �C�o�m�m�o�n�s� 

�G�a�r�r�e�t�t� �H�a�r�d�i�n ��s� �(�1�9�6�8�)� �e�s�s�a�y� �o�n� �t�h�e� �"�t�r�a�g�e�d�y� �o�f� �t�h�e� 

�c�o�m�m�o�n�s�"� �h�a�s� �g�r�e�a�t�l�y� �i�n�f�l�u�e�n�c�e�d� �o�p�i�n�i�o�n�s� �o�n� �t�h�i�s� �i�s�s�u�e�.� 

�A�c�c�o�r�d�i�n�g� �t�o� �H�a�r�d�i�n ��s� �t�h�e�o�r�y�,� �a�l�l� �r�e�s�o�u�r�c�e�s� �o�w�n�e�d� �i�n� �c�o�m�m�o�n�,� 

�s�u�c�h� �a�s� �g�r�a�s�s�l�a�n�d�s�,� �w�i�l�l� �e�v�e�n�t�u�a�l�l�y� �b�e� �o�v�e�r�e�x�p�l�o�i�t�e�d� �b�e�c�a�u�s�e� 

�n�o� �o�n�e� �i�s� �m�o�t�i�v�a�t�e�d� �t�o� �t�a�k�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� �t�h�e�n�.� 

�B�e�c�a�u�s�e� �t�h�e�y� �b�e�l�o�n�g� �t�o� �e�v�e�r�y�o�n�e�,� �n�o� �o�n�e� �p�r�o�t�e�c�t�s� �t�h�e�m� �(�M�c�K�a�y� 

�a�n�d� �A�c�h�e�s�o�n�,� �1�9�8�7�:�x�i�i�i�)� �*�.� 

�B�e�c�a�u�s�e� �o�f� �i�t�s� �c�o�m�m�o�n� �s�e�n�s�e� �l�o�g�i�c� �a�n�d� �t�h�e� �t�i�m�i�n�g� �o�f� �i�t�s� 

�r�i�s�e� �i�n� �p�o�p�u�l�a�r�i�t�y� �(�d�u�r�i�n�g� �t�h�e� �1�9�6�8�-�1�9�7�4� �d�r�o�u�g�h�t�)�,� �H�a�r�d�i�n ��s� 

�a�r�g�u�m�e�n�t� �a�p�p�e�a�r�e�d� �s�o�u�n�d�.� �I�n� �t�h�e� �A�f�r�i�c�a�n� �r�a�n�g�e�l�a�n�d�s� �t�h�e� 

�c�o�n�n�e�c�t�i�o�n� �b�e�t�w�e�e�n� �a� �c�o�m�m�o�n� �r�e�s�o�u�r�c�e�,� �t�h�e� �g�r�a�s�s�l�a�n�d�s�,� �a�n�d� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �s�e�e�m�e�d� �o�b�v�i�o�u�s�.� �T�h�e� �l�o�g�i�c�a�l� �s�o�l�u�t�i�o�n� �w�a�s� �t�o� 

� � 

�*� �R�e�g�a�r�d�i�n�g� �p�a�s�t�o�r�a�l�i�s�t�s� �s�p�e�c�i�f�i�c�a�l�l�y�,� �R�u�t�h�e�n�b�u�r�g� 
�(�1�9�8�0�:�3�4�0�)� �g�i�v�e�s� �m�o�r�e� �r�e�c�e�n�t� �e�x�p�r�e�s�s�i�o�n� �t�o� �t�h�i�s� �a�r�g�u�m�e�n�t�,� 
�s�t�a�t�i�n�g� �t�h�a�t�:� 

 ��T�h�e� �t�e�n�d�e�n�c�y� �t�o� �o�v�e�r�-�g�r�a�z�i�n�g� �a�n�d� �t�o� �n�e�g�l�e�c�t� �o�f� �t�h�o�s�e� 
�m�e�a�s�u�r�e�s� �t�h�a�t� �c�o�u�l�d� �h�e�l�p� �t�o� �i�n�c�r�e�a�s�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� 
�g�r�a�z�i�n�g� �i�s� �r�o�o�t�e�d� �i�n� �t�r�a�d�i�t�i�o�n�a�l� �i�n�s�t�i�t�u�t�i�o�n�s�.� �E�v�e�r�y�o�n�e� 
�t�r�i�e�s� �h�i�s� �b�e�s�t� �t�o� �m�a�x�i�m�i�z�e� �h�i�s� �n�u�m�b�e�r�s� �o�f� �a�n�i�m�a�l�s�,� �a�n�d� 
�n�o� �o�n�e� �f�e�e�l�s� �i�t� �i�n�c�u�m�b�e�n�t� �u�p�o�n� �h�i�m�s�e�l�f� �t�o� �i�m�p�r�o�v�e� �t�h�e� 
�l�a�n�d�,� �s�i�n�c�e� �h�e� �h�a�s� �t�o� �s�h�a�r�e� �i�t� �w�i�t�h� �o�t�h�e�r�s�.� �C�o�m�m�u�n�a�l� 
�b�o�d�i�e�s� �t�h�a�t� �u�n�d�e�r�t�a�k�e� �t�o� �o�r�g�a�n�i�z�e� �t�h�e� �u�s�e� �o�f� �p�a�s�t�u�r�e�l�a�n�d� 
�h�a�v�e� �n�o�t� �b�e�e�n� �a�b�l�e� �t�o� �s�u�r�v�i�v�e�,� �o�r� �e�v�e�n� �t�o� �e�s�t�a�b�l�i�s�h� 
�t�h�e�m�s�e�l�v�e�s�.�"
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�r�e�p�l�a�c�e� �t�h�e� �l�a�n�d� �t�e�n�u�r�e� �s�y�s�t�e�m� �o�f� �c�o�m�m�u�n�a�l� �g�r�a�z�i�n�g� �w�i�t�h� 

�p�r�i�v�a�t�e� �o�w�n�e�r�s�h�i�p� �o�f� �g�r�a�z�i�n�g� �a�r�e�a�s�,� �f�o�r�m�i�n�g� �r�a�n�c�h�e�s� �a�n�d� 

�s�e�t�t�l�i�n�g� �n�o�m�a�d�s� �o�n� �p�r�i�v�a�t�e� �p�l�o�t�s�.� �I�t� �w�a�s� �f�e�l�t�,� �p�a�r�t�i�c�u�l�a�r�l�y� 

�b�y� �W�e�s�t�e�r�n� �d�o�n�o�r�s�,� �t�h�a�t� �p�r�i�v�a�t�e� �o�w�n�e�r�s�h�i�p� �o�f� �t�h�e� �r�a�n�g�e� �w�o�u�l�d� 

�g�i�v�e� �p�a�s�t�o�r�a�l�i�s�t�s� �a� �s�e�n�s�e� �o�f� �r�e�s�p�o�n�s�i�b�i�l�i�t�y� �f�o�r� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �p�r�o�t�e�c�t�i�o�n� �-� �s�o�m�e�t�h�i�n�g� �w�h�i�c�h� �t�h�e�y� �w�e�r�e� 

�p�e�r�c�e�i�v�e�d� �t�o� �l�a�c�k�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �a�r�e� �m�a�n�y� �u�n�f�o�r�e�s�e�e�n� 

�p�r�o�b�l�e�m�s� �(�u�n�f�o�r�e�s�e�e�n� �b�y� �o�f�f�i�c�i�a�l�s� �-� �n�o�t� �p�a�s�t�o�r�a�l�i�s�t�s�)� �w�i�t�h� 

�t�h�i�s� �a�p�p�r�o�a�c�h� �w�h�i�c�h� �c�a�n� �w�o�r�s�e�n� �r�a�t�h�e�r� �t�h�a�n� �a�l�l�e�v�i�a�t�e� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �d�i�s�r�u�p�t� �i�n�d�i�g�e�n�o�u�s� �s�o�c�i�a�l� �s�u�p�p�o�r�t� 

�s�y�s�t�e�m�s�.� �G�o�l�d�s�c�h�m�i�d�t� �(�1�9�8�1�:�1�0�9�)� �s�h�o�w�s� �t�h�e� �p�r�o�-�W�e�s�t�e�r�n� �a�n�d� 

�a�n�t�i�-�n�o�m�a�d� �b�i�a�s� �o�f� �p�a�s�t�o�r�a�l� �r�a�n�c�h�i�n�g� �p�r�o�g�r�a�m�s�:� 

�O�f� �a�l�l� �t�h�e� �e�f�f�o�r�t�s� �t�o� �c�h�a�n�g�e� �t�h�e� �p�a�t�t�e�r�n�s� �o�f� �p�a�s�t�o�r�a�l� 
�b�e�h�a�v�i�o�u�r�,� �t�h�e� �m�o�s�t� �a�p�p�e�a�l�i�n�g� �o�n�e� �t�o� �m�a�n�y� �W�e�s�t�e�r�n� 
�d�e�v�e�l�o�p�m�e�n�t� �e�c�o�n�o�m�i�s�t�s� �i�s� �t�o� �e�s�t�a�b�l�i�s�h� �r�a�n�c�h�e�s�,� �f�e�n�c�e�d� �o�r� 
�o�t�h�e�r�w�i�s�e� �d�e�m�a�r�k�e�d� �t�r�a�c�t�s� �h�e�l�d� �i�n� �f�e�e�-�s�i�m�p�l�e� �t�i�t�l�e� �b�y� 
�i�n�d�i�v�i�d�u�a�l�s� �o�r� �g�r�o�u�p�s�.� �T�h�i�s� �a�c�c�o�r�d�s� �w�i�t�h� �E�u�r�o�-�A�m�e�r�i�c�a�n� �n�o�-� 
�t�i�o�n�s� �o�f� �l�a�n�d� �h�o�l�d�i�n�g�,� �f�a�r�m�i�n�g�,� �a�n�d� �b�u�s�i�n�e�s�s� �o�p�e�r�a�t�i�o�n�s� �a�n�d� 
�a�p�p�e�a�r�s� �a�s� �s�i�m�p�l�y� �b�e�i�n�g� �t�h�e� �r�i�g�h�t� �w�a�y� �t�o� �d�o� �t�h�i�n�g�s�.� �T�h�a�t� �i�t� 
�i�s� �d�e�s�t�r�u�c�t�i�v�e� �t�o� �t�h�e� �n�a�t�i�v�e� �w�a�y� �o�f� �l�i�f�e� �i�s� �a�t� �b�e�s�t� �v�i�e�w�e�d� 
�a�s� �i�r�r�e�l�e�v�a�n�t�,� �a�t� �w�o�r�s�t� �a�s� �d�e�s�i�r�a�b�l�e�.� �T�h�a�t�,� �i�f� �s�u�c�c�e�s�s�f�u�l�,� 
�i�t� �w�o�u�l�d� �p�a�u�p�e�r�i�z�e� �n�i�n�e�-�t�e�n�t�h�s� �o�f� �a� �t�r�i�b�a�l� �p�e�o�p�l�e� �i�n� �t�h�e� 
�a�r�e�a� �i�s� �c�o�n�v�e�n�i�e�n�t�l�y� �o�v�e�r�l�o�o�k�e�d�.� 

�T�h�o�u�g�h� �t�h�e� �"�t�r�a�g�e�d�y�"� �a�r�g�u�m�e�n�t� �i�s� �v�e�r�y� �a�p�p�e�a�l�i�n�g� �i�n� �i�t�s� 

�l�o�g�i�c�a�l� �c�o�n�s�i�s�t�e�n�c�y� �a�n�d� �i�t�s� �c�o�m�m�o�n� �s�e�n�s�e� �a�p�p�r�o�a�c�h�,� 

�m�i�s�u�n�d�e�r�s�t�o�o�d� �w�a�s� �t�h�a�t� �i�n� �t�h�e� �A�f�r�i�c�a�n� �r�a�n�g�e�l�a�n�d�s�,� �h�a�v�i�n�g� 

�c�o�m�m�o�n� �p�a�s�t�u�r�e� �d�o�e�s� �n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �i�m�p�l�y� �o�p�e�n� �a�c�c�e�s�s� 

�(�M�c�C�a�b�e�,�1�9�9�0�;� �F�e�e�n�y� �e�t� �a�l�.�,�1�9�9�0�)�.� �T�h�e�r�e� �a�r�e� �a� �v�a�r�i�e�t�y� �o�f� 

�c�o�n�s�t�r�a�i�n�t�s� �o�n� �a�c�c�e�s�s� �t�o� �p�a�s�t�u�r�e� �i�n� �d�i�f�f�e�r�e�n�t� �s�o�c�i�e�t�i�e�s�,
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�s�o�m�e� �o�f� �w�h�i�c�h� �f�o�c�u�s� �p�r�i�m�a�r�i�l�y� �o�n� �w�a�t�e�r� �r�i�g�h�t�s�.� �T�h�o�u�g�h� 

�p�a�s�t�u�r�e� �i�s� �c�o�m�m�o�n� �p�r�o�p�e�r�t�y�,� �w�e�l�l�s� �a�r�e� �u�s�u�a�l�l�y� �o�w�n�e�d� �b�y� �t�h�e� 

�h�e�r�d�i�n�g� �g�r�o�u�p� �t�h�a�t� �d�i�g�s� �i�t� �o�r� �p�a�y�s� �t�o� �h�a�v�e� �i�t� �d�u�g�.� 

�T�h�e�r�e�f�o�r�e� �a�c�c�e�s�s� �t�o� �p�a�s�t�u�r�e� �a�r�o�u�n�d� �a� �p�a�r�t�i�c�u�l�a�r� �w�a�t�e�r�i�n�g� 

�p�o�i�n�t� �i�s� �e�f�f�e�c�t�i�v�e�l�y� �r�e�s�t�r�i�c�t�e�d� �t�o� �t�h�e� �l�i�v�e�s�t�o�c�k� �o�f� �a� �s�i�n�g�l�e� 

�g�r�o�u�p� �o�r� �t�h�o�s�e� �w�h�o� �o�b�t�a�i�n� �p�e�r�m�i�s�s�i�o�n� �t�o� �u�s�e� �t�h�e� �w�e�l�l�.� 

�I�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �r�e�s�t�r�i�c�t�i�o�n�s� �t�h�e�r�e� �i�s� �a� �g�r�e�a�t�e�r� 

�p�o�t�e�n�t�i�a�l� �f�o�r� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�.� �O�n�e� �c�a�s�e� �w�h�e�r�e� �t�h�i�s� �s�y�s�t�e�m� 

�b�r�o�k�e� �d�o�w�n� �a�n�d� �t�h�e� �"�t�r�a�g�e�d�y� �o�f� �t�h�e� �c�o�m�m�o�n�s�"� �b�e�c�a�m�e� �r�e�a�l�i�t�y� 

�r�e�s�u�l�t�e�d� �f�r�o�m� �t�h�e� �n�o�w� �f�a�m�o�u�s� �d�e�e�p� �b�o�r�e�-�h�o�l�e� �w�e�l�l�s� �i�n� �t�h�e� 

�S�a�h�e�l�.� �D�o�n�o�r�s� �i�n� �t�h�e� �1�9�5�0�s� �a�n�d� �1�9�6�0�s� �f�r�o�m� �S�e�n�e�g�a�l� �t�o� 

�S�o�m�a�l�i�a� �a�n�d� �d�o�w�n� �t�h�r�o�u�g�h� �T�a�n�g�a�n�y�i�k�a� �t�o� �A�n�g�o�l�a� 

�(�G�o�l�d�s�c�h�m�i�d�t�,� �1�9�8�1�:�1�0�4�-�1�0�5�)� �s�o�u�g�h�t� �i�n�c�r�e�a�s�e�s� �i�n� �a�n�i�m�a�l�s �� 

�w�a�t�e�r� �s�u�p�p�l�i�e�s� �b�y� �d�r�i�l�l�i�n�g� �b�o�r�e� �h�o�l�e�s� �f�i�t�t�e�d� �w�i�t�h� �d�i�e�s�e�l� 

�e�n�g�i�n�e�s�.� �I�g�n�o�r�i�n�g� �t�h�e� �r�e�l�a�t�i�v�e�l�y� �s�o�u�n�d� �t�r�a�d�i�t�i�o�n�a�l� �s�y�s�t�e�m�s� 

�o�f� �p�r�i�v�a�t�e� �w�a�t�e�r� �a�c�c�e�s�s�,� �g�o�v�e�r�n�m�e�n�t�-�f�u�n�d�e�d� �w�e�l�l�s� �w�e�r�e� 

�a�v�a�i�l�a�b�l�e� �t�o� �a�l�l� �h�e�r�d�e�r�s�.� �H�o�r�o�w�i�t�z� �(�1�9�7�9�:�5�0�)� �s�t�a�t�e�s� 

�r�e�g�a�r�d�i�n�g� �t�h�e� �S�a�h�e�l�:� 

�I�n�s�t�e�a�d� �o�f� �s�m�a�l�l� �g�r�o�u�p�s� �o�f� �a�n�i�m�a�l�s� �d�i�s�p�e�r�s�e�d� �a�c�r�o�s�s� �t�h�e� 
�t�e�r�r�a�i�n� �i�n� �t�h�e� �s�e�a�r�c�h� �f�o�r� �p�a�s�t�u�r�e� �a�n�d� �w�a�t�e�r�,� �h�u�g�e� �n�u�m�b�e�r�s� �o�f� 
�a�n�i�m�a�l�s� �b�e�g�a�n� �t�o� �a�s�s�e�m�b�l�e� �a�r�o�u�n�d� �t�h�e�s�e� �b�o�r�e�-�h�o�l�e�s�,� 
�p�a�r�t�i�c�u�l�a�r�l�y� �a�s� �t�h�e� �d�r�y� �s�e�a�s�o�n� �p�r�o�g�r�e�s�s�e�d� �a�n�d� �s�u�r�f�a�c�e� �w�a�t�e�r�s� 
�d�i�s�a�p�p�e�a�r�e�d�,� �a�n�d� �i�n� �c�o�n�s�e�q�u�e�n�c�e� �t�h�e� �l�a�n�d� �f�o�r� �g�r�e�a�t� �d�i�s�t�a�n�c�e�s� 
�a�r�o�u�n�d� �t�h�e� �w�e�l�l�s� �w�a�s� �g�r�a�z�e�d� �t�o� �b�a�r�e� �g�r�o�u�n�d�.� �W�h�e�n� �t�h�e� 
�d�r�o�u�g�h�t� �s�t�r�u�c�k�,� �v�a�s�t� �n�u�m�b�e�r�s� �o�f� �a�n�i�m�a�l�s� �d�i�e�d� �f�o�r� �l�a�c�k� �o�f� 
�f�o�o�d� �i�n� �i�r�o�n�i�c�a�l�l�y� �t�r�a�g�i�c� �p�r�o�x�i�m�i�t�y� �t�o� �t�h�e� �n�e�w� �w�e�l�l�s�.� 

�S�u�c�h� �u�n�f�o�r�t�u�n�a�t�e� �r�e�s�u�l�t�s� �h�a�v�e� �l�e�d� �s�o�m�e� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� 

�t�o� �r�e�j�e�c�t� �g�o�v�e�r�n�m�e�n�t� �o�f�f�e�r�s� �o�f� �m�o�r�e� �w�e�l�l�s� �e�x�c�e�p�t� �w�h�e�r�e� �t�h�e�y
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�c�a�n� �b�e� �p�a�i�d� �f�o�r� �b�y� �t�h�e� �p�a�s�t�o�r�a�l� �g�r�o�u�p�,� �t�h�u�s� �r�e�t�a�i�n�i�n�g� 

�t�r�a�d�i�t�i�o�n�a�l� �e�x�c�l�u�s�i�v�e� �w�a�t�e�r� �r�i�g�h�t�s� �(�i�b�i�d�:�5�1�-�5�3�)�.� 

�R�e�s�t�r�i�c�t�i�n�g� �M�o�b�i�l�i�t�y� 

�S�i�m�i�l�a�r�l�y�,� �a�t�t�e�m�p�t�s� �t�o� �c�o�n�s�t�r�a�i�n� �p�a�s�t�o�r�a�l�i�s�t�s �� �m�o�b�i�l�i�t�y�,� 

�i�n�c�r�e�a�s�e�s� �t�h�e� �r�i�s�k� �o�f� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�.� �P�o�l�i�c�i�e�s� �w�h�i�c�h� 

�c�o�n�s�t�r�a�i�n� �h�e�r�d�e�r�s �� �r�e�l�a�t�i�v�e�l�y� �f�r�e�e� �m�o�v�e�m�e�n�t�s� �(�t�h�e�m�s�e�l�v�e�s� 

�c�o�n�s�t�r�a�i�n�e�d� �b�y� �r�a�i�n�f�a�l�l� �p�a�t�t�e�r�n�s�,� �a�c�c�e�s�s� �t�o� �w�a�t�e�r�i�n�g� �p�o�i�n�t�s�,� 

�a�n�d� �p�r�o�x�i�m�i�t�y� �t�o� �o�t�h�e�r� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s�)� �b�y� �r�e�s�t�r�i�c�t�i�n�g� 

�p�a�s�t�o�r�a�l� �m�o�v�e�m�e�n�t�s� �t�o� �t�h�e� �b�o�u�n�d�a�r�i�e�s� �o�f� �r�a�n�c�h�e�s� �o�r� �s�e�t�t�l�i�n�g� 

�t�h�e�m� �a�l�t�o�g�e�t�h�e�r� �a�r�e� �e�c�o�l�o�g�i�c�a�l�l�y� �u�n�w�i�s�e�.� �D�u�e� �t�o� 

�u�n�p�r�e�d�i�c�t�a�b�l�e� �r�a�i�n�f�a�l�l� �a�m�o�u�n�t�s� �a�n�d� �d�i�s�t�r�i�b�u�t�i�o�n�,� 

�p�a�s�t�o�r�a�l�i�s�t�s� �n�e�e�d� �l�a�r�g�e� �t�r�a�c�t�s� �t�o� �s�u�p�p�o�r�t� �l�i�v�e�s�t�o�c�k� �t�h�r�o�u�g�h� 

�b�o�t�h� �w�e�t� �a�n�d� �d�r�y� �s�e�a�s�o�n�s�.� �H�e�r�d�e�r�s� �a�l�s�o� �n�e�e�d� �t�h�e� �a�u�t�o�n�o�m�y� �t�o� 

�m�o�v�e� �s�p�o�n�t�a�n�e�o�u�s�l�y� �t�o� �l�o�c�a�l�i�z�e�d� �a�r�e�a�s� �w�h�e�r�e� �a�d�e�q�u�a�t�e� �r�a�n�g�e� 

�i�s� �a�v�a�i�l�a�b�l�e�.� �R�a�n�c�h� �a�n�d� �g�r�a�z�i�n�g� �b�l�o�c�k� �s�c�h�e�m�e�s� �a�r�e� �o�f�t�e�n� �n�o�t� 

�l�a�r�g�e� �e�n�o�u�g�h� �t�o� �s�u�p�p�o�r�t� �h�e�r�d�s�,� �p�a�r�t�i�c�u�l�a�r�l�y� �d�u�r�i�n�g� �d�r�o�u�g�h�t�,� 

�r�e�s�u�l�t�i�n�g� �i�n� �p�a�s�t�o�r�a�l�i�s�t�s �� �i�g�n�o�r�i�n�g� �b�o�u�n�d�a�r�i�e�s� �(�a�s� �i�s� �t�h�e� 

�c�a�s�e� �i�n� �M�a�a�s�a�i�l�a�n�d�)� �o�r� �r�e�m�a�i�n�i�n�g� �w�i�t�h�i�n� �b�o�u�n�d�s� �a�n�d� 

�o�v�e�r�b�u�r�d�e�n�i�n�g� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�.� 

�S�e�d�e�n�t�a�r�i�z�a�t�i�o�n� 

�T�h�e� �g�r�e�a�t�e�s�t� �p�o�t�e�n�t�i�a�l� �f�o�r� �r�a�n�g�e� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �o�f�t�e�n� 

�o�c�c�u�r�s� �w�h�e�n� �n�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �p�r�a�c�t�i�c�e� 

�s�e�t�t�l�e�d� �a�g�r�i�c�u�l�t�u�r�e�.� �S�o�m�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �s�u�c�h� �a�s� �t�h�e� �F�A�O� 

�(�i�n� �H�o�g�g�,�1�9�8�7�:�4�7�)� �a�n�d�,� �a�s� �p�r�e�v�i�o�u�s�l�y� �m�e�n�t�i�o�n�e�d�,� �t�h�e� �W�o�r�l�d
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�B�a�n�k� �(�G�o�r�s�e� �a�n�d� �S�t�e�e�d�s�,�1�9�8�7�)� �h�a�v�e� �e�v�e�n� �p�r�o�p�o�s�e�d� 

�s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� �a�s� �a� �m�e�a�n�s� �o�f� �c�o�m�b�a�t�t�i�n�g� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�!� 

�T�h�e� �p�r�o�b�l�e�m�s� �w�i�t�h� �e�n�c�o�u�r�a�g�i�n�g� �s�e�t�t�l�e�m�e�n�t� �a�r�e� �o�b�v�i�o�u�s�.� 

�U�n�p�r�e�d�i�c�t�a�b�l�e� �r�a�i�n�f�a�l�l� �i�n� �a�r�i�d� �r�a�n�g�e�l�a�n�d�s� �i�s� �t�h�e� �p�r�i�m�a�r�y� 

�r�e�a�s�o�n� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�m� �a�n�d� �n�o�t� �a�g�r�i�c�u�l�t�u�r�e� �i�s� �p�r�a�c�t�i�c�e�d� 

�t�h�e�r�e�.� �I�r�r�i�g�a�t�i�o�n� �t�e�c�h�n�o�l�o�g�y� �c�o�u�l�d� �h�e�l�p� �t�o� �s�u�s�t�a�i�n� 

�a�g�r�i�c�u�l�t�u�r�e� �b�u�t� �t�h�e�r�e� �a�r�e� �p�r�o�b�l�e�m�s� �w�i�t�h� �a�f�f�o�r�d�a�b�i�l�i�t�y� �a�n�d� 

�e�q�u�i�p�m�e�n�t� �m�a�i�n�t�e�n�a�n�c�e� �f�o�r�c�i�n�g� �c�o�m�m�u�n�i�t�i�e�s� �t�o� �r�e�l�y� �o�n� �o�u�t�s�i�d�e� 

�f�u�n�d�i�n�g� �t�o� �m�a�i�n�t�a�i�n� �p�r�o�j�e�c�t�s�.� �H�o�g�g� �(�1�9�8�0�)� �s�h�o�w�s� �t�h�a�t� �t�h�e� 

�a�t�t�e�m�p�t�s� �b�y� �t�h�e� �K�e�n�y�a� �g�o�v�e�r�n�m�e�n�t� �t�o� �s�e�t�t�l�e� �t�h�e� �B�o�r�a�n� 

�p�a�s�t�o�r�a�l�i�s�t�s� �o�n� �i�r�r�i�g�a�t�e�d� �a�g�r�i�c�u�l�t�u�r�a�l� �s�c�h�e�m�e�s� �h�a�v�e� �a�c�t�u�a�l�l�y� 

�i�n�c�r�e�a�s�e�d� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� �i�m�p�o�v�e�r�i�s�h�m�e�n�t�,� �a�n�d� �f�o�o�d� �i�n�-� 

�s�e�c�u�r�i�t�y�.� 

�A� �p�a�r�t�i�a�l� �c�a�u�s�e� �o�f� �s�u�c�h� �p�r�o�b�l�e�m�s� �i�s� �t�h�a�t� �t�h�e�r�e� �i�s� �a� 

�g�e�n�e�r�a�l� �t�r�e�n�d� �o�f� �r�a�p�i�d� �p�o�p�u�l�a�t�i�o�n� �g�r�o�w�t�h� �a�m�o�n�g� �n�o�m�a�d�i�c� 

�p�o�p�u�l�a�t�i�o�n�s� �t�h�a�t� �s�e�d�e�n�t�a�r�i�z�e� �(�M�e�i�r�,�1�9�8�7�:�1�0�3�)�;� �g�e�n�e�r�a�l�l�y�,� 

�n�a�t�u�r�a�l� �i�n�c�r�e�a�s�e� �r�a�t�e�s� �o�f� �n�o�m�a�d�i�c� �p�o�p�u�l�a�t�i�o�n�s� �r�a�n�g�e�d� �f�r�o�m� 

�0�.�7�%� �t�o� �3�.�0�%� �w�h�i�l�e� �i�n�c�r�e�a�s�e� �r�a�t�e�s� �a�m�o�n�g� �s�e�d�e�n�t�a�r�i�z�e�d� �n�o�m�a�d�s� 

�r�a�n�g�e�d� �f�r�o�m� �2�.�2�%� �t�o� �5�.�7�%� �(�M�e�i�r�,�1�9�8�7�:�1�0�1�)�.� �R�i�s�i�n�g� 

�p�o�p�u�l�a�t�i�o�n�s�,� �d�e�n�s�e�l�y� �c�o�n�c�e�n�t�r�a�t�e�d� �i�n� �e�c�o�l�o�g�i�c�a�l�l�y� �m�a�r�g�i�n�a�l� 

�a�r�e�a�s� �s�p�e�l�l�s� �p�o�t�e�n�t�i�a�l� �d�i�s�a�s�t�e�r�.� �I�n� �a�d�d�i�t�i�o�n�,� �s�e�d�e�n�t�a�r�i�z�e�d� 

�n�o�m�a�d�s� �d�o� �n�o�t� �f�o�r�s�a�k�e� �l�i�v�e�s�t�o�c�k� �k�e�e�p�i�n�g� �w�h�i�c�h� �a�d�d�s� �t�o� �a� 

�w�o�r�s�e�n�i�n�g� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�c�e�n�a�r�i�o�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� 

�n�e�g�l�e�c�t�i�n�g� �o�u�t�l�y�i�n�g� �g�r�a�z�i�n�g� �a�r�e�a�s� �r�e�s�u�l�t�s� �i�n� �t�h�e� �i�n�v�a�s�i�o�n� �o�f� 

�b�u�s�h� �a�n�d� �t�h�e�r�e�f�o�r�e� �t�s�e�t�s�e� �f�l�y�,� �r�e�n�d�e�r�i�n�g� �s�u�c�h� �a�r�e�a�s� 

�i�n�h�o�s�p�i�t�a�b�l�e� �a�n�d� �t�h�e�r�e�f�o�r�e� �f�u�r�t�h�e�r� �r�e�d�u�c�i�n�g� �a�v�a�i�l�a�b�l�e
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�g�r�a�z�i�n�g� �a�r�e�a�s� �(�H�j�o�r�t�,�1�9�8�1�)�.� �R�i�s�i�n�g� �p�o�p�u�l�a�t�i�o�n�s� �a�l�s�o� �m�e�a�n�s� 

�i�n�c�r�e�a�s�e�d� �s�o�c�i�a�l� �s�e�r�v�i�c�e� �n�e�e�d�s� �o�f� �p�e�o�p�l�e� �w�h�o� �a�r�e� �u�s�u�a�l�l�y� 

�p�o�o�r�l�y� �s�e�r�v�e�d� �a�l�r�e�a�d�y�.� �T�h�e� �r�e�s�u�l�t�i�n�g� �e�c�o�l�o�g�i�c�a�l� �a�n�d� 

�e�c�o�n�o�m�i�c� �s�t�r�e�s�s�e�s� �c�o�u�l�d� �b�e� �a�v�o�i�d�e�d�,� �a�c�c�o�r�d�i�n�g� �t�o� �M�e�i�r�,� �i�f� 

�g�o�v�e�r�n�m�e�n�t�s� �a�d�o�p�t� �a� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�o�l�i�c�y� �f�o�r� �n�o�m�a�d�s� 

�w�h�i�c�h� �d�o�e�s� �n�o�t� �r�e�q�u�i�r�e� �a� �s�h�i�f�t� �t�o�w�a�r�d� �s�e�d�e�n�t�a�r�y� �a�g�r�i�c�u�l�t�u�r�e� 

�(�M�e�i�r�,�1�9�8�7�:�1�0�3�)�.� �H�o�g�g� �(�1�9�8�7�:�4�8�)� �a�l�s�o� �h�o�l�d�s� �t�h�i�s� �v�i�e�w�,� 

�s�u�g�g�e�s�t�i�n�g� �t�h�a�t� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �i�n� �K�e�n�y�a� �m�i�g�h�t� �b�e� �h�a�l�t�e�d� 

�m�o�r�e� �e�f�f�e�c�t�i�v�e�l�y� �i�f� �c�u�r�r�e�n�t� �g�o�v�e�r�n�m�e�n�t� �s�e�d�e�n�t�a�r�i�z�a�t�i�o�n� 

�p�o�l�i�c�i�e�s� �w�e�r�e� �c�h�a�n�g�e�d� �r�a�t�h�e�r� �t�h�a�n� �p�a�s�t�o�r�a�l�i�s�t�s �� �l�a�n�d�-�u�s�e� 

�p�r�a�c�t�i�c�e�s�.� 

�T�h�e� �a�d�o�p�t�i�o�n� �o�f� �a� �n�o�n�-�s�e�d�e�n�t�a�r�i�z�i�n�g� �p�a�s�t�o�r�a�l� �p�o�l�i�c�y� 

�c�o�u�l�d� �f�o�r�m� �t�h�e� �b�a�s�i�s� �o�f� �s�u�s�t�a�i�n�a�b�l�e� �d�r�y�l�a�n�d� �d�e�v�e�l�o�p�m�e�n�t�.� �A�s� 

�e�v�i�d�e�n�c�e�,� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �w�h�o�s�e� �t�r�a�d�i�t�i�o�n�a�l� �p�r�a�c�t�i�c�e�s�,� 

�p�a�r�t�i�c�u�l�a�r�l�y� �m�o�b�i�l�i�t�y�,� �h�a�v�e� �b�e�e�n� �l�i�t�t�l�e� �d�i�s�r�u�p�t�e�d� �b�y� �o�u�t�s�i�d�e� 

�i�n�t�e�r�v�e�n�t�i�o�n� �m�a�y� �b�e� �m�o�r�e� �s�o�c�i�a�l�l�y�,� �e�c�o�n�o�m�i�c�a�l�l�y�,� �a�n�d� 

�e�c�o�l�o�g�i�c�a�l�l�y� �s�t�a�b�l�e� �t�h�a�n� �t�h�e�i�r� �s�e�d�e�n�t�a�r�i�z�e�d� �c�o�u�n�t�e�r�p�a�r�t�s�.� 

�H�e�l�l�a�n�d� �(�1�9�8�2�:�2�4�1�)� �c�o�n�t�e�n�d�s� �t�h�a�t� �B�o�r�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �o�f� 

�s�o�u�t�h�e�r�n� �E�t�h�i�o�p�i�a� �(�j�u�s�t� �n�o�r�t�h� �o�f� �t�h�e� �K�e�n�y�a� �b�o�r�d�e�r�)� �"�s�e�e�m� �t�o� 

�l�i�v�e� �i�n� �a� �f�i�n�e�l�y� �a�d�j�u�s�t�e�d� �a�d�a�p�t�a�t�i�o�n� �i�n� �a�n� �a�r�e�a� �w�h�i�c�h� �i�s� 

�c�o�m�p�a�r�a�t�i�v�e�l�y� �l�i�t�t�l�e� �d�e�g�r�a�d�e�d�"�.� �H�e� �a�t�t�r�i�b�u�t�e�s� �t�h�i�s� 

�p�e�r�c�e�p�t�i�o�n� �t�o� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e�s�e� �B�o�r�a�n� �h�a�v�e� �o�n�l�y� �b�e�e�n� 

�m�a�r�g�i�n�a�l�l�y� �a�f�f�e�c�t�e�d� �b�y� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �l�a�r�g�e�-�s�c�a�l�e� �f�a�m�i�n�e� 

�r�e�l�i�e�f�,� �t�h�u�s� �t�h�e�i�r� �e�f�f�e�c�t�i�v�e� �t�r�a�d�i�t�i�o�n�a�l� �c�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s� 

�h�a�v�e� �r�e�m�a�i�n�e�d� �i�n�t�a�c�t�.� �O�n� �t�h�e� �K�e�n�y�a� �s�i�d�e� �o�f� �t�h�e� �b�o�r�d�e�r� �t�h�e� 

�B�o�r�a�n� �a�r�e� �i�n� �a� �m�u�c�h� �d�i�f�f�e�r�e�n�t� �s�i�t�u�a�t�i�o�n�.� �H�o�g�g� �(�1�9�8�5�)
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�e�x�p�l�a�i�n�s� �h�o�w� �t�h�e� �K�e�n�y�a� �g�o�v�e�r�n�m�e�n�t� �s�e�t�t�l�e�d� �m�a�n�y� �B�o�r�a�n� 

�p�a�s�t�o�r�a�l�i�s�t�s� �o�n�t�o� �i�r�r�i�g�a�t�i�o�n� �s�c�h�e�m�e�s� �a�f�t�e�r� �t�h�e� �"�S�h�i�f�t�a�"� �w�a�r� 

�w�i�t�h� �S�o�m�a�l�i�a� �i�n� �t�h�e� �1�9�6�0�s�.� �T�h�e� �r�e�s�u�l�t� �h�a�s� �b�e�e�n� �t�h�e� �g�r�a�d�u�a�l� 

�p�a�u�p�e�r�i�z�a�t�i�o�n� �o�f� �t�h�i�s� �o�n�c�e� �w�e�a�l�t�h�y� �t�r�i�b�e� �a�n�d� �i�n�c�r�e�a�s�e�d� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �d�u�e� �t�o� �r�e�s�t�r�i�c�t�e�d� �g�r�a�z�i�n�g�.� 

�S�i�m�i�l�a�r� �t�o� �t�h�e� �E�t�h�i�o�p�i�a� �B�o�r�a�n�,� �d�u�r�i�n�g� �t�h�e� �d�r�o�u�g�h�t�s� �o�f� 

�1�9�7�9�-�8�1� �a�n�d� �1�9�8�4� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a� �(�o�f� �s�o�u�t�h�e�r�n� �T�u�r�k�a�n�a� 

�D�i�s�t�r�i�c�t�)� �"�s�e�e�m�e�d� �t�o� �b�e� �g�o�i�n�g� �a�b�o�u�t� �t�h�e�i�r� �b�u�s�i�n�e�s�s� �a�s� �u�s�u�a�l� 

�a�n�d� �s�u�r�v�i�v�i�n�g� �t�h�e� �d�e�v�a�s�t�a�t�i�n�g� �d�r�o�u�g�h�t�.� �W�h�i�l�e� �t�h�e�y� �s�u�f�f�e�r�e�d� 

�t�e�m�p�o�r�a�r�y� �h�u�n�g�e�r� �a�n�d� �l�o�s�s�e�s� �a�m�o�n�g� �t�h�e�i�r� �l�i�v�e�s�t�o�c�k�,� �f�o�r� �t�h�e� 

�N�g�i�s�o�n�y�o�k�a� �t�h�e�r�e� �w�a�s� �n�o� �f�a�m�i�n�e�,� �n�o� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�g�r�a�d�a�t�i�o�n� 

�a�n�d� �n�o� �n�e�e�d� �f�o�r� �o�u�t�s�i�d�e� �r�e�l�i�e�f�"� �(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�3�3�)�.� 

�T�h�i�s� �s�i�t�u�a�t�i�o�n� �i�s� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �m�a�s�s�i�v�e� �f�a�m�i�n�e� �r�e�l�i�e�f� 

�e�f�f�o�r�t�s� �t�h�a�t� �w�e�r�e� �u�n�d�e�r� �w�a�y� �a�m�o�n�g� �t�h�e� �T�u�r�k�a�n�a� �i�n� �t�h�e� 

�n�o�r�t�h�e�r�n� �p�a�r�t� �o�f� �t�h�e� �d�i�s�t�r�i�c�t�,� �n�e�a�r�l�y� �o�n�e�-�t�h�i�r�d� �o�f� �w�h�o�m� 

�o�c�c�u�p�i�e�d� �f�a�m�i�n�e� �r�e�l�i�e�f� �c�a�m�p�s� �d�u�r�i�n�g� �t�h�i�s� �t�i�m�e�.� �A�s� �w�i�t�h� 

�H�e�l�l�a�n�d� �a�n�d� �t�h�e� �B�o�r�a�n�,� �M�c�C�a�b�e� �a�n�d� �E�l�l�i�s� �(�1�9�8�7�:�3�9�)� �a�t�t�r�i�b�u�t�e� 

�t�h�e� �s�u�c�c�e�s�s� �o�f� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a� �t�o� �t�h�e� �m�a�i�n�t�e�n�a�n�c�e� �o�f� 

�t�r�a�d�i�t�i�o�n�a�l� �h�e�r�d�i�n�g� �p�r�a�c�t�i�c�e�s� �a�n�d� �"�b�e�c�a�u�s�e� �t�h�e�i�r� �s�y�s�t�e�m� �h�a�s� 

�n�o�t� �b�e�e�n� �d�i�s�r�u�p�t�e�d� �b�y� �w�e�l�l�-�m�e�a�n�i�n�g� �b�u�t� �i�n�a�p�p�r�o�p�r�i�a�t�e� 

�d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.�"� �T�h�e�i�r� �c�o�m�m�e�n�t�s� �r�e�g�a�r�d�i�n�g� �K�e�n�y�a ��s� 

�R�i�f�t� �V�a�l�l�e�y� �c�o�u�l�d� �a�p�p�l�y� �t�o� �p�a�s�t�o�r�a�l� �r�e�g�i�o�n�s� �g�e�n�e�r�a�l�l�y�:� 

�I�n� �t�h�e� �h�a�r�s�h� �e�n�v�i�r�o�n�m�e�n�t� �o�f� �t�h�e� �R�i�f�t� �V�a�l�l�e�y�,� �p�a�s�t�o�r�a�l�i�s�m� �h�a�s� 
�s�u�p�p�o�r�t�e�d� �h�u�m�a�n�i�t�y� �f�o�r� �a� �l�o�n�g� �t�i�m�e�.� �I�t� �w�o�u�l�d� �b�e� �a� �s�e�r�i�o�u�s� 
�m�i�s�t�a�k�e� �t�o� �a�s�s�u�m�e� �t�h�a�t� �s�u�c�h� �a� �t�i�m�e�-�t�e�s�t�e�d� �s�t�r�a�t�e�g�y� �c�a�n� 
�e�a�s�i�l�y� �b�e� �r�e�p�l�a�c�e�d� �b�y� �p�r�a�c�t�i�c�e�s� �d�e�v�e�l�o�p�e�d� �i�n� �a�n�o�t�h�e�r� �t�i�m�e� 
�a�n�d� �a�n�o�t�h�e�r� �p�l�a�c�e�.� �(�M�c�C�a�b�e� �a�n�d� �E�l�l�i�s�,�1�9�8�7�:�4�0�)
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�P�A�S�T�O�R�A�L�I�S�T�S �� �E�C�O�N�O�M�I�C� �R�A�T�I�O�N�A�L�I�T�Y� 

�L�i�n�k�e�d� �t�o� �a�l�l�e�g�a�t�i�o�n�s� �o�f� �w�i�d�e�s�p�r�e�a�d� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�r�e� 

�r�e�p�o�r�t�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s �� �"�i�r�r�a�t�i�o�n�a�l�i�t�y�"� �i�n� �e�c�o�n�o�m�i�c� 

�m�a�t�t�e�r�s�.� �H�e�r�s�k�o�v�i�t�s �� �(�1�9�2�6�)� �w�o�r�k� �p�o�p�u�l�a�r�i�z�e�d� �t�h�e� �n�o�t�i�o�n� �o�f� 

�t�h�e� �"�c�a�t�t�l�e� �c�o�m�p�l�e�x�"� �i�n� �w�h�i�c�h� �h�e�r�d�e�r�s� �d�e�s�i�r�e�d� �e�v�e�r�-�l�a�r�g�e�r� 

�h�e�r�d�s�,� �n�o�t� �f�o�r� �r�e�a�s�o�n�s� �o�f� �a�s�s�u�r�e�d� �s�u�b�s�i�s�t�e�n�c�e�,� �b�u�t� �p�r�i�m�a�r�i�l�y� 

�f�o�r� �s�t�a�t�u�s� �a�n�d� �p�r�e�s�t�i�g�e�.� �S�u�b�s�e�q�u�e�n�t� �p�e�r�c�e�p�t�i�o�n�s�,� �b�o�t�h� �i�n� 

�t�h�e� �c�o�l�o�n�i�a�l� �a�n�d� �p�o�s�t�-�i�n�d�e�p�e�n�d�e�n�c�e� �p�e�r�i�o�d�s� �o�f� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �a�n�d� �o�f� �t�h�e� �f�a�i�l�u�r�e� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e� �a�s� �p�l�a�n�n�e�d� �i�n� �g�o�v�e�r�n�m�e�n�t� �c�a�t�t�l�e�-�m�a�r�k�e�t�i�n�g� 

�o�b�j�e�c�t�i�v�e�s� �w�e�r�e� �m�o�s�t� �o�f�t�e�n� �a�t�t�r�i�b�u�t�e�d� �t�o� �p�a�s�t�o�r�a�l�i�s�t�s �� 

�"�i�r�r�a�t�i�o�n�a�l�"� �c�a�t�t�l�e�-�c�o�m�p�l�e�x� �m�i�n�d�s�e�t�*�.� 

�A�s� �s�t�a�t�e�d� �a�b�o�v�e�,� �t�h�e� �c�o�n�v�e�n�t�i�o�n�a�l�,� �"�e�c�o�l�o�g�i�c�a�l�"� 

�c�o�n�c�e�p�t�i�o�n� �e�x�p�r�e�s�s�e�d�,� �f�o�r� �e�x�a�m�p�l�e�,� �b�y� �B�r�o�w�n� �(�1�9�7�1�)�,� �P�r�a�t�t� 

�a�n�d� �G�w�y�n�n�e� �(�1�9�7�7�)�,� �a�n�d� �R�u�t�h�e�n�b�u�r�g� �(�1�9�8�0�)� �i�s� �t�h�a�t� �t�r�a�d�i�t�i�o�n�a�l� 

�p�a�s�t�o�r�a�l� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �s�t�r�a�t�e�g�i�e�s� �a�r�e� �i�r�r�a�t�i�o�n�a�l� �i�n� �t�h�e� 

�s�e�n�s�e� �t�h�a�t� �t�h�e�y� �l�e�a�d� �i�n�e�v�i�t�a�b�l�y� �t�o� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�d�e�t�e�r�i�o�r�a�t�i�o�n�.� �M�i�l�k� �p�r�o�d�u�c�t�i�o�n� �i�n� �a�r�i�d� �a�n�d� �s�e�m�i�-�a�r�i�d� �a�r�e�a�s�,� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�i�s� �v�i�e�w�,� �r�e�s�u�l�t�s� �i�n� �k�e�e�p�i�n�g� �h�i�g�h� �p�e�r�c�e�n�t�a�g�e�s� 

�o�f� �m�a�t�u�r�e� �f�e�m�a�l�e�s�.� �T�h�i�s� �s�i�t�u�a�t�i�o�n� �c�r�e�a�t�e�s� �e�x�c�e�s�s�i�v�e� 

�r�e�p�r�o�d�u�c�t�i�v�e� �c�a�p�a�c�i�t�y� �t�h�r�o�u�g�h� �w�h�i�c�h� �a�n�i�m�a�l� �p�o�p�u�l�a�t�i�o�n�s� �r�i�s�e� 

�q�u�i�c�k�l�y�.� �I�n� �a�d�d�i�t�i�o�n�,� �d�i�v�i�d�i�n�g� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �b�e�t�w�e�e�n� 
� � 

�*� �F�o�r� �e�x�a�m�p�l�e�,� �N�e�s�t�e�r� �e�t� �a�l�.� �r�e�m�a�r�k� �t�h�a�t� �t�h�e� 
�p�a�s�t�o�r�a�l�i�s�t�.�.�.�"�l�i�v�e�s� �o�u�t�s�i�d�e� �o�r� �o�n� �t�h�e� �f�r�i�n�g�e�s� �o�f� �a� �m�o�n�e�t�a�r�y� 
�e�c�o�n�o�m�y� �a�n�d� �u�s�u�a�l�l�y� �h�e� �a�t�t�a�c�h�e�s� �g�r�e�a�t�e�r� �i�m�p�o�r�t�a�n�c�e� �t�o� �t�h�e� 
�n�u�m�b�e�r� �o�f� �h�i�s� �s�t�o�c�k� �t�h�a�n� �t�o� �t�h�e�i�r� �p�r�o�d�u�c�t�i�v�e� �e�f�f�i�c�i�e�n�c�y�.�"� 
�(�N�e�s�t�e�r� �e�t� �a�l�.�,�1�9�7�4� �i�n� �H�o�r�o�w�i�t�z�,�1�9�7�9�:�2�0�)
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�c�a�l�v�e�s� �a�n�d� �h�u�m�a�n�s� �r�e�q�u�i�r�e�s� �e�v�e�n� �l�a�r�g�e�r� �a�n�i�m�a�l� �p�o�p�u�l�a�t�i�o�n�s� �t�o� 

�i�n�s�u�r�e� �a�d�e�q�u�a�t�e� �n�u�t�r�i�t�i�o�n� �f�o�r� �b�o�t�h�.� �T�h�e� �a�l�a�r�m�i�n�g� �c�o�n�c�l�u�s�i�o�n� 

�i�s� �t�h�a�t� �a�n�i�m�a�l� �n�u�m�b�e�r�s� �r�i�s�e� �u�n�c�o�n�t�r�o�l�l�a�b�l�y�,� �w�h�i�c�h�,� �i�n� 

�m�a�r�g�i�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�s�,� �l�e�a�d�s� �t�o� �o�v�e�r�g�r�a�z�i�n�g� �a�n�d� 

�d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�.� �T�h�i�s� �s�c�e�n�a�r�i�o� �h�a�d� �m�o�v�e�d� �B�r�o�w�n� �t�o� �s�t�a�t�e� 

�t�h�a�t� �e�v�e�n� �u�n�d�e�r� �n�o�r�m�a�l� �c�i�r�c�u�m�s�t�a�n�c�e�s� �s�u�b�s�i�s�t�e�n�c�e� �p�a�s�t�o�r�a�l�i�s�m� 

�i�s� �n�o�t� �s�u�s�t�a�i�n�a�b�l�e�:� 

�T�h�e�s�e� �c�o�n�s�i�d�e�r�a�t�i�o�n�s� �a�p�p�e�a�r� �t�o� �m�a�k�e� �i�t� �a�l�m�o�s�t� �i�m�p�o�s�s�i�b�l�e� �t�o� 
�m�a�i�n�t�a�i�n� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �s�o�u�n�d� �c�o�n�d�i�t�i�o�n� �o�n� �a� �s�u�s�t�a�i�n�e�d�-� 
�y�i�e�l�d� �b�a�s�i�s� �s�o� �l�o�n�g� �a�s� �t�h�e� �e�c�o�l�o�g�i�c�a�l�l�y� �u�n�s�o�u�n�d� �p�r�a�c�t�i�c�e� �o�f� 
�d�e�p�e�n�d�i�n�g� �o�n� �m�i�l�k� �f�o�r� �s�u�b�s�i�s�t�e�n�c�e� �p�e�r�s�i�s�t�s�.� �T�h�e�y� �a�l�s�o� 
�e�x�p�l�a�i�n� �t�h�e� �a�l�l�-�t�o�o�-�c�o�m�m�o�n� �s�i�t�u�a�t�i�o�n� �o�f� �r�a�t�h�e�r� �w�i�d�e�s�p�r�e�a�d� 
�l�o�c�a�l� �d�a�m�a�g�e� �t�o� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t�,� �e�v�e�n� �w�h�e�n� �t�h�e� �o�v�e�r�a�l�l� �h�u�m�a�n� 
�p�o�p�u�l�a�t�i�o�n�/�s�t�o�c�k� �p�o�p�u�l�a�t�i�o�n� �f�i�g�u�r�e�s� �f�o�r� �a�n�y� �g�i�v�e�n� �a�r�e�a� �d�o� 
�n�o�t� �a�p�p�e�a�r� �e�x�c�e�s�s�i�v�e�.� �(�B�r�o�w�n�,� �1�9�7�1�:�9�7�)� 

�H�o�w�e�v�e�r�,� �s�u�c�h� �c�o�n�s�e�q�u�e�n�c�e�s� �a�r�e� �l�a�r�g�e�l�y� �t�h�e�o�r�e�t�i�c�a�l� �a�n�d� 

�n�o�t� �n�e�c�e�s�s�a�r�i�l�y� �b�a�s�e�d� �o�n� �e�m�p�i�r�i�c�a�l� �e�v�i�d�e�n�c�e� �(�H�j�o�r�t�,�1�9�8�1�)�.� 

�W�h�i�l�e� �r�e�s�e�a�r�c�h� �o�n� �a� �n�u�m�b�e�r� �o�f� �t�o�p�i�c�s� �r�e�l�a�t�i�n�g� �t�o� �p�a�s�t�o�r�a�l�i�s�m� 

�i�s� �s�o�r�e�l�y� �l�a�c�k�i�n�g�,� �t�h�e� �r�e�s�u�l�t�s� �o�f� �o�n�e� �s�t�u�d�y� �i�n� �K�e�n�y�a� 

�a�c�t�u�a�l�l�y� �r�e�f�u�t�e�s� �B�r�o�w�n ��s� �c�l�a�i�m�s�.� �R�e�g�a�r�d�i�n�g� �t�h�e� �a�s�s�u�m�p�t�i�o�n� 

�t�h�a�t� �t�r�a�d�i�t�i�o�n�a�l� �s�t�r�a�t�e�g�i�e�s� �l�e�a�d� �t�o� �i�n�c�r�e�a�s�e�d� �h�e�r�d� �s�i�z�e�s� �a�n�d� 

�t�h�u�s� �l�a�n�d� �d�e�g�r�a�d�a�t�i�o�n�,� �C�o�u�g�h�e�n�o�u�r� �e�t� �a�l�. ��s� �(�1�9�8�5�)� �f�i�n�d�i�n�g�s� 

�f�r�o�m� �a� �s�t�u�d�y� �a�m�o�n�g� �t�h�e� �N�g�i�s�o�n�y�o�k�a� �T�u�r�k�a�n�a� �"�d�o� �n�o�t� �s�u�p�p�o�r�t� 

�t�h�e� �c�a�u�s�a�l� �r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �p�a�s�t�o�r�a�l� �b�i�o�l�o�g�y� �a�n�d� �l�a�n�d� 

�d�e�g�r�a�d�a�t�i�o�n�"� �(�C�o�u�g�h�e�n�o�u�r� �e�t� �a�l�.�,�1�9�8�5�:�6�2�4�)�.� �T�h�e�i�r� �f�i�n�d�i�n�g�s� 

�i�n�c�l�u�d�e�:� 

�F�i�r�s�t�,� �w�h�i�l�e� �p�r�e�d�o�m�i�n�a�n�t�l�y� �f�e�m�a�l�e� �m�i�l�k�i�n�g� �h�e�r�d�s� �h�a�v�e� �i�n�h�e�r�-� 
�e�n�t�l�y� �h�i�g�h� �r�e�p�r�o�d�u�c�t�i�v�e� �c�a�p�a�c�i�t�y�,� �p�r�o�d�u�c�t�i�o�n� �t�o� �b�i�o�m�a�s�s� �r�a�-
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�t�i�o�s� �a�r�e� �l�o�w� �b�e�c�a�u�s�e� �a� �l�a�r�g�e� �f�r�a�c�t�i�o�n� �o�f� �g�r�o�s�s� �p�r�o�d�u�c�t�i�o�n� �i�s� 
�d�i�v�e�r�t�e�d� �t�o� �a�n�i�m�a�l� �a�n�d� �h�u�m�a�n� �m�a�i�n�t�e�n�a�n�c�e�.� �S�e�c�o�n�d�,� �w�h�i�l�e� 
�m�i�l�k� �c�o�n�s�u�m�p�t�i�o�n� �d�i�v�e�r�t�s� �e�n�e�r�g�y� �f�r�o�m� �y�o�u�n�g� �a�n�i�m�a�l�s�,� �e�n�e�r�g�y� 
�t�r�a�n�s�f�e�r� �t�o� �h�u�m�a�n�s� �t�h�r�o�u�g�h� �m�i�l�k� �i�s� �b�o�t�h� �m�o�r�e� �e�f�f�i�c�i�e�n�t� �a�n�d� 
�m�o�r�e� �s�t�a�b�i�l�i�z�i�n�g� �t�h�a�n� �t�r�a�n�s�f�e�r� �t�h�r�o�u�g�h� �m�e�a�t�.� �T�h�i�r�d�,� �e�x�c�e�s�-� 
�s�i�v�e� �h�e�r�d� �s�i�z�e�s� �w�e�r�e� �n�o�t� �e�n�c�o�u�n�t�e�r�e�d�.� �N�o�n�l�a�c�t�a�t�i�n�g� �a�n�i�m�a�l�s� 
�a�r�e� �n�o�t� �e�x�c�e�s�s�,� �b�u�t� �a�r�e� �"�f�a�l�l�o�w�"� �i�n� �t�h�a�t� �t�h�e�y� �r�e�p�l�e�n�i�s�h� 
�t�h�e�i�r� �e�n�e�r�g�y� �r�e�s�e�r�v�e�s�,� �g�a�t�h�e�r� �e�x�t�e�n�s�i�v�e�l�y� �d�i�s�t�r�i�b�u�t�e�d� �f�o�r�a�g�e� 
�e�n�e�r�g�y�,� �a�n�d� �t�h�e�r�e�f�o�r�e� �s�t�a�b�i�l�i�z�e� �t�e�m�p�o�r�a�l� �a�n�d� �s�p�a�t�i�a�l� �r�e�-� 
�s�o�u�r�c�e� �a�v�a�i�l�a�b�i�l�i�t�y�.� �F�o�u�r�t�h�,� �l�o�w� �a�n�i�m�a�l� �p�r�o�d�u�c�t�i�v�i�t�i�e�s� �d�i�d� 
�n�o�t� �r�e�s�u�l�t� �i�n� �a� �h�i�g�h� �r�a�t�i�o� �o�f� �l�i�v�e�s�t�o�c�k� �t�o� �h�u�m�a�n�s�.� 
�(�C�o�u�g�h�e�n�o�u�r� �e�t� �a�l�.�,�1�9�8�5�:�6�2�4�)� 

�T�h�e� �F�o�c�u�s� �o�n� �B�e�e�f� 

�P�r�i�o�r� �t�o� �s�u�c�h� �r�e�c�e�n�t� �f�i�n�d�i�n�g�s�,� �t�h�e� �"�e�c�o�l�o�g�i�c�a�l�"� �v�i�e�w� 

�t�h�a�t� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �w�a�s� �a� �m�o�r�e� �r�a�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� �a�c�t�i�v�i�t�y� 

�w�a�s� �t�h�e� �a�c�c�e�p�t�e�d� �v�i�e�w�p�o�i�n�t� �g�u�i�d�i�n�g� �d�e�v�e�l�o�p�m�e�n�t� �a�t�t�e�m�p�t�s�.� 

�T�h�e�r�e�f�o�r�e�,� �i�n� �a�t�t�e�m�p�t�i�n�g� �t�o� �i�n�c�r�e�a�s�e� �p�r�o�d�u�c�t�i�v�i�t�y� �a�n�d� �t�o� 

�d�e�c�r�e�a�s�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�g�r�a�d�a�t�i�o�n�,� �c�o�n�v�e�n�t�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�a�p�p�r�o�a�c�h�e�s� �h�a�v�e� �m�o�s�t� �o�f�t�e�n� �a�s�s�u�m�e�d� �a� �t�r�a�n�s�f�o�r�m�a�t�i�o�n� �f�r�o�m� 

�t�r�a�d�i�t�i�o�n�a�l� �p�a�s�t�o�r�a�l�i�s�m� �i�n�t�o� �c�o�m�m�e�r�c�i�a�l� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n�.� �A�s� 

�S�w�i�f�t� �(�1�9�8�2�a�:�1�6�8�)� �s�t�a�t�e�s�:� 

�G�o�v�e�r�n�m�e�n�t�s� �a�n�d� �t�h�e�i�r� �a�d�v�i�s�o�r�s� �h�a�v�e� �v�e�r�y� �s�t�e�r�e�o�t�y�p�e�d� �v�i�e�w�s� 
�a�b�o�u�t� �w�h�a�t� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �d�r�y� �a�r�e�a�s� �s�h�o�u�l�d� �c�o�n�s�i�s�t� �o�f�.� 
�-�.�.�W�h�e�r�e� �g�o�v�e�r�n�m�e�n�t�s� �d�o� �t�h�i�n�k� �o�f� �d�e�v�e�l�o�p�i�n�g� �t�r�a�d�i�t�i�o�n�a�l� 
�l�i�v�e�s�t�o�c�k� �h�u�s�b�a�n�d�r�y�,� �t�h�e�i�r� �p�l�a�n�s� �a�r�e� �m�o�s�t� �o�f�t�e�n� �g�u�i�d�e�d� �b�y� 
�p�r�e�c�o�n�c�e�p�t�i�o�n�s� �a�r�i�s�i�n�g� �f�r�o�m� �t�h�e� �W�e�s�t�e�r�n� �o�r� �N�o�r�t�h� �A�m�e�r�i�c�a�n� 
�t�r�a�i�n�i�n�g� �o�f� �m�o�s�t� �o�f� �t�h�e�i�r� �n�a�t�i�o�n�a�l� �a�n�d� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�d�v�i�-� 
�s�o�r�s�:� �t�h�a�t� �c�a�t�t�l�e� �a�r�e� �t�h�e� �o�n�l�y� �i�m�p�o�r�t�a�n�t� �a�n�i�m�a�l�s�,� �t�h�a�t� �m�e�a�t� 
�p�r�o�d�u�c�t�i�o�n� �f�o�r� �l�o�c�a�l� �u�r�b�a�n� �c�o�n�s�u�m�p�t�i�o�n� �o�r� �e�x�p�o�r�t� �h�a�s� �p�r�i�o�r�-� 
�i�t�y�,� �t�h�a�t� �t�h�e�r�e� �i�s� �a� �l�a�r�g�e� �u�n�t�a�p�p�e�d� �p�o�t�e�n�t�i�a�l� �s�u�r�p�l�u�s� �o�f� 
�m�a�l�e� �c�a�t�t�l�e� �r�e�a�d�y� �t�o� �b�e� �m�a�r�k�e�t�e�d� �i�f� �p�a�s�t�o�r�a�l�i�s�t�s� �c�a�n� �b�e� �p�e�r�-� 
�s�u�a�d�e�d� �t�o� �a�b�a�n�d�o�n� �i�r�r�a�t�i�o�n�a�l� �h�o�a�r�d�i�n�g�,� �t�h�a�t� �p�r�e�s�e�n�t� �m�a�r�k�e�t�-� 
�i�n�g� �c�h�a�i�n�s� �a�r�e� �i�n�e�f�f�i�c�i�e�n�t�,� �a�n�d� �t�h�a�t� �w�a�t�e�r� �a�n�d� �d�i�s�e�a�s�e� �c�o�n�-� 
�t�r�o�l� �a�r�e� �t�h�e� �m�a�i�n� �f�e�a�s�i�b�l�e� �i�n�p�u�t�s�.
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�T�h�i�s� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �o�r�i�e�n�t�a�t�i�o�n� �a�n�d� �t�h�e� �d�e�s�i�r�e� �t�o� �p�e�r�-� 

�s�u�a�d�e� �p�a�s�t�o�r�a�l�i�s�t�s� �t�o� �c�o�m�p�l�y� �i�s� �e�v�i�d�e�n�c�e�d� �i�n� �E�v�a�n�g�e�l�o�u ��s� 

�(�1�9�8�4�:�1�2�3�)� �w�o�r�d�s� �i�n� �r�e�f�e�r�e�n�c�e� �t�o� �K�e�n�y�a�:� 

�K�e�n�y�a ��s� �m�e�a�t� �s�u�p�p�l�y� �i�s� �n�o�t� �k�e�e�p�i�n�g� �p�a�c�e� �w�i�t�h� �r�i�s�i�n�g� �l�e�v�e�l�s� 
�o�f� �d�e�m�a�n�d� �a�n�d� �s�h�o�r�t�a�g�e�s� �a�r�e� �l�i�k�e�l�y� �t�o� �o�c�c�u�r� �w�i�t�h�i�n� �t�h�e� 
�d�e�c�a�d�e� �i�f� �p�r�e�s�e�n�t� �t�r�e�n�d�s� �c�o�n�t�i�n�u�e�.� �.�.�.�t�h�e� �p�r�o�d�u�c�t�i�o�n� �a�n�d� 
�o�f�f�t�a�k�e� �p�o�t�e�n�t�i�a�l�s� �o�f� �t�h�e� �n�a�t�i�o�n ��s� �r�a�n�g�e�l�a�n�d�s� �w�i�l�l� �n�e�e�d� �t�o� 
�b�e� �m�o�r�e� �e�f�f�e�c�t�i�v�e�l�y� �e�x�p�l�o�i�t�e�d� �i�f� �t�h�e� �b�u�r�g�e�o�n�i�n�g� �d�e�m�a�n�d� �f�o�r� 
�b�e�e�f�,� �m�u�t�t�o�n� �a�n�d� �g�o�a�t� �m�e�a�t� �i�s� �t�o� �b�e� �s�a�t�i�s�f�i�e�d�.� 

�A�l�t�h�o�u�g�h� �t�h�e� �r�h�e�t�o�r�i�c� �o�f� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� 

�o�f�t�e�n� �s�t�a�t�e�s� �a�s� �t�h�e�i�r� �p�r�i�m�a�r�y� �g�o�a�l� �t�h�e� �p�r�o�m�o�t�i�o�n� �o�f� �h�e�r�d�e�r� 

�w�e�l�f�a�r�e�,� �s�t�a�t�e�m�e�n�t�s� �s�u�c�h� �a�s� �t�h�e� �o�n�e� �a�b�o�v�e� �r�e�f�l�e�c�t� �t�h�e� �r�e�a�l� 

�g�o�a�l�s� �o�f� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �-� �c�h�e�a�p� �f�o�o�d� �f�o�r� �n�o�n�-�p�a�s�t�o�r�a�l�-� 

�i�s�t�s�.� 

�O�f�f�t�a�k�e� 

�A�s� �a� �r�e�s�u�l�t� �o�f� �t�h�i�s� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �b�i�a�s�,� �a�s�s�e�s�s�m�e�n�t�s� �o�f� 

�p�a�s�t�o�r�a�l�i�s�t� �"�r�a�t�i�o�n�a�l�i�t�y�"� �a�n�d� �e�f�f�i�c�i�e�n�c�y� �h�a�v�e� �o�f�t�e�n� �b�e�e�n� 

�b�a�s�e�d� �o�n� �h�o�w� �h�e�r�d�e�r�s� �b�e�h�a�v�e� �t�o�w�a�r�d�s� �t�h�e� �m�a�r�k�e�t� 

�(�H�o�r�o�w�i�t�z�,�1�9�7�9�)�.� �H�o�w�e�v�e�r�,� �i�n� �s�p�i�t�e� �o�f� �t�h�e� �p�o�s�s�i�b�i�l�i�t�y� �o�f� 

�m�a�k�i�n�g� �m�o�n�e�y� �t�h�r�o�u�g�h� �l�i�v�e�s�t�o�c�k� �s�a�l�e�s�,� �t�h�e�y� �(�p�a�r�t�i�c�u�l�a�r�l�y� 

�E�a�s�t� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l�i�s�t�s�)� �c�o�n�t�i�n�u�e� �t�o� �u�t�i�l�i�z�e� �h�e�r�d�s� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�r�a�d�i�t�i�o�n�a�l� �s�t�r�a�t�e�g�i�e�s� �o�f� �f�a�m�i�l�y� �c�o�n�s�u�m�p�t�i�o�n� �o�f� 

�m�i�l�k� �p�r�o�d�u�c�t�s� �a�n�d� �a�n�i�m�a�l� �e�x�c�h�a�n�g�e� �t�h�r�o�u�g�h� �s�o�c�i�a�l� �r�e�l�a�t�i�o�n�s�.� 

�T�h�e� �e�x�p�e�c�t�a�t�i�o�n� �w�a�s� �t�h�a�t� �i�n�c�e�n�t�i�v�e�s� �s�u�c�h� �a�s� �h�i�g�h�e�r� 

�c�a�t�t�l�e� �p�r�i�c�e�s� �w�o�u�l�d� �c�h�a�n�g�e� �p�a�s�t�o�r�a�l�i�s�t� �b�e�h�a�v�i�o�r� �t�o�w�a�r�d�s� �t�h�e� 

�m�a�r�k�e�t� �a�n�d� �g�r�e�a�t�e�r� �o�f�f�t�a�k�e� �w�o�u�l�d� �f�o�l�l�o�w� �a�u�t�o�m�a�t�i�c�a�l�l�y�.� �W�h�e�n



�7�5� 

�t�h�e� �e�x�p�e�c�t�e�d� �b�e�h�a�v�i�o�r� �d�i�d� �n�o�t� �o�c�c�u�r� �(�a�s� �w�a�s� �o�f�t�e�n� �t�h�e� �c�a�s�e�)� 

�p�a�s�t�o�r�a�l�i�s�t�s� �w�e�r�e� �l�a�b�e�l�e�d� �a�s� �i�r�r�a�t�i�o�n�a�l� �a�n�d� �c�o�n�s�e�r�v�a�t�i�v�e�,� 

�e�x�h�i�b�i�t�i�n�g� �a� �"�p�e�r�v�e�r�s�e� �s�u�p�p�l�y� �r�e�s�p�o�n�s�e�"� �(�S�a�n�f�o�r�d�,�1�9�8�3�:�2�0�1�)�.� 

�T�h�i�s� �r�e�s�p�o�n�s�e� �r�e�f�e�r�s� �t�o� �c�a�s�e�s� �i�n� �w�h�i�c�h� �s�e�l�l�e�r�s� �r�e�s�p�o�n�d� �t�o� 

�r�i�s�i�n�g� �p�r�i�c�e�s� �b�y� �s�e�l�l�i�n�g� �l�e�s�s� �a�n�d� �t�o� �f�a�l�l�i�n�g� �p�r�i�c�e�s� �b�y� 

�s�e�l�l�i�n�g� �m�o�r�e�.� 

�T�h�o�u�g�h� �i�n� �a� �m�a�r�k�e�t�-�o�r�i�e�n�t�e�d� �s�y�s�t�e�m� �s�u�c�h� �b�e�h�a�v�i�o�r� �i�s� 

�i�r�r�a�t�i�o�n�a�l�,� �i�n� �a� �p�r�i�m�a�r�i�l�y� �s�u�b�s�i�s�t�e�n�c�e� �h�e�r�d�i�n�g� �e�c�o�n�o�m�y� �w�h�e�r�e� 

�p�r�o�d�u�c�t�i�o�n� �i�s� �n�o�t� �o�f� �a� �m�a�r�k�e�t�a�b�l�e� �s�u�r�p�l�u�s� �b�u�t� �o�f� �a� �r�e�g�u�l�a�r� 

�d�a�i�l�y� �s�u�p�p�l�y� �o�f� �f�o�o�d� �(�D�y�s�o�n�-�H�u�d�s�o�n� �a�n�d� �D�y�s�o�n� �H�u�d�s�o�n�,� 

�1�9�6�9�:�7�6�)�,� �t�h�i�s� �b�e�h�a�v�i�o�r� �m�a�k�e�s� �e�c�o�n�o�m�i�c� �s�e�n�s�e�.� �I�n� �s�u�b�s�i�s�-� 

�t�e�n�c�e� �p�a�s�t�o�r�a�l�i�s�m� �a� �w�e�t� �s�e�a�s�o�n� �(�a� �t�i�m�e� �w�h�e�n� �l�i�v�e�s�t�o�c�k� �p�r�i�c�e�s� 

�a�r�e� �t�y�p�i�c�a�l�l�y� �h�i�g�h�e�r� �b�e�c�a�u�s�e� �n�o�-�o�n�e� �i�s� �s�e�l�l�i�n�g� �t�h�e�m�)� �i�s� �a� 

�t�i�m�e� �t�o� �b�u�i�l�d�-�u�p� �h�e�r�d�s� �b�o�t�h� �t�o� �r�e�p�l�a�c�e� �a�n�i�m�a�l� �l�o�s�s�e�s� �a�n�d� �a�s� 

�i�n�s�u�r�a�n�c�e� �i�n� �c�a�s�e� �o�f� �f�u�t�u�r�e� �d�r�o�u�g�h�t�;� �e�v�e�n� �t�h�e� �M�a�a�s�a�i�,� �w�h�o� 

�h�a�v�e� �t�h�e� �h�i�g�h�e�s�t� �p�e�r� �c�a�p�i�t�a� �h�o�l�d�i�n�g�s� �o�f� �a�n�y� �A�f�r�i�c�a�n� �p�a�s�t�o�r�a�l� 

�s�o�c�i�e�t�y�,� �h�a�v�e� �t�o�o� �f�e�w� �c�a�t�t�l�e� �t�o� �s�u�r�v�i�v�e� �t�h�e� �w�o�r�s�t� �d�r�o�u�g�h�t�s� 

�(�W�e�s�t�e�r�n� �a�n�d� �F�i�n�c�h�,�1�9�8�6�:�8�9�)�.� �I�n� �a� �d�r�y� �s�e�a�s�o�n� �a�n�i�m�a�l�s� 

�p�r�o�d�u�c�e� �l�e�s�s� �m�i�l�k� �d�u�e� �t�o� �d�e�c�r�e�a�s�e�d� �p�a�s�t�u�r�e� �a�v�a�i�l�a�b�i�l�i�t�y�.� 

�L�i�v�e�s�t�o�c�k� �p�r�i�c�e�s� �f�a�l�l� �a�s� �m�o�r�e� �h�e�r�d�e�r�s� �a�r�e� �w�i�l�l�i�n�g� �t�o� �s�e�l�l� 

�a�n�i�m�a�l�s� �t�o� �o�b�t�a�i�n� �c�a�s�h� �t�o� �p�u�r�c�h�a�s�e� �s�u�p�p�l�e�m�e�n�t�a�l� �f�o�o�d�s�.� 

�I�n� �f�a�c�t�,� �i�t� �m�a�y� �n�o�t� �a�l�w�a�y�s� �b�e� �t�h�e� �c�a�s�e� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t�s� 

�a�r�e� �u�n�w�i�l�l�i�n�g� �t�o� �s�e�l�l� �l�i�v�e�s�t�o�c�k�.� �P�a�s�t�o�r�a�l�i�s�t�s� �r�e�c�o�g�n�i�z�e� �t�h�e� 

�u�s�e�f�u�l�n�e�s�s� �o�f� �m�o�n�e�y� �a�s� �m�u�c�h� �a�s� �a�n�y�o�n�e� �e�l�s�e�,� �w�h�e�t�h�e�r� �f�o�r� 

�g�r�a�i�n� �a�n�d� �o�t�h�e�r� �p�u�r�c�h�a�s�e�d� �f�o�o�d�s� �o�r� �m�a�n�u�f�a�c�t�u�r�e�d� �c�o�n�s�u�m�e�r� 

�g�o�o�d�s�.� �M�w�a�n�i�k�i� �(�1�9�8�0�:�1�0�)� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �s�o�-�c�a�l�l�e�d� �p�e�r�v�e�r�s�e



�7�6� 

�s�u�p�p�l�y� �r�e�s�p�o�n�s�e� �d�o�e�s� �n�o�t� �a�l�w�a�y�s� �h�o�l�d� �t�r�u�e�,� �s�t�a�t�i�n�g� �t�h�a�t� 

�a�m�o�n�g� �t�h�e� �K�a�r�a�m�o�j�o�n�g� �i�t� �i�s� �o�f�t�e�n� �t�h�e� �b�u�y�e�r�s� �w�h�o� �r�e�f�u�s�e� �t�o� 

�b�u�y� �w�h�e�n� �t�h�e� �p�r�i�c�e�s� �a�r�e� �h�i�g�h� �d�u�r�i�n�g� �t�h�e� �w�e�t� �s�e�a�s�o�n�.� �I�t� �w�a�s� 

�f�o�u�n�d� �i�n� �a� �s�u�r�v�e�y� �c�o�n�d�u�c�t�e�d� �a�m�o�n�g� �n�o�r�t�h�e�r�n� �K�e�n�y�a ��s� �R�e�n�d�i�l�l�e� 

�t�h�a�t� �t�h�e�r�e� �w�a�s� �n�o� �s�h�o�r�t�a�g�e� �o�f� �a�n�i�m�a�l�s� �f�o�r� �s�a�l�e� �a�m�o�n�g� �t�h�e� 

�h�e�r�d�e�r�s� �(�N�j�i�r�u�,�1�9�8�6�:�3�3�8�)�.� �T�r�a�d�e�r�s� �w�e�r�e� �a�b�l�e� �t�o� �b�u�y� �a�s� �m�a�n�y� 

�a�n�i�m�a�l�s� �a�s� �t�h�e�y� �w�a�n�t�e�d� �a�n�d� �7�5�%� �o�f� �s�u�r�v�e�y�e�d� �p�a�s�t�o�r�a�l� �h�o�u�s�e�-� 

�h�o�l�d�s� �i�n�d�i�c�a�t�e�d� �t�h�a�t� �t�h�e�r�e� �w�e�r�e� �l�o�n�g� �p�e�r�i�o�d�s� �w�h�e�n� �t�h�e�y� 

�w�a�n�t�e�d� �t�o� �s�e�l�l� �a�n�i�m�a�l�s� �b�u�t� �c�o�u�l�d� �n�o�t� �f�i�n�d� �a� �b�u�y�e�r� 

�(�N�j�i�r�u�,�1�9�8�6�:�3�3�8�)�.� 

�L�i�v�e�s�t�o�c�k� �o�f�f�t�a�k�e� �h�a�s� �a�v�e�r�a�g�e�d� �a�b�o�u�t� �3� �p�e�r�c�e�n�t� �i�n� �A�f�r�i�c�a� 

�c�o�m�p�a�r�e�d� �t�o� �3�5� �t�o� �4�0� �p�e�r�c�e�n�t� �i�n� �N�o�r�t�h� �A�m�e�r�i�c�a� �(�W�a�r�d� �e�t� 

�a�l�.�,�1�9�8�0�)�.� �H�o�w�e�v�e�r�,� �t�h�e�r�e� �a�r�e� �c�o�n�s�t�r�a�i�n�t�s� �t�o� �i�n�c�r�e�a�s�e�d� 

�o�f�f�t�a�k�e� �i�n� �r�e�m�o�t�e� �p�a�s�t�o�r�a�l� �a�r�e�a�s� �w�h�i�c�h� �d�o� �n�o�t� �e�x�i�s�t� �o�r� �e�x�i�s�t� 

�t�o� �a� �l�e�s�s�e�r� �e�x�t�e�n�t� �i�n� �t�h�e� �N�o�r�t�h� �A�m�e�r�i�c�a�n� �s�i�t�u�a�t�i�o�n�.� �A� �m�a�j�o�r� 

�r�e�a�s�o�n� �f�o�r� �l�o�w� �o�f�f�t�a�k�e� �a�m�o�n�g� �t�h�e� �R�e�n�d�i�l�l�e�,� �f�o�r� �e�x�a�m�p�l�e�,� �w�a�s� 

�t�h�a�t� �p�r�i�c�e�s� �p�a�i�d� �f�o�r� �t�h�e�i�r� �a�n�i�m�a�l�s� �w�e�r�e� �s�o� �l�o�w� �t�h�a�t� �t�h�e�r�e� 

�w�a�s� �l�i�t�t�l�e� �i�n�c�e�n�t�i�v�e� �t�o� �s�e�l�l� �(�N�j�i�r�u�,�1�9�8�6�:�3�3�8�)�.� �O�t�h�e�r� �c�o�n�-� 

�s�t�r�a�i�n�t�s� �i�n�c�l�u�d�e�d� �t�h�e� �i�n�a�v�a�i�l�a�b�i�l�i�t�y� �o�f� �m�a�r�k�e�t�s�,� �l�a�c�k� �o�f� 

�c�a�p�i�t�a�l� �a�m�o�n�g� �l�o�c�a�l� �t�r�a�d�e�r�s� �w�i�t�h� �w�h�i�c�h� �t�o� �p�u�r�c�h�a�s�e� �p�a�s�t�o�r�a�l�-� 

�i�s�t�s �� �a�n�i�m�a�l�s�,� �a�n�d� �p�r�o�b�l�e�m�s� �i�n� �t�r�a�n�s�p�o�r�t�i�n�g� �a�n�i�m�a�l�s� �t�o� �m�a�r�-� 

�k�e�t� �(�N�j�i�r�u�,�1�9�8�6�:�3�3�8�)�.� 

�E�v�e�n� �w�h�e�n� �p�a�s�t�o�r�a�l�i�s�t�s� �a�r�e� �l�e�s�s� �w�i�l�l�i�n�g� �t�o� �s�e�l�l� �a�n�i�m�a�l�s� 

�i�t� �s�h�o�u�l�d� �b�e� �r�e�m�e�m�b�e�r�e�d� �t�h�a�t� �t�h�e� �s�a�l�e� �o�f� �l�i�v�e�s�t�o�c�k� �i�s� �o�n�l�y� �a� 

�s�e�c�o�n�d�a�r�y� �o�p�t�i�o�n� �f�o�r� �h�e�r�d�e�r�s�.� �O�t�h�e�r� �l�i�v�e�s�t�o�c�k� �u�s�e�s�,� �i�n�c�l�u�d�-� 

�i�n�g� �l�o�a�n�s�,� �m�a�r�r�i�a�g�e� �g�i�f�t�s� �a�n�d� �o�t�h�e�r� �t�r�a�n�s�a�c�t�i�o�n�s� �a�r�e� �i�m�p�o�r�-
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�t�a�n�t� �a�n�d� �c�o�m�p�l�e�x� �s�o�c�i�a�l� �s�a�f�e�t�y�-�n�e�t� �f�e�a�t�u�r�e�s� �t�h�a�t� �m�a�k�e� �s�u�b�-� 

�s�i�s�t�e�n�c�e� �l�i�v�i�n�g� �i�n� �t�h�e� �p�r�e�c�a�r�i�o�u�s�,� �t�r�o�p�i�c�a�l� �d�r�y�l�a�n�d� �e�n�v�i�r�o�n�-� 

�m�e�n�t� �m�o�r�e� �s�t�a�b�l�e�.� 

�A�n�o�t�h�e�r� �i�n�t�e�r�e�s�t�i�n�g� �p�o�i�n�t� �r�e�g�a�r�d�i�n�g� �o�f�f�t�a�k�e� �w�a�s� �d�i�s�c�o�v�-� 

�e�r�e�d� �b�y� �D�a�h�l� �a�n�d� �H�j�o�r�t� �(�1�9�7�6�)� �i�n� �t�h�e�i�r� �h�i�g�h�l�y� �a�c�c�l�a�i�m�e�d� 

�s�t�u�d�y�,� �H�a�v�i�n�g� �H�e�r�d�s�.� �T�h�e�y� �f�o�u�n�d� �t�h�a�t� �l�i�v�e�s�t�o�c�k� �s�a�l�e�s� �a�r�e� 

�n�o�t� �a� �s�i�g�n� �o�f� �"�p�r�o�g�r�e�s�s�i�v�e�n�e�s�s�"� �o�r� �"�s�o�p�h�i�s�t�i�c�a�t�i�o�n�"�,� �b�u�t� �a� 

�r�e�a�c�t�i�o�n� �c�r�e�a�t�e�d� �b�y� �n�e�c�e�s�s�i�t�y� �a�n�d� �s�c�a�r�c�i�t�y�.� �F�o�r� �e�x�a�m�p�l�e�,� 

�t�h�e�y� �f�o�u�n�d� �t�h�a�t� �a�m�o�n�g� �t�h�e� �M�a�a�s�a�i� �t�h�e�r�e� �w�a�s� �h�i�g�h�e�r� �o�f�f�t�a�k�e� 

�f�o�r� �c�o�m�m�e�r�c�i�a�l� �u�s�e� �a�m�o�n�g� �t�h�e� �l�e�s�s� �w�e�l�l�-�o�f�f� �M�a�a�s�a�i� �t�h�a�n� �a�m�o�n�g� 

�t�h�e� �l�a�r�g�e�r� �h�e�r�d�s� �k�e�p�t� �b�y� �w�e�a�l�t�h�i�e�r� �M�a�a�s�a�i�.� �S�i�m�i�l�a�r�l�y� �t�h�e�y� 

�f�o�u�n�d� �t�h�a�t� �h�e�r�d�s� �i�n� �l�o�w�-�p�o�t�e�n�t�i�a�l� �a�r�e�a�s� �g�e�n�e�r�a�l�l�y� �h�a�v�e� �a� 

�h�i�g�h�e�r� �o�f�f�t�a�k�e� �r�a�t�e� �(�1�0�-�1�2�%�)� �c�o�m�p�a�r�e�d� �t�o� �h�e�r�d�s� �i�n� �h�i�g�h�e�r� �p�o�-� 

�t�e�n�t�i�a�l� �a�r�e�a�s� �(�4�-�9�%�)� �(�D�a�h�l� �a�n�d� �H�j�o�r�t�,�1�9�7�6�:�1�8�1�)�.� �T�h�e� 

�w�i�l�l�i�n�g�n�e�s�s� �o�f� �t�h�e� �R�e�n�d�i�l�l�e� �t�o� �s�e�l�l� �a�n�i�m�a�l�s� �m�a�y� �t�h�e�r�e�f�o�r�e� �b�e� 

�p�a�r�t�l�y� �d�u�e� �t�o� �t�h�e�i�r� �r�e�g�i�o�n ��s� �h�i�g�h�l�y� �u�n�s�t�a�b�l�e� �c�l�i�m�a�t�e�.� 

�H�i�g�h�e�r� �o�f�f�t�a�k�e�,� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�i�s� �s�t�u�d�y�,� �a�p�p�e�a�r�s� �t�o� �b�e� �a� 

�f�u�n�c�t�i�o�n� �o�f� �e�c�o�n�o�m�i�c� �i�n�s�e�c�u�r�i�t�y� �r�a�t�h�e�r� �t�h�a�n� �s�e�c�u�r�i�t�y�.� 

�W�e�a�l�t�h�i�e�r� �h�e�r�d�e�r�s� �a�r�e� �m�o�r�e� �a�s�s�u�r�e�d� �o�f� �a� �c�o�n�t�i�n�u�e�d� �f�o�o�d� 

�s�o�u�r�c�e�,� �e�v�e�n� �i�n� �l�o�w� �r�a�i�n�f�a�l�l� �y�e�a�r�s�,� �t�h�a�n� �a�r�e� �s�t�o�c�k�-�p�o�o�r� 

�h�e�r�d�e�r�s� �w�h�o�,� �f�o�r� �e�x�a�m�p�l�e�,� �m�a�y� �n�e�e�d� �c�a�s�h� �t�o� �b�u�y� �g�r�a�i�n�.� 

�D�a�h�l� �a�n�d� �H�j�o�r�t� �(�1�9�7�6�:�1�8�0�)� �a�l�s�o� �f�o�u�n�d� �t�h�a�t� �t�h�e� �s�a�l�e� �o�f� 

�p�a�s�t�o�r�a�l�i�s�t�s �� �c�a�t�t�l�e� �d�o�e�s� �n�o�t� �b�r�i�n�g� �d�o�w�n� �h�e�r�d� �s�i�z�e�s� �-�-� �o�f�t�e�n� 

�d�e�s�i�r�e�d� �g�o�a�l� �o�f� �i�n�c�r�e�a�s�e�d� �o�f�f�t�a�k�e�.� �T�h�e� �s�a�l�e�s� �o�n�l�y� 

�s�u�b�s�t�i�t�u�t�e� �c�o�m�m�e�r�c�i�a�l� �t�r�a�n�s�a�c�t�i�o�n�s� �f�o�r� �d�o�m�e�s�t�i�c� �s�l�a�u�g�h�t�e�r� �a�s



�7�8� 

�p�a�r�t� �o�f� �t�h�e� �8�%� �o�f� �a� �h�e�r�d� �w�h�i�c�h� �m�a�y� �b�e� �s�o�l�d� �o�r� �s�l�a�u�g�h�t�e�r�e�d� 

�p�e�r� �y�e�a�r�.� 

�C�o�m�p�a�r�i�n�g� �B�e�e�f� �a�n�d� �D�a�i�r�y� �O�r�i�e�n�t�a�t�i�o�n�s� 

�A�c�c�o�r�d�i�n�g� �t�o� �S�c�h�n�e�i�d�e�r� �(�1�9�8�1�a�:�2�1�7�)�,� �a� �s�h�i�f�t� �t�o� �b�e�e�f� 

�p�r�o�d�u�c�t�i�o�n� �i�s� �n�o�t� �j�u�s�t� �a�n� �a�l�t�e�r�a�t�i�o�n� �i�n� �t�h�e� �p�a�s�t�o�r�a�l� �w�a�y� �o�f� 

�l�i�f�e� �b�u�t� �a� �r�a�d�i�c�a�l� �r�e�v�o�l�u�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� �t�h�i�s� �r�e�v�o�l�u�t�i�o�n� 

�i�s� �b�e�i�n�g� �i�m�p�o�s�e�d� �f�r�o�m� �w�i�t�h�o�u�t� �a�n�d� �a�g�a�i�n�s�t� �t�h�e� �w�i�l�l� �o�f� �t�h�e� 

�m�a�j�o�r�i�t�y� �o�f� �h�e�r�d�e�r�s�.� �A�t� �t�h�e� �s�a�m�e� �t�i�m�e�,� �m�a�n�y� �r�e�s�e�a�r�c�h�e�r�s� �a�s�-� 

�s�e�r�t� �t�h�a�t� �t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �s�t�r�a�t�e�g�y� �b�a�s�e�d� �o�n� �m�i�l�k� �r�a�t�h�e�r� �t�h�a�n� 

�b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �i�s� �t�h�e� �m�o�r�e� �r�a�t�i�o�n�a�l� �u�s�e� �o�f� �t�h�e� �a�r�i�d� �r�a�n�g�e�.� 

�A� �m�o�r�e� �a�p�p�r�o�p�r�i�a�t�e� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�y� �w�h�i�c�h� �t�r�u�l�y� �s�e�e�k�s� 

�h�e�r�d�e�r� �e�c�o�n�o�m�i�c� �a�n�d� �s�o�c�i�a�l� �w�e�l�f�a�r�e�,� �t�h�e�r�e�f�o�r�e� �w�o�u�l�d� �r�e�p�l�a�c�e� 

�t�h�e� �c�u�r�r�e�n�t� �f�o�c�u�s� �o�n� �b�e�e�f� �b�y� �a� �g�r�e�a�t�e�r� �e�m�p�h�a�s�i�s� �o�n� �d�a�i�r�y� 

�p�r�o�d�u�c�t�i�o�n�.� �A�s� �S�c�o�t�t� �a�n�d� �G�o�r�m�l�e�y� �(�1�9�8�0�:�9�6�)� �s�t�a�t�e� �f�o�r� 

�S�a�h�e�l�i�a�n� �p�a�s�t�o�r�a�l�i�s�t�s�:� 

�I�n� �a� �w�e�s�t�e�r�n� �d�e�v�e�l�o�p�m�e�n�t� �o�p�t�i�c�,� �h�e�r�d�i�n�g� �i�s� �u�s�u�a�l�l�y� �s�y�n�o�n�y�-� 
�m�o�u�s� �w�i�t�h� �m�e�a�t� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �w�h�i�l�e� �t�h�e� �u�l�t�i�m�a�t�e� �f�a�t�e� �o�f� �S�a�-� 
�h�e�l�i�a�n� �h�e�r�d�s� �i�s� �t�h�e� �c�o�o�k�i�n�g� �p�o�t�,� �S�a�h�e�l�i�a�n� �h�e�r�d�e�r�s� �a�r�e� �m�o�r�e� 
�a�c�c�u�r�a�t�e�l�y� �v�i�e�w�e�d� �a�s� �d�a�i�r�y� �f�a�r�m�e�r�s� �b�e�c�a�u�s�e� �t�h�e�y� �s�u�b�s�i�s�t� �o�n� �a� 
�d�i�e�t� �c�o�m�p�o�s�e�d� �l�a�r�g�e�l�y� �o�f� �m�i�l�k� �a�n�d� �i�t�s� �b�y�-�p�r�o�d�u�c�t�s�.� �S�u�b�s�i�s�-� 
�t�e�n�c�e� �d�a�i�r�y�i�n�g� �h�a�s� �i�m�p�l�i�c�a�t�i�o�n�s� �f�o�r� �h�e�r�d� �c�o�m�p�o�s�i�t�i�o�n� �a�n�d� 
�s�i�z�e�,� �c�u�l�l�i�n�g� �r�a�t�e�s�,� �h�u�m�a�n� �d�e�m�o�g�r�a�p�h�i�c�s�,� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� 
�d�e�v�e�l�o�p�m�e�n�t� �t�h�a�t� �a�r�e� �r�a�d�i�c�a�l�l�y� �d�i�f�f�e�r�e�n�t� �f�r�o�m� �h�e�r�d�i�n�g� �f�o�r� 
�b�e�e�f� �p�r�o�d�u�c�t�i�o�n�.� 

�T�h�e� �u�n�c�e�r�t�a�i�n�t�i�e�s� �o�f� �a� �s�h�i�f�t� �t�o� �c�o�m�m�e�r�c�i�a�l� �b�e�e�f� �p�r�o�d�u�c�-� 

�t�i�o�n� �h�a�v�e� �b�e�e�n� �e�x�p�l�o�r�e�d� �b�y� �(�a�m�o�n�g� �o�t�h�e�r�s�)� �W�e�s�t�e�r�n� �(�1�9�8�2�)� �w�h�o� 

�a�r�g�u�e�s� �t�h�a�t� �p�a�s�t�o�r�a�l� �d�a�i�r�y�i�n�g� �s�t�r�a�t�e�g�i�e�s� �p�r�o�v�i�d�e� �a� �s�o�u�n�d
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�s�u�p�p�o�r�t� �b�a�s�e� �f�o�r� �t�h�e� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �p�e�o�p�l�e� �w�h�o� �l�i�v�e� �i�n� 

�t�r�o�p�i�c�a�l� �a�r�i�d� �l�a�n�d�s�.� �H�i�s� �r�e�s�e�a�r�c�h� �a�m�o�n�g� �t�h�e� �K�e�n�y�a� �M�a�a�s�a�i� 

�f�o�u�n�d� �t�h�e� �p�a�s�t�o�r�a�l� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �s�y�s�t�e�m� �t�o� �h�a�v�e� �a� �h�i�g�h�e�r� 

�f�o�o�d� �c�h�a�i�n� �e�f�f�i�c�i�e�n�c�y� �(�7�.�8�%�)� �t�h�a�n� �t�h�a�t� �o�f� �w�e�l�l�-�m�a�n�a�g�e�d� �c�o�m�-� 

�m�e�r�c�i�a�l� �r�a�n�c�h�e�s� �(�6�.�5�%�)�;� �"�t�h�i�s� �i�s� �d�e�s�p�i�t�e� �t�h�e� �f�a�c�t� �t�h�a�t� 

�w�i�l�d�l�i�f�e� �c�o�m�p�e�t�i�t�o�r�s�,� �w�h�i�c�h� �r�e�m�o�v�e� �3�7� �p�e�r� �c�e�n�t� �o�f� �t�h�e� �f�o�r�a�g�e� 

�c�o�n�s�u�m�e�d� �b�y� �l�a�r�g�e� �h�e�r�b�i�v�o�r�e�s� �i�n� �t�h�e� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�,� �a�r�e� 

�v�i�r�t�u�a�l�l�y� �a�b�s�e�n�t� �f�r�o�m� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�e�s�,� �a�n�d� �d�e�s�p�i�t�e� �t�h�e� 

�f�a�c�t� �t�h�a�t� �t�h�e� �r�a�n�c�h�e�s� �s�t�u�d�i�e�d� �a�r�e� �i�n� �h�i�g�h�e�r� �r�a�i�n�f�a�l�l� �z�o�n�e�s� 

�w�h�e�r�e� �t�h�e� �d�i�g�e�s�t�i�b�i�l�i�t�y� �o�f� �f�o�r�a�g�e� �i�s� �g�r�e�a�t�e�r� �d�u�e� �t�o� �l�o�w�e�r� 

�s�e�a�s�o�n�a�l�i�t�y�"� �(�W�e�s�t�e�r�n�,�1�9�8�2�:�1�9�8�)�.� �T�h�e�r�e�f�o�r�e� �t�o� �i�m�p�o�s�e� 

�c�o�m�m�e�r�c�i�a�l� �b�e�e�f� �r�a�n�c�h�i�n�g� �o�n� �K�e�n�y�a�n� �p�a�s�t�o�r�a�l�i�s�t�s� �c�o�u�l�d� �c�r�e�a�t�e� 

�m�a�j�o�r� �p�r�o�d�u�c�t�i�o�n� �l�o�s�s�e�s� �c�o�m�p�a�r�e�d� �t�o� �a� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�.� �I�n� 

�W�e�s�t�e�r�n ��s� �(�1�9�8�2�:�2�0�0�)� �v�i�e�w�,� �r�e�l�i�a�n�c�e� �o�n� �m�i�l�k� �r�a�t�h�e�r� �t�h�a�n� �b�e�e�f� 

�p�r�o�d�u�c�t�i�o�n� �i�s� �t�h�e� �k�e�y� �t�o� �t�h�e� �h�i�g�h� �p�r�o�d�u�c�t�i�v�i�t�y� �i�n� �p�a�s�t�o�r�a�l� 

�s�y�s�t�e�m�s� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�i�n�g� �a�n�d� �i�s� �a� �m�a�j�o�r� 

�r�e�a�s�o�n� �w�h�y� �p�a�s�t�o�r�a�l�i�s�m� �c�a�n� �s�u�p�p�o�r�t� �s�u�c�h� �a� �h�i�g�h� �h�u�m�a�n� 

�p�o�p�u�l�a�t�i�o�n� �d�e�n�s�i�t�y� �i�n� �m�a�r�g�i�n�a�l� �l�a�n�d�s�.� �S�u�c�h� �a� �d�e�n�s�i�t�y� �i�s� �a� 

�r�e�s�u�l�t� �o�f� �g�r�e�a�t�e�r� �n�i�t�r�o�g�e�n� �p�r�o�d�u�c�t�i�o�n� �e�f�f�i�c�i�e�n�c�y� �f�o�r� �m�i�l�k�.� 

�F�o�r� �c�a�t�t�l�e� �t�h�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �n�i�t�r�o�g�e�n� �p�r�o�d�u�c�t�i�o�n� �f�r�o�m� 

�p�a�s�t�u�r�e� �o�n� �a�n� �a�n�n�u�a�l� �b�a�s�i�s� �i�s� �3�8� �p�e�r� �c�e�n�t� �f�o�r� �m�i�l�k� �a�n�d� �6� �p�e�r� 

�c�e�n�t� �f�o�r� �m�e�a�t�.� 

�I�n� �a�d�d�i�t�i�o�n�,� �p�a�s�t�o�r�a�l� �p�r�o�d�u�c�t�i�o�n� �i�s� �l�a�b�o�r� �i�n�t�e�n�s�i�v�e� 

�w�h�i�l�e� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�i�n�g� �r�e�q�u�i�r�e�s� �l�o�w� �l�a�b�o�r� �i�n�p�u�t�s� �i�n� �c�o�m�-� 

�p�a�r�i�s�o�n�.� �W�e�s�t�e�r�n� �(�1�9�8�2�:�1�9�8�)� �e�s�t�i�m�a�t�e�s� �t�h�a�t� �t�h�e� �n�u�m�b�e�r� �o�f� 

�p�e�o�p�l�e� �s�u�p�p�o�r�t�e�d� �b�y� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�e�s� �i�n� �K�e�n�y�a� �i�s� �t�y�p�i�c�a�l�l�y
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�l�e�s�s� �t�h�a�n� �1�5� �p�e�r�c�e�n�t� �o�f� �t�h�a�t� �s�u�p�p�o�r�t�e�d� �b�y� �t�r�a�d�i�t�i�o�n�a�l� 

�p�a�s�t�o�r�a�l�i�s�m� �i�n� �t�h�e� �s�a�m�e� �a�r�e�a�s�.� �T�h�e�r�e� �w�o�u�l�d� �b�e� �s�e�r�i�o�u�s� �l�a�b�o�r� 

�s�u�r�p�l�u�s�e�s� �a�m�o�n�g� �p�a�s�t�o�r�a�l� �s�o�c�i�e�t�i�e�s� �i�f� �t�h�e�y� �a�d�o�p�t�e�d� �c�o�m�m�e�r�-� 

�c�i�a�l� �r�a�n�c�h�i�n�g� �a�n�d� �t�h�e�r�e� �a�r�e� �v�e�r�y� �f�e�w� �e�m�p�l�o�y�m�e�n�t� �o�p�p�o�r�-� 

�t�u�n�i�t�i�e�s� �o�u�t�s�i�d�e� �p�a�s�t�o�r�a�l�i�s�n�.� 

�A� �s�w�i�t�c�h� �t�o� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �w�o�u�l�d� �a�l�s�o� �m�e�a�n� �t�h�a�t� �a�n� �a�d�e�-� 

�q�u�a�t�e� �d�i�e�t� �m�u�s�t� �b�e� �p�r�o�v�i�d�e�d� �t�o� �p�a�s�t�o�r�a�l�i�s�t�s� �a�t� �p�r�i�c�e�s� �t�h�e�y� 

�c�a�n� �a�f�f�o�r�d� �t�o� �r�e�p�l�a�c�e� �l�o�s�t� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n�.� �O�t�h�e�r�w�i�s�e�,� �a�s� 

�t�h�e� �D�y�s�o�n�-�H�u�d�s�o�n�s� �p�u�t� �i�t�,� �t�h�e� �p�r�i�c�e� �o�f� �n�a�t�i�o�n�a�l� �m�e�a�t� �i�s� �r�e�-� 

�g�i�o�n�a�l� �s�t�a�r�v�a�t�i�o�n� �(�D�y�s�o�n�-�H�u�d�s�o�n� �a�n�d� �D�y�s�o�n�-�H�u�d�s�o�n�,�1�9�8�2�:�2�3�6�)�.� 

�W�e�s�t�e�r�n� �(�1�9�8�2�)�,� �W�e�s�t�e�r�n� �a�n�d� �F�i�n�c�h� �(�1�9�8�6�)�,� �a�n�d� �G�r�a�n�d�i�n� 

�(�1�9�8�8�)� �a�r�g�u�e� �t�h�a�t� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �i�n� �t�r�o�p�i�c�a�l� �a�r�i�d� �e�n�v�i�r�o�n�-� 

�m�e�n�t�s� �h�a�v�e� �b�e�e�n� �u�n�f�a�i�r�l�y� �c�o�m�p�a�r�e�d� �t�o� �t�e�m�p�e�r�a�t�e� �z�o�n�e� �c�o�m�m�e�r�-� 

�c�i�a�l� �b�e�e�f� �r�a�n�c�h�i�n�g� �s�y�s�t�e�m�s�.� �C�o�u�g�e�n�h�o�u�r� �e�t�.�a�l�.� �(�1�9�8�5�)� �s�h�o�w� 

�t�h�a�t� �w�h�i�l�e� �h�u�m�a�n� �f�o�o�d� �e�n�e�r�g�y� �o�u�t�p�u�t�s� �i�n� �a�r�i�d� �z�o�n�e� �p�a�s�t�o�r�a�l� 

�s�y�s�t�e�m�s� �a�r�e� �v�e�r�y� �l�o�w� �c�o�m�p�a�r�e�d� �t�o� �t�e�m�p�e�r�a�t�e� �z�o�n�e� �c�o�m�m�e�r�c�i�a�l� 

�r�a�n�c�h�i�n�g� �(�2�5� �m�e�g�a�j�o�u�l�e�s� �o�f� �h�u�m�a�n� �f�o�o�d� �p�e�r� �h�e�c�t�a�r�e� �i�n� 

�e�x�t�e�n�s�i�v�e� �p�a�s�t�o�r�a�l�i�s�m� �c�o�m�p�a�r�e�d� �w�i�t�h� �9�0�0�0� �m�e�g�a�j�o�u�l�e�s� �i�n� 

�i�n�t�e�n�s�i�v�e� �c�o�m�m�e�r�c�i�a�l� �d�a�i�r�y� �s�y�s�t�e�m�s� �a�n�d� �6�3�5� �m�e�g�a�j�o�u�l�e�s� �i�n� 

�b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �s�y�s�t�e�m�s�)�,� �p�a�s�t�o�r�a�l� �p�r�o�d�u�c�t�i�o�n� �l�e�v�e�l�s� �a�r�e� 

�c�o�m�p�a�r�a�b�l�e� �t�o� �o�t�h�e�r� �a�r�i�d�,� �a�n�i�m�a�l� �b�a�s�e�d� �s�y�s�t�e�m�s� �s�u�c�h� �a�s� 

�A�u�s�t�r�a�l�i�a�n� �a�r�i�d�-�z�o�n�e� �s�h�e�e�p� �r�a�n�c�h�i�n�g�.� 

�O�n� �t�h�i�s� �p�o�i�n�t�,� �t�h�e� �D�y�s�o�n�-�H�u�d�s�o�n�s� �(�1�9�8�2�:�2�3�4�)� �a�s�s�e�r�t� �f�o�r� �a� 

�s�e�c�t�i�o�n� �o�f� �T�u�r�k�a�n�a� �D�i�s�t�r�i�c�t�,� �K�e�n�y�a� �t�h�a�t� �a� �s�w�i�t�c�h� �t�o� �a�r�i�d� 

�z�o�n�e� �r�a�n�c�h�i�n�g� �w�o�u�l�d� �n�o�t� �s�e�e�m� �t�o� �r�e�p�r�e�s�e�n�t� �a� �m�a�j�o�r� �f�o�o�d� �g�a�i�n� 

�o�v�e�r� �t�h�e� �i�n�d�i�g�e�n�o�u�s� �s�y�s�t�e�m�.� �T�h�e� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m� �p�r�o�d�u�c�e�s
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�2�.�0�9� �k�c�a�l�/�s�q�.�m�/�y�e�a�r� �o�f� �h�u�m�a�n� �f�o�o�d� �w�h�i�l�e� �r�a�n�c�h�i�n�g� �w�o�u�l�d� 

�g�e�n�e�r�a�t�e� �2�.�2�5� �k�c�a�l� �o�f� �h�u�m�a�n� �f�o�o�d�.� �H�o�w�e�v�e�r�,� �m�u�c�h� �o�f� �t�h�e� �f�o�o�d� 

�e�n�e�r�g�y� �p�r�o�d�u�c�e�d� �i�n� �r�a�n�c�h�i�n�g� �s�y�s�t�e�m�s� �w�o�u�l�d� �b�e� �e�x�p�o�r�t�e�d� �t�o� 

�u�r�b�a�n� �m�a�r�k�e�t�s�,� �c�r�e�a�t�i�n�g� �t�h�e� �n�e�e�d� �t�o� �i�m�p�o�r�t� �f�o�o�d� �f�r�o�m� �o�t�h�e�r� 

�r�e�g�i�o�n�s�.� 

�I�n� �a�r�i�d� �z�o�n�e�s� �c�l�i�m�a�t�i�c� �f�a�c�t�o�r�s� �p�l�a�c�e� �p�r�o�d�u�c�t�i�o�n� �l�i�m�i�t�s� 

�o�n� �b�o�t�h� �p�a�s�t�o�r�a�l� �a�n�d� �c�o�m�m�e�r�c�i�a�l� �s�y�s�t�e�m�s� �w�h�i�c�h� �d�o� �n�o�t� �e�x�i�s�t� 

�i�n� �t�e�m�p�e�r�a�t�e� �z�o�n�e�s�.� �L�o�w�e�r�,� �u�n�c�e�r�t�a�i�n� �r�a�i�n�f�a�l�l� �a�m�o�u�n�t�s� �m�e�a�n� 

�t�h�a�t� �l�a�r�g�e� �a�m�o�u�n�t�s� �o�f� �l�a�n�d� �a�r�e� �n�e�e�d�e�d� �t�o� �m�a�i�n�t�a�i�n� �e�v�e�n� �l�o�w� 

�p�r�o�d�u�c�t�i�o�n� �l�e�v�e�l�s�;� �c�h�a�n�g�i�n�g� �t�h�e� �p�r�o�d�u�c�t�i�o�n� �s�y�s�t�e�m� �t�o� �i�n�t�e�n�-� 

�s�i�v�e� �t�e�m�p�e�r�a�t�e� �z�o�n�e� �m�e�t�h�o�d�s� �w�i�l�l� �p�r�o�b�a�b�l�y� �n�o�t� �i�n�c�r�e�a�s�e� �p�r�o�-� 

�d�u�c�t�i�o�n� �s�i�n�c�e� �t�h�e� �e�x�t�r�a� �f�o�r�a�g�e� �n�e�e�d�e�d� �f�o�r� �i�n�t�e�n�s�i�v�e� �g�r�a�z�i�n�g� 

�w�i�l�l� �n�o�t� �b�e� �a�v�a�i�l�a�b�l�e�.� �I�n� �t�h�e� �h�a�r�s�h� �a�r�i�d� �z�o�n�e�,� �p�r�o�d�u�c�t�i�o�n� 

�e�f�f�i�c�i�e�n�c�i�e�s� �a�r�e� �a�l�s�o� �l�i�m�i�t�e�d� �b�e�c�a�u�s�e� �b�r�e�e�d� �s�e�l�e�c�t�i�o�n� �n�e�c�e�s�-� 

�s�a�r�i�l�y� �f�a�v�o�r�s� �a�n�i�m�a�l� �s�u�r�v�i�v�a�l� �o�v�e�r� �p�r�o�d�u�c�t�i�o�n� �(�C�o�u�g�e�n�h�o�u�r� �e�t� 

�a�l�.�,�1�9�8�5�:�6�2�3�)�.� �I�n� �t�h�i�s� �c�o�n�t�e�x�t� �C�o�u�g�e�n�h�o�u�r� �e�t� �a�l�.� �(�1�9�8�5�:�6�2�4�)� 

�c�o�n�c�l�u�d�e� �t�h�a�t�:� 

�A�l�t�h�o�u�g�h� �a� �g�o�a�l� �o�f� �m�o�d�e�r�n�,� �d�e�v�e�l�o�p�e�d� �e�c�o�n�o�m�i�e�s� �i�s� �t�o� �m�a�x�i�-� 
�m�i�z�e� �n�e�t� �p�r�o�d�u�c�t�i�o�n�,� �e�f�f�i�c�i�e�n�c�y�,� �a�n�d� �g�r�o�w�t�h�,� �t�h�i�s� �n�a�r�r�o�w� 
�s�t�r�a�t�e�g�y� �w�o�u�l�d� �b�e� �r�i�s�k�y� �i�n� �t�h�e�.�.�.� �p�a�s�t�o�r�a�l� �e�c�o�s�y�s�t�e�m�.� 

�I�n� �f�a�c�t�,� �w�h�e�n� �c�o�m�p�a�r�i�n�g� �p�a�s�t�o�r�a�l� �p�r�o�d�u�c�t�i�o�n� �i�n� �a� �t�r�o�p�i�-� 

�c�a�l� �a�r�i�d� �e�n�v�i�r�o�n�m�e�n�t� �t�o� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�i�n�g� �i�n� �a� �s�i�m�i�l�a�r� �e�n�-� 

�v�i�r�o�n�m�e�n�t�,� �W�e�s�t�e�r�n� �f�o�u�n�d� �t�h�a�t� �a�n�i�m�a�l�s� �u�n�d�e�r� �t�h�e� �p�a�s�t�o�r�a�l� 

�s�y�s�t�e�m� �c�a�n� �m�o�r�e� �e�f�f�i�c�i�e�n�t�l�y� �u�t�i�l�i�z�e� �a�v�a�i�l�a�b�l�e� �f�o�r�a�g�e� �t�h�a�n� �d�o� 

�t�h�o�s�e� �u�n�d�e�r� �t�h�e� �c�o�m�m�e�r�c�i�a�l� �s�y�s�t�e�m�.� �T�h�e� �r�e�a�s�o�n�s� �f�o�r� �g�r�e�a�t�e�r� 

�f�o�o�d� �c�h�a�i�n� �e�f�f�i�c�i�e�n�c�y� �a�m�o�n�g� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �a�r�e� �f�o�u�n�d� �i�n
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�t�h�e� �t�r�a�d�i�t�i�o�n�a�l� �h�e�r�d�i�n�g� �s�t�r�a�t�e�g�i�e�s� �o�f� �m�o�b�i�l�i�t�y�,� �s�p�e�c�i�e�s� �d�i�-� 

�v�e�r�s�i�t�y� �(�u�s�i�n�g� �c�a�t�t�l�e�,� �s�h�e�e�p�,� �g�o�a�t�s�,� �a�n�d� �c�a�m�e�l�s� �(�w�h�e�r�e� �a�p�-� 

�p�r�o�p�r�i�a�t�e�)�)�,� �h�i�g�h� �s�t�o�c�k�i�n�g� �r�a�t�e�s�,� �s�e�l�e�c�t�i�n�g� �a�d�a�p�t�i�v�e� �b�r�e�e�d�s�,� 

�a�n�d� �h�u�m�a�n� �r�e�l�i�a�n�c�e� �o�n� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �(�W�e�s�t�e�r�n�,�1�9�8�2�)�.� 

�C�o�u�g�e�n�h�o�u�r� �e�t� �a�l�.� �(�1�9�8�5�:�6�2�4�)� �a�g�r�e�e� �w�i�t�h� �W�e�s�t�e�r�n ��s� �a�s�s�e�r�t�i�o�n�s� 

�s�t�a�t�i�n�g� �t�h�a�t� �t�h�e�s�e� �t�r�a�d�i�t�i�o�n�a�l� �p�a�s�t�o�r�a�l� �s�t�r�a�t�e�g�i�e�s� �m�a�y� �b�e� 

�t�h�e� �c�o�r�n�e�r�s�t�o�n�e�s� �o�f� �s�t�a�b�i�l�i�t�y� �a�n�d� �s�u�s�t�a�i�n�a�b�l�e� �p�r�o�d�u�c�t�i�v�i�t�y� 

�i�n� �t�h�e� �a�r�i�d� �e�n�v�i�r�o�n�m�e�n�t�.� �F�a�r� �f�r�o�m� �i�r�r�a�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� 

�s�t�r�a�t�e�g�i�e�s�,� �t�r�a�d�i�t�i�o�n�a�l� �h�e�r�d�i�n�g� �t�e�c�h�n�i�q�u�e�s� �s�u�c�h� �a�s� �s�h�a�r�i�n�g� 

�m�i�l�k� �p�r�o�d�u�c�t�i�o�n� �b�e�t�w�e�e�n� �h�u�m�a�n�s� �a�n�d� �c�a�l�v�e�s�,� �l�a�r�g�e� �h�e�r�d� �a�c�c�u�-� 

�m�u�l�a�t�i�o�n�s�,� �a�n�d� �c�o�m�m�o�n� �o�w�n�e�r�s�h�i�p� �o�f� �t�h�e� �r�a�n�g�e�l�a�n�d�s� �c�a�n� �b�e� 

�s�e�e�n� �a�s� �i�n�g�e�n�i�o�u�s� �a�d�a�p�t�a�t�i�o�n�s� �f�o�r� �l�o�n�g�-�t�e�r�m� �s�u�r�v�i�v�a�l� �i�n� �a�n� 

�e�x�t�r�e�m�e�l�y� �u�n�c�e�r�t�a�i�n� �e�n�v�i�r�o�n�m�e�n�t�.� 

�T�h�e� �s�t�a�t�u�s� �o�f� �w�o�m�e�n� �i�n� �p�a�s�t�o�r�a�l� �s�o�c�i�e�t�y� �w�o�u�l�d� �a�l�s�o� �b�e� 

�d�e�t�r�i�m�e�n�t�a�l�l�y� �a�f�f�e�c�t�e�d� �b�y� �a� �s�h�i�f�t� �t�o� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �s�i�n�c�e� 

�t�h�e� �m�a�j�o�r� �r�o�l�e� �o�f� �w�o�m�e�n� �i�s� �f�o�o�d� �(�m�a�i�n�l�y� �m�i�l�k�)� �p�r�o�d�u�c�t�i�o�n� �f�o�r� 

�t�h�e� �f�a�m�i�l�y�.� �H�o�r�o�w�i�t�z� �s�t�a�t�e�s� �t�h�a�t�:� 

�N�o�w� �e�v�e�n� �i�f� �t�h�e� �t�o�t�a�l� �i�n�c�o�m�e� �w�e�r�e� �t�o� �i�n�c�r�e�a�s�e� �w�i�t�h� �g�r�e�a�t�e�r� 
�e�m�p�h�a�s�i�s� �o�n� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n�,� �a�n� �o�f�t�e�n� �s�t�a�t�e�d� �t�h�o�u�g�h� �s�e�l�d�o�m� 
�d�e�m�o�n�s�t�r�a�t�e�d� �p�r�o�p�o�s�i�t�i�o�n�,� �t�h�e� �c�o�n�t�r�i�b�u�t�i�o�n� �o�f� �w�o�m�e�n� �w�o�u�l�d� �o�f� 
�c�o�u�r�s�e� �d�e�c�l�i�n�e�.� �T�h�e�y� �w�o�u�l�d� �l�o�s�e� �b�o�t�h� �c�o�n�t�r�o�l� �o�v�e�r� �t�h�e� �i�n�-� 
�c�o�m�e� �f�r�o�m� �d�a�i�r�y� �s�a�l�e�s� �a�n�d� �t�h�e� �s�t�a�t�u�s� �a�t�t�e�n�d�a�n�t� �o�n� �m�a�k�i�n�g� �d�e�-� 
�c�i�s�i�o�n�s� �r�e�l�a�t�i�n�g� �t�o� �t�h�e� �f�a�m�i�l�y ��s� �f�o�o�d� �s�u�p�p�l�y�.� �M�y� �s�t�u�d�e�n�t� 
�M�a�r�y� �H�o�o�g�l�u�n�d�,� �w�h�o� �e�x�a�m�i�n�e�d� �t�h�e� �f�i�n�a�l� �d�e�s�i�g�n� �r�e�p�o�r�t� �f�o�r� �t�h�e� 
�A�I�D� �E�a�s�t�e�r�n� �S�e�n�e�g�a�l� �B�a�k�e�l� �R�a�n�g�e� �L�i�v�e�s�t�o�c�k� �P�r�o�j�e�c�t�,� �c�o�n�c�l�u�d�e�d� 
�t�h�a�t� �i�f� �t�h�e� �p�r�o�j�e�c�t� �w�e�r�e� �i�m�p�l�e�m�e�n�t�e�d�:� 

 ��W�o�m�e�n� �w�o�u�l�d� �b�e� �l�e�f�t� �w�i�t�h�o�u�t� �a�n� �i�m�p�o�r�t�a�n�t� �l�a�b�o�r� �i�n�p�u�t� �i�n�t�o� 
�t�h�e� �f�a�m�i�l�y� �e�c�o�n�o�m�y� �a�n�d� �w�i�t�h�o�u�t� �c�o�n�t�r�o�l� �o�v�e�r� �f�a�m�i�l�y� �r�e�-� 
�s�o�u�r�c�e�s�.� �A�s� �t�h�e� �s�t�a�t�u�s� �o�f� �w�o�m�e�n� �d�e�p�e�n�d�s� �p�r�a�c�t�i�c�a�l�l�y� �o�n� 
�t�h�e�i�r� �p�o�s�i�t�i�o�n� �i�n� �t�h�e� �s�u�b�s�i�s�t�e�n�c�e� �s�y�s�t�e�m� �a�n�d� �s�y�m�b�o�l�i�c�a�l�l�y� 
�u�p�o�n� �t�h�e� �n�u�m�b�e�r� �o�f� �m�i�l�k�i�n�g� �c�a�t�t�l�e� �a�t� �t�h�e�i�r� �d�i�s�p�o�s�a�l�.�.�.�,� �t�h�e� 
�s�t�a�t�u�s� �o�f� �w�o�m�e�n� �i�n� �g�e�n�e�r�a�l� �a�m�o�n�g� �t�h�e�s�e� �F�u�l�a�n�i� �w�o�u�l�d� �s�u�f�f�e�r�.
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�T�h�e� �s�t�a�t�u�s� �o�f� �i�n�d�i�v�i�d�u�a�l� �w�o�m�e�n� �w�h�o�s�e� �h�u�s�b�a�n�d�s� �j�o�i�n� �t�h�e� �p�r�o�-� 
�j�e�c�t� �w�i�l�l� �d�e�c�r�e�a�s�e� �i�n� �r�e�l�a�t�i�o�n� �t�o� �o�t�h�e�r� �w�o�m�e�n� �w�h�o� �h�a�v�e� �m�o�r�e� 
�m�i�l�k� �c�o�w�s� �a�t� �t�h�e�i�r� �d�i�s�p�o�s�a�l�. �� 

�W�h�e�r�e� �t�h�e� �p�o�s�i�t�i�o�n� �o�f� �f�i�f�t�y� �p�e�r�c�e�n�t� �o�f� �t�h�e� �s�o�c�i�e�t�y� �i�s� 
�p�l�a�c�e�d� �i�n� �j�e�o�p�a�r�d�y�,� �i�t� �i�s� �f�a�i�r� �t�o� �a�s�s�u�m�e� �t�h�a�t� �p�a�s�t�o�r�a�l� 
�w�o�m�e�n�,� �p�a�r�t�i�c�u�l�a�r�l�y� �t�h�e� �o�u�t�s�p�o�k�e�n� �i�n�d�e�p�e�n�d�e�n�t� �F�u�l�a�n�i� �a�n�d� 
�T�w�a�r�e�g� �w�o�m�e�n�,� �w�i�l�l� �b�e� �t�h�e� �m�o�s�t� �r�e�l�u�c�t�a�n�t� �p�a�r�t�i�c�i�p�a�n�t�s� �i�n� 
�t�h�e�s�e� �p�r�o�j�e�c�t�s�.� �(�H�o�r�o�w�i�t�z�,�1�9�7�9�:�7�2�)� 

�B�e�c�a�u�s�e� �o�f� �t�h�e� �r�e�l�a�t�i�v�e� �e�f�f�i�c�i�e�n�c�y� �o�f� �t�r�a�d�i�t�i�o�n�a�l� 

�s�t�r�a�t�e�g�i�e�s� �i�n� �t�h�e� �a�r�i�d� �s�a�v�a�n�n�a�,� �i�n�t�e�r�v�e�n�t�i�o�n�s� �w�h�i�c�h� �s�e�r�i�-� 

�o�u�s�l�y� �i�m�p�a�c�t� �u�p�o�n� �m�o�b�i�l�i�t�y� �o�r� �w�h�i�c�h� �t�h�r�e�a�t�e�n� �t�h�e� �a�b�i�l�i�t�y� �o�f� 

�t�h�e� �h�e�r�d� �t�o� �s�u�p�p�o�r�t� �l�a�r�g�e� �n�u�m�b�e�r�s� �o�f� �p�e�r�s�o�n�s�,� �w�i�l�l� �b�e� �r�e�-� 

�s�i�s�t�e�d� �b�y� �t�h�e� �p�a�s�t�o�r�a�l�i�s�t�s� �(�H�o�r�o�w�i�t�z�,�1�9�7�9�:�8�6�)�.� 

�I�M�P�A�C�T�S� �O�F� �C�O�M�M�E�R�C�I�A�L� �S�Y�S�T�E�M�S� 

�A�c�c�o�r�d�i�n�g� �t�o� �G�a�l�a�t�y� �(�1�9�8�1�:�8�)�,� �t�h�e�r�e� �i�s� �a� �g�e�n�e�r�a�l� �t�r�e�n�d� 

�t�o�w�a�r�d�s� �g�r�e�a�t�e�r� �c�o�m�m�e�r�c�i�a�l�i�z�a�t�i�o�n� �a�n�d� �o�f�f�t�a�k�e� �a�m�o�n�g� �p�a�s�t�o�r�a�l� 

�g�r�o�u�p�s�.� �I�n� �f�a�c�t�,� �m�a�n�y� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� �a�r�e� �w�e�l�l� �i�n�t�e�g�r�a�t�e�d� 

�w�i�t�h� �t�h�e� �c�o�m�m�e�r�c�i�a�l� �m�a�r�k�e�t�.� �F�o�r� �e�x�a�m�p�l�e�,� �t�h�e� �L�a�c�k�e�n�k�h�e�l� �o�f� 

�A�f�g�h�a�n�i�s�t�a�n� �s�e�l�l� �t�h�e�i�r� �e�n�t�i�r�e� �h�e�r�d�s� �e�v�e�r�y� �y�e�a�r� �w�h�i�l�e� �t�h�e� 

�F�u�l�b�e� �o�f� �N�i�g�e�r�i�a� �n�o�w� �a�t�t�a�i�n� �g�r�e�a�t�e�r� �w�e�a�l�t�h� �s�t�a�t�u�s� �t�h�r�o�u�g�h� 

�i�n�c�r�e�a�s�e�d� �m�a�r�k�e�t�-�o�r�i�e�n�t�e�d� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� 

�(�G�a�l�a�t�y�,�1�9�8�1�:�8�)�.� �I�n� �E�a�s�t� �A�f�r�i�c�a�,� �h�o�w�e�v�e�r�,� �l�i�v�e�s�t�o�c�k� 

�p�r�o�d�u�c�t�i�o�n� �t�e�n�d�s� �t�o� �b�e� �k�e�p�t� �w�i�t�h�i�n� �t�h�e� �l�i�m�i�t�s� �o�f� �t�h�e� 

�s�u�b�s�i�s�t�e�n�c�e� �e�c�o�n�o�m�y�,� �t�h�o�u�g�h� �e�v�e�n� �t�h�e�s�e� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�v�e� �t�o� 

�s�o�m�e� �e�x�t�e�n�t� �b�e�e�n� �a�f�f�e�c�t�e�d� �b�y� �g�r�e�a�t�e�r� �c�o�m�m�e�r�c�i�a�l�i�z�a�t�i�o�n�.� 

�A�l�t�h�o�u�g�h� �p�a�s�t�o�r�a�l�i�s�t�s� �h�a�v�e� �b�e�e�n� �i�n�c�r�e�a�s�i�n�g� �o�f�f�t�a�k�e�,� �t�h�i�s� 

�c�o�m�m�e�r�c�i�a�l�i�z�a�t�i�o�n� �t�r�e�n�d� �h�a�s� �h�a�d� �m�i�x�e�d� �r�e�s�u�l�t�s�.� �R�a�n�c�h�e�s� �t�y�p�-



�8�4� 

�i�c�a�l�l�y� �h�a�v�e� �n�o�t� �e�x�p�e�r�i�e�n�c�e�d� �t�h�e� �i�n�c�r�e�a�s�e�s� �i�n� �p�r�o�d�u�c�t�i�o�n� �n�o�r� 

�i�m�p�r�o�v�e�d� �t�h�e� �h�e�r�d�e�r�s �� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �a�s� �w�a�s� �e�x�p�e�c�t�e�d� 

�(�H�o�r�o�w�i�t�z�,�1�9�7�9�)�.� �I�n� �a�d�d�i�t�i�o�n�,� �w�h�e�r�e� �c�o�m�m�e�r�c�i�a�l� �r�a�n�c�h�e�s� �h�a�v�e� 

�b�e�e�n� �e�s�t�a�b�l�i�s�h�e�d� �i�n� �p�a�s�t�o�r�a�l� �a�r�e�a�s�,� �n�e�g�a�t�i�v�e� �e�f�f�e�c�t�s� �a�r�e� �o�f�-� 

�t�e�n� �e�x�p�e�r�i�e�n�c�e�d� �b�y� �n�e�i�g�h�b�o�r�i�n�g� �p�a�s�t�o�r�a�l�i�s�t�s� �w�h�o�s�e� �r�e�s�o�u�r�c�e�s� 

�a�r�e� �d�i�m�i�n�i�s�h�e�d� �f�o�r� �t�h�e� �s�a�k�e� �o�f� �t�h�e� �c�o�m�m�e�r�c�i�a�l� �i�n�d�u�s�t�r�y�;� 

�p�o�t�e�n�t�i�a�l�l�y� �v�a�l�u�a�b�l�e� �g�r�a�z�i�n�g� �a�r�e�a�s� �a�r�e� �d�e�c�l�a�r�e�d� �o�f�f�-�l�i�m�i�t�s� 

�t�o� �h�e�r�d�s� �o�u�t�s�i�d�e� �t�h�e� �r�a�n�c�h� �d�u�e� �t�o� �p�r�i�v�a�t�i�z�a�t�i�o�n� �o�f� �g�r�a�z�i�n�g� 

�a�r�e�a�s�.� �T�h�e� �r�e�s�u�l�t� �i�s� �a� �l�o�s�s� �o�f� �e�c�o�n�o�m�i�c� �o�p�p�o�r�t�u�n�i�t�y� �f�o�r� 

�t�h�o�s�e� �e�x�c�l�u�d�e�d� �f�r�o�m� �p�r�i�v�a�t�i�z�e�d� �r�a�n�g�e� �d�u�e� �t�o� �d�e�c�r�e�a�s�e�d� �f�o�r�a�g�e� 

�a�v�a�i�l�a�b�i�l�i�t�y� �a�n�d� �a� �g�r�e�a�t�e�r� �p�o�t�e�n�t�i�a�l� �f�o�r� �o�v�e�r�g�r�a�z�i�n�g� �o�n� �r�e�-� 

�m�a�i�n�i�n�g� �p�a�s�t�u�r�e�.� 

�A�l�t�h�o�u�g�h� �a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �"�t�r�a�g�e�d�y� �o�f� �t�h�e� �c�o�m�m�o�n�s�"� �m�o�d�e�l� 

�t�h�e� �p�r�i�v�a�t�i�z�a�t�i�o�n� �o�f� �g�r�a�z�i�n�g� �l�a�n�d�s� �i�s� �t�o� �g�i�v�e� �h�e�r�d�e�r�s� �m�o�r�e� 

�r�e�s�p�o�n�s�i�b�i�l�i�t�y� �o�v�e�r� �p�a�s�t�u�r�e� �q�u�a�l�i�t�y�,� �t�h�e� �r�e�s�u�l�t�s� �o�f� �p�r�i�v�a�t�e� 

�r�a�n�c�h�i�n�g� �o�f�t�e�n� �h�a�s� �t�h�e� �o�p�p�o�s�i�t�e� �r�e�s�u�l�t�.� �C�r�u�z� �d�e� �C�a�r�v�a�l�h�o ��s� 

�(�1�9�7�4�)� �s�t�u�d�y� �i�n� �A�n�g�o�l�a� �s�h�o�w�e�d� �t�h�a�t� �p�r�i�v�a�t�e� �r�a�n�c�h�i�n�g� �r�e�s�u�l�t�e�d� 

�i�n� �g�r�e�a�t�e�r� �r�a�n�g�e� �d�e�g�r�a�d�a�t�i�o�n� �t�h�a�n� �d�i�d� �t�r�a�d�i�t�i�o�n�a�l� �e�x�t�e�n�s�i�v�e� 

�h�e�r�d�i�n�g� �p�r�a�c�t�i�c�e�s�.� �I�n� �t�h�e� �s�a�m�e� �v�e�i�n�,� �a�n� �i�n�c�r�e�a�s�e�d� �m�a�r�k�e�t� 

�o�r�i�e�n�t�a�t�i�o�n� �c�a�n� �y�i�e�l�d� �s�i�m�i�l�a�r� �r�e�s�u�l�t�s� �d�u�e� �t�o� �o�v�e�r�s�t�o�c�k�i�n�g� 

�f�o�r� �m�a�x�i�m�u�m� �p�r�o�f�i�t� �r�e�t�u�r�n�s�.� �I�n� �t�h�e� �S�a�h�e�l�,� �f�o�r� �e�x�a�m�p�l�e�,� �a� 

�s�t�u�d�y� �r�e�v�e�a�l�e�d� �t�h�a�t� �i�n�c�r�e�a�s�e�d� �m�a�r�k�e�t� �p�r�o�d�u�c�t�i�o�n� �m�a�y� �a�c�t�u�a�l�l�y� 

�r�e�s�u�l�t� �i�n� �a� �t�o�t�a�l� �i�n�c�r�e�a�s�e� �r�a�t�h�e�r� �t�h�a�n� �d�e�c�r�e�a�s�e� �o�f� �l�i�v�e�s�t�o�c�k� 

�n�u�m�b�e�r�s� �o�n� �t�h�e� �r�a�n�g�e�,� �e�x�a�c�e�r�b�a�t�i�n�g� �t�h�e� �p�r�o�b�l�e�m� �i�t� �w�a�s� �m�e�a�n�t� 

�t�o� �s�o�l�v�e� �(�G�a�l�a�t�y�,�1�9�8�1�:�1�2�)�.
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�T�h�a�t� �W�e�s�t�e�r�n� �s�y�s�t�e�m�s� �a�r�e� �b�y� �n�o� �m�e�a�n�s� �p�e�r�f�e�c�t� �m�o�d�e�l�s� �f�o�r� 

�T�h�i�r�d� �W�o�r�l�d� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �e�x�p�r�e�s�s�e�d� �b�y� �S�w�i�f�t� 

�(�1�9�7�7�3�2�9�)�:� 

�T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �h�i�s�t�o�r�y� �o�f� �d�r�y� �g�r�a�s�s�l�a�n�d�s� �i�n� �o�t�h�e�r� �p�a�r�t�s� �o�f� 
�t�h�e� �w�o�r�l�d� �i�s� �n�o�t� �v�e�r�y� �h�e�l�p�f�u�l�.� �I�n� �t�h�e� �U�S�A� �a�n�d� �A�u�s�t�r�a�l�i�a� �t�h�e� 
�o�r�i�g�i�n�a�l� �i�n�h�a�b�i�t�a�n�t�s� �(�I�n�d�i�a�n�s� �a�n�d� �A�b�o�r�i�g�i�n�e�s�)� �w�e�r�e� �c�l�e�a�r�e�d� 
�f�r�o�m� �t�h�e� �l�a�n�d� �a�n�d� �h�i�g�h�l�y� �c�a�p�i�t�a�l�i�z�e�d� �p�r�i�v�a�t�e� �r�a�n�c�h�e�s� �t�o�o�k� 
�t�h�e�i�r� �p�l�a�c�e�.� �I�n� �t�h�e� �C�e�n�t�r�a�l� �A�s�i�a�n� �R�e�p�u�b�l�i�c�s� �o�f� �t�h�e� �U�S�S�R� �t�h�e� 
�p�r�e�v�i�o�u�s� �n�o�m�a�d�i�c� �p�a�s�t�o�r�a�l� �e�c�o�n�o�m�y� �w�a�s� �c�o�m�p�l�e�t�e�l�y� �r�e�s�t�r�u�c�-� 
�t�u�r�e�d� �i�n�t�o� �c�o�l�l�e�c�t�i�v�e� �f�a�r�m�s� �a�f�t�e�r� �t�h�e� �1�9�2�0�s�.� �N�e�i�t�h�e�r� �m�o�d�e�l� 
�i�s� �a�p�p�r�o�p�r�i�a�t�e� �f�o�r� �t�h�e� �T�h�i�r�d� �W�o�r�l�d� �n�o�w�:� �t�h�e� �f�i�r�s�t� �b�e�c�a�u�s�e�,� 
�i�n� �a�d�d�i�t�i�o�n� �t�o� �i�t�s� �o�b�v�i�o�u�s� �i�n�j�u�s�t�i�c�e�,� �i�t� �r�e�p�l�a�c�e�s� �a�b�u�n�d�a�n�t� 
�l�a�b�o�u�r� �b�y� �s�c�a�r�c�e� �c�a�p�i�t�a�l�,� �a�n�d� �c�o�n�t�r�i�b�u�t�e�s� �t�o� �a� �r�a�p�i�d�l�y� 
�w�i�d�e�n�i�n�g� �g�a�p� �b�e�t�w�e�e�n� �r�i�c�h� �a�n�d� �p�o�o�r�;� �t�h�e� �s�e�c�o�n�d� �b�e�c�a�u�s�e� �i�t� 
�w�a�s� �o�n�l�y� �a�c�c�o�m�p�l�i�s�h�e�d� �a�t� �g�r�e�a�t� �s�o�c�i�a�l� �c�o�s�t� �w�i�t�h� �t�h�e� �r�e�-� 
�s�o�u�r�c�e�s� �o�f� �a� �p�o�w�e�r�f�u�l� �c�e�n�t�r�a�l� �g�o�v�e�r�n�m�e�n�t�.� 

�S�U�M�M�A�R�Y� 

�T�h�i�s� �c�h�a�p�t�e�r� �r�e�v�i�e�w�e�d� �t�h�e� �e�c�o�l�o�g�i�c�a�l� �i�m�p�a�c�t�s� �a�n�d� 

�e�c�o�n�o�m�i�c� �b�e�h�a�v�i�o�r� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s�.� �T�h�e� �m�a�i�n� �c�r�i�t�i�c�i�s�m�s� �o�f� 

�p�a�s�t�o�r�a�l�i�s�m�,� �b�e�s�i�d�e�s� �i�t�s� �a�l�l�e�g�e�d� �r�o�l�e� �i�n� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n�,� 

�a�r�e� �r�e�l�a�t�e�d� �t�o� �e�c�o�n�o�m�i�c� �s�t�r�a�t�e�g�i�e�s�.� 

�I�n� �s�p�i�t�e� �o�f� �s�t�u�d�i�e�s� �w�h�i�c�h� �s�h�o�w� �m�i�l�k�-�o�r�i�e�n�t�e�d� �p�a�s�t�o�r�a�l�i�s�m� 

�a�s� �a�n� �e�c�o�l�o�g�i�c�a�l�l�y� �v�i�a�b�l�e� �s�y�s�t�e�m�,� �t�h�e� �e�m�p�h�a�s�i�s� �o�f� �m�o�s�t� 

�c�o�n�v�e�n�t�i�o�n�a�l� �p�r�o�j�e�c�t�s� �h�a�s� �b�e�e�n� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �f�o�r� �u�r�b�a�n� 

�p�o�p�u�l�a�t�i�o�n�s�.� �P�r�o�j�e�c�t� �d�e�s�i�g�n�e�r�s� �e�x�p�e�c�t�e�d� �h�e�r�d�e�r�s� �t�o� �i�n�c�r�e�a�s�e� 

�l�i�v�e�s�t�o�c�k� �s�a�l�e�s� �t�o� �s�a�t�i�s�f�y� �p�r�o�d�u�c�t�i�o�n� �o�b�j�e�c�t�i�v�e�s�.� �W�h�e�n� 

�h�i�g�h�e�r� �s�a�l�e�s� �d�i�d� �n�o�t� �m�a�t�e�r�i�a�l�i�z�e�,� �a�s� �w�a�s� �o�f�t�e�n� �t�h�e� �c�a�s�e�,� 

�p�a�s�t�o�r�a�l�i�s�t�s� �w�e�r�e� �a�c�c�u�s�e�d� �o�f� �b�e�h�a�v�i�n�g�  ��i�r�r�a�t�i�o�n�a�l�l�y�"�.� �T�h�e� 

�d�e�s�i�g�n� �o�f� �s�u�c�h� �p�r�o�j�e�c�t�s� �r�e�v�e�a�l�e�d� �h�o�w� �l�i�t�t�l�e� �p�l�a�n�n�e�r�s� 

�a�c�t�u�a�l�l�y� �k�n�e�w� �a�b�o�u�t� �t�h�e� �p�r�e�v�a�i�l�i�n�g� �h�e�r�d�i�n�g� �s�y�s�t�e�m�s�.� �I�t� �w�a�s
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�u�n�k�n�o�w�n�,� �o�r� �a�t� �b�e�s�t� �u�n�d�e�r�e�s�t�i�m�a�t�e�d�,� �t�h�a�t� �s�u�b�s�i�s�t�e�n�c�e� 

�p�r�o�d�u�c�t�i�o�n� �a�n�d� �s�o�c�i�a�l� �e�x�c�h�a�n�g�e�s� �t�o�o�k� �p�r�e�c�e�d�e�n�c�e� �o�v�e�r� 

�c�o�m�m�e�r�c�i�a�l� �s�a�l�e�s�.� �T�h�o�u�g�h� �o�f�f�t�a�k�e� �f�o�r� �c�o�m�m�e�r�c�i�a�l� �p�r�o�d�u�c�t�i�o�n� 

�d�o�e�s� �o�c�c�u�r�,� �i�t� �i�s� �o�n�l�y� �a�s� �a� �s�e�c�o�n�d�a�r�y� �o�p�t�i�o�n�.� 

�T�h�e� �c�o�m�m�e�r�c�i�a�l� �b�e�e�f� �o�r�i�e�n�t�a�t�i�o�n� �i�g�n�o�r�e�s� �t�h�e� �s�o�u�n�d� �i�n�-� 

�d�i�g�e�n�o�u�s� �s�t�r�a�t�e�g�y� �o�f� �a� �m�i�l�k�-�b�a�s�e�d� �e�c�o�n�o�m�y�.� �D�a�i�r�y� �p�r�o�d�u�c�t�i�o�n� 

�i�n� �t�h�e� �a�r�i�d� �e�n�v�i�r�o�n�m�e�n�t� �i�s� �c�l�e�a�r�l�y� �a� �m�o�r�e� �s�u�i�t�a�b�l�e� �a�d�a�p�t�a�-� 

�t�i�o�n� �i�n� �t�e�r�m�s� �o�f� �b�o�t�h� �f�o�o�d� �c�h�a�i�n� �e�f�f�i�c�i�e�n�c�y� �a�n�d� �l�a�b�o�r� �p�r�o�-� 

�d�u�c�t�i�v�i�t�y�.� �A�l�t�h�o�u�g�h� �l�o�w� �p�r�o�d�u�c�t�i�o�n� �l�e�v�e�l�s� �a�r�e� �t�h�e� �n�o�r�m�,� �t�h�e� 

�a�r�i�d� �e�n�v�i�r�o�n�m�e�n�t� �c�a�n�n�o�t�,� �w�i�t�h�i�n� �t�h�e� �c�u�r�r�e�n�t� �t�e�c�h�n�o�l�o�g�y� �c�o�n�-� 

�s�t�r�a�i�n�t�s�,� �s�u�s�t�a�i�n� �a� �c�o�n�s�i�s�t�e�n�t�l�y� �h�i�g�h�e�r� �o�u�t�p�u�t� �d�e�m�a�n�d�e�d� �b�y� 

�a� �b�e�e�f� �o�r�i�e�n�t�a�t�i�o�n�.� �A�l�s�o�,� �a� �b�e�e�f� �p�r�o�d�u�c�t�i�o�n� �o�r�i�e�n�t�a�t�i�o�n� �h�a�s� 

�n�e�g�a�t�i�v�e� �c�o�n�s�e�q�u�e�n�c�e�s� �f�o�r� �w�o�m�e�n�,� �w�h�o� �d�e�r�i�v�e� �t�h�e�i�r� �s�t�a�t�u�s� �i�n� 

�l�a�r�g�e� �p�a�r�t� �f�r�o�m� �t�h�e�i�r� �r�o�l�e� �i�n� �m�i�l�k� �p�r�o�d�u�c�t�i�o�n�.� 

�W�e�s�t�e�r�n� �l�i�v�e�s�t�o�c�k� �s�y�s�t�e�m�s� �m�a�y� �a�c�t�u�a�l�l�y� �e�x�a�c�e�r�b�a�t�e� �e�c�o�-� 

�l�o�g�i�c�a�l� �p�r�o�b�l�e�m�s� �i�n� �p�a�s�t�o�r�a�l� �a�r�e�a�s� �a�s� �i�n�c�r�e�a�s�e�d� �h�e�r�d� �s�i�z�e�s� 

�f�o�r� �m�a�x�i�m�u�m� �p�r�o�f�i�t� �r�e�t�u�r�n�s� �m�a�y� �b�e� �k�e�p�t� �o�n� �r�e�s�t�r�i�c�t�e�d� �g�r�a�z�i�n�g� 

�a�r�e�a�s�.� �T�h�e�s�e� �s�y�s�t�e�m�s� �a�l�s�o� �d�o� �n�o�t� �p�r�o�v�i�d�e� �g�o�o�d� �m�o�d�e�l�s� �b�e�-� 

�c�a�u�s�e� �o�f� �t�h�e�i�r� �c�a�p�i�t�a�l� �i�n�t�e�n�s�i�v�e� �n�a�t�u�r�e� �a�n�d� �t�h�e� �s�o�c�i�a�l� �c�o�s�t�s� 

�i�n�c�u�r�r�e�d� �i�n� �c�a�r�r�y�i�n�g� �t�h�e�m� �o�u�t�.



�C�H�A�P�T�E�R� �4� 

�I�M�P�A�C�T�S� �O�F� �C�O�N�V�E�N�T�I�O�N�A�L� 
�P�A�S�T�O�R�A�L� �D�E�V�E�L�O�P�M�E�N�T� �P�R�O�J�E�C�T�S� 

�[�A�f�r�i�c�a�n� �l�i�v�e�s�t�o�c�k�]� �p�r�o�j�e�c�t�s� �a�r�e� �r�e�m�a�r�k�a�b�l�e� �i�n� �t�h�e�i�r� �a�l�m�o�s�t� 
�u�n�i�v�e�r�s�a�l� �l�a�c�k� �o�f� �s�u�c�c�e�s�s�.� �D�e�s�p�i�t�e� �s�o�m�e� �h�a�l�f�-�b�i�l�l�i�o�n� �p�l�u�s� 
�d�e�v�o�t�e�d� �t�o� �t�h�e� �s�e�c�t�o�r�,� �t�h�e�r�e� �i�s� �a� �m�o�n�o�t�o�n�y� �o�f� �e�v�a�l�u�a�t�i�o�n�s� 
�a�t�t�e�s�t�i�n�g� �t�o� �t�h�e�i�r� �f�a�i�l�u�r�e�.� �P�r�o�d�u�c�t�i�v�i�t�y� �i�s� �n�o�t� �i�n�c�r�e�a�s�e�d�;� 
�p�r�o�d�u�c�e�r� �i�n�c�o�m�e� �a�n�d�  ��q�u�a�l�i�t�y� �o�f� �l�i�f�e �� �a�r�e� �n�o�t� �i�m�p�r�o�v�e�d�;� 
�a�n�t�i�c�i�p�a�t�e�d� �f�i�n�a�n�c�i�a�l� �r�a�t�e�s� �o�f� �r�e�t�u�r�n� �a�r�e� �n�o�t� �a�c�h�i�e�v�e�d�;� �a�n�d� 
�t�h�e� �r�e�t�a�r�d�a�t�i�o�n� �o�r� �r�e�v�e�r�s�a�l� �o�f� �e�n�v�i�r�o�n�m�e�n�t�a�l� �d�e�c�l�i�n�e� �i�s� �n�o�t� 
�d�e�m�o�n�s�t�r�a�t�e�d�.� �(�H�o�r�o�w�i�t�z� �a�n�d� �L�i�t�t�l�e�,�1�9�8�7�:�6�0�)� 
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�I�N�T�R�O�D�U�C�T�I�O�N� 

�I�n� �1�9�7�2�,� �N�e�v�i�l�l�e� �D�y�s�o�n�-�H�u�d�s�o�n� �a�s�s�e�r�t�e�d� �t�h�a�t� �"�t�h�e� �s�i�m�p�l�e� 

�i�f� �s�o�m�e�w�h�a�t� �g�l�o�o�m�y� �t�r�u�t�h� �i�s� �t�h�a�t� �w�e� �r�e�a�l�l�y� �k�n�o�w� �e�x�t�r�a�o�r�d�i�-� 

�n�a�r�i�l�y� �l�i�t�t�l�e� �a�b�o�u�t� �h�u�m�a�n� �b�e�h�a�v�i�o�r� �i�n� �n�o�m�a�d�i�c� �s�o�c�i�e�t�i�e�s�.� 

�C�e�r�t�a�i�n�l�y� �m�u�c�h� �o�f� �w�h�a�t� �p�a�s�s�e�s� �f�o�r� �k�n�o�w�l�e�d�g�e� �a�b�o�u�t� �n�o�-� 

�m�a�d�s�.�.�.�i�s� �q�u�i�t�e� �m�i�s�l�e�a�d�i�n�g�"� �(�N�.� �D�y�s�o�n�-�H�u�d�s�o�n�,�1�9�7�2�:�2�)�.� �T�h�e� 

�r�e�s�u�l�t� �h�a�s� �b�e�e�n� �a� �m�i�s�u�n�d�e�r�s�t�a�n�d�i�n�g� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s �� �s�o�c�i�a�l�,� 

�e�c�o�l�o�g�i�c�a�l� �a�n�d� �e�c�o�n�o�m�i�c� �b�e�h�a�v�i�o�r� �a�l�o�n�g� �w�i�t�h� �a� �l�o�n�g� �l�i�s�t� �o�f� 

�f�a�i�l�e�d� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �b�a�s�e�d� �o�n� �t�h�e�s�e� 

�m�i�s�u�n�d�e�r�s�t�a�n�d�i�n�g�s�.� 

�S�e�v�e�n� �y�e�a�r�s� �l�a�t�e�r� �t�h�e� �p�r�o�c�e�e�d�i�n�g�s� �o�f� �a�n� �A�f�r�i�c�a�n� 

�l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t� �w�o�r�k�s�h�o�p� �e�c�h�o�e�s� �D�y�s�o�n�-�H�u�d�s�o�n ��s� 

�a�s�s�e�r�t�i�o�n� �i�n� �t�h�e� �c�o�n�f�e�r�e�e�s �� �n�u�m�b�e�r� �o�n�e� �c�o�n�c�l�u�s�i�o�n� �t�h�a�t� 

�"�q�u�a�n�t�i�t�a�t�i�v�e� �d�a�t�a� �r�e�l�a�t�i�n�g� �t�o� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �(�i�n�c�l�u�d�i�n�g� 

�h�u�m�a�n� �p�o�p�u�l�a�t�i�o�n�s�,� �h�e�r�d� �d�e�m�o�g�r�a�p�h�y�,� �b�i�o�t�i�c� �c�o�m�p�o�s�i�t�i�o�n�)� �a�r�e� 

�n�o�t�o�r�i�o�u�s�l�y� �u�n�r�e�l�i�a�b�l�e�"� �(�I�D�A�,�1�9�8�0�:�5�)�.� �T�h�e� �r�e�p�o�r�t� �s�t�a�t�e�s� 

�t�h�a�t�  ��e�x�i�s�t�i�n�g� �d�a�t�a�,� �a�b�o�u�t� �t�h�e� �p�r�e�s�e�n�t� �a�n�d� �p�a�s�t�,� �a�r�e� �a�l�m�o�s�t� 

�t�o�t�a�l�l�y� �u�s�e�l�e�s�s�"� �(�I�D�A�,�1�9�8�0�:�5�)� �d�u�e� �t�o� �a� �l�a�c�k� �o�f� �s�t�a�n�d�a�r�d�i�z�e�d� 

�r�e�s�e�a�r�c�h� �m�e�t�h�o�d�s�.� �R�e�s�e�a�r�c�h� �i�n� �t�h�e� �1�9�8�0�s� �h�a�s� �g�r�e�a�t�l�y� 

�i�m�p�r�o�v�e�d� �k�n�o�w�l�e�d�g�e� �o�f� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �t�h�o�u�g�h� �t�h�e�r�e� �i�s� �s�t�i�l�l� 

�a� �g�r�e�a�t� �d�e�a�l� �o�f� �w�o�r�k� �n�e�e�d�e�d�.� �R�a�t�h�e�r� �t�h�a�n� �s�u�p�p�o�r�t�i�n�g� �t�h�e� 

�p�a�s�t� �s�t�e�r�e�o�t�y�p�e�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� �a�s� �"�f�a�t�h�e�r�s� �(�a�n�d� �m�o�t�h�e�r�s�)� 

�o�f� �t�h�e� �d�e�s�e�r�t�"�,� �t�h�e� �n�e�w�l�y� �a�c�q�u�i�r�e�d� �k�n�o�w�l�e�d�g�e� �h�a�s� �s�u�p�p�o�r�t�e�d� 

�t�h�e� �i�n�h�e�r�e�n�t� �r�a�t�i�o�n�a�l�i�t�y� �o�f� �p�a�s�t�o�r�a�l� �s�y�s�t�e�m�s� �a�n�d� �h�a�s� �p�r�o�d�d�e�d� 

�a�t�t�i�t�u�d�e� �c�h�a�n�g�e�s� �i�n� �a�d�v�o�c�a�t�e�s� �o�f� �r�a�d�i�c�a�l� �o�v�e�r�h�a�u�l�.� �A�s� �p�a�r�t� 

�o�f� �a� �w�i�d�e�r� �m�o�v�e�m�e�n�t� �i�n� �d�e�v�e�l�o�p�m�e�n�t� �g�e�n�e�r�a�l�l�y�,� �o�f�f�i�c�i�a�l� �d�o�n�o�r
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�r�h�e�t�o�r�i�c� �i�n� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �n�o�w� �e�x�t�o�l�l�s� �t�h�e� �v�i�r�t�u�e�s� �o�f� 

�h�e�r�d�e�r� �p�a�r�t�i�c�i�p�a�t�i�o�n� �a�n�d� �t�h�e� �u�s�e�f�u�l�n�e�s�s� �o�f� �i�n�d�i�g�e�n�o�u�s� 

�h�e�r�d�i�n�g� �s�t�r�a�t�e�g�i�e�s� �(�T�e�e�l�e�,�1�9�8�4�;� �T�u�f�t�s� �U�n�i�v�e�r�s�i�t�y�,�1�9�8�5�)�.� 

�T�H�E� �E�V�O�L�U�T�I�O�N� �O�F� �L�I�V�E�S�T�O�C�K� �D�E�V�E�L�O�P�M�E�N�T� �S�T�R�A�T�E�G�Y� 

�D�u�e� �t�o� �t�h�e� �o�v�e�r�w�h�e�l�m�i�n�g� �n�u�m�b�e�r� �o�f� �p�r�o�j�e�c�t� �f�a�i�l�u�r�e�s�,� �p�a�s�-� 

�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�y� �h�a�s� �g�o�n�e� �t�h�r�o�u�g�h� �c�h�a�n�g�e�s� �o�v�e�r� �t�h�e� 

�p�a�s�t� �t�w�o� �d�e�c�a�d�e�s�.� �W�h�i�l�e� �a� �l�a�c�k� �o�f� �r�e�s�p�e�c�t� �f�o�r� �p�a�s�t�o�r�a�l� 

�s�y�s�t�e�m�s� �c�h�a�r�a�c�t�e�r�i�z�e�d� �e�a�r�l�y� �p�r�o�j�e�c�t�s�,� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�h�a�s� �n�o�w� �r�e�a�c�h�e�d� �a� �p�o�i�n�t� �w�h�e�r�e� �i�n�d�i�g�e�n�o�u�s� �p�r�a�c�t�i�c�e�s� �h�a�v�e� 

�g�a�i�n�e�d� �t�h�e�i�r� �d�e�s�e�r�v�e�d� �r�e�s�p�e�c�t� �i�n� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �c�o�m�m�u�n�i�t�y�.� 

�P�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �e�f�f�o�r�t�s� �t�h�r�o�u�g�h�o�u�t� �t�h�e� �1�9�6�0�s� �a�n�d� 

�1�9�7�0�s� �h�a�d� �l�a�r�g�e�l�y� �n�e�g�l�e�c�t�e�d� �p�a�s�t�o�r�a�l� �p�o�p�u�l�a�t�i�o�n�s� �a�n�d� �i�n�s�t�e�a�d� 

�h�a�d� �f�o�c�u�s�e�d� �o�n� �t�e�c�h�n�o�l�o�g�i�c�a�l� �i�n�p�u�t�s� �s�u�c�h� �a�s� �w�a�t�e�r�-�h�o�l�e� �d�e�-� 

�v�e�l�o�p�m�e�n�t�,� �i�n�t�r�o�d�u�c�i�n�g� �i�r�r�i�g�a�t�e�d� �a�g�r�i�c�u�l�t�u�r�e� �o�r� �i�m�p�o�r�t�e�d� 

�w�e�s�t�e�r�n�-�s�t�y�l�e� �r�a�n�c�h�i�n�g� �s�c�h�e�m�e�s� �d�e�s�i�g�n�e�d� �t�o� �i�n�c�r�e�a�s�e� �p�a�s�t�o�r�a�l� 

�p�r�o�d�u�c�t�i�v�i�t�y�.� �G�o�v�e�r�n�m�e�n�t� �g�o�a�l�s� �w�e�r�e� �p�a�r�a�m�o�u�n�t�,� �i�n�c�l�u�d�i�n�g�:� 

�t�h�e� �e�x�p�e�c�t�a�t�i�o�n� �t�h�a�t� �p�a�s�t�o�r�a�l�i�s�t� �c�o�n�t�r�i�b�u�t�e� �t�o� �t�h�e� �n�a�t�i�o�n�a�l� 

�e�c�o�n�o�m�y� �t�h�r�o�u�g�h� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �a�n�d� �l�a�b�o�r�;� �e�n�v�i�r�o�n�m�e�n�-� 

�t�a�l� �c�o�n�s�e�r�v�a�t�i�o�n� �-�-� �t�h�e� �p�r�e�v�e�n�t�i�o�n� �a�n�d�/�o�r� �r�e�v�e�r�s�a�l� �o�f� �r�e�a�l� 

�o�r� �p�e�r�c�e�i�v�e�d� �d�e�s�e�r�t�i�f�i�c�a�t�i�o�n� �t�r�e�n�d�s�;� �a�n�d� �t�h�e� �g�o�v�e�r�n�m�e�n�t�s �� 

�d�e�s�i�r�e� �t�o� �i�n�t�e�g�r�a�t�e� �p�a�s�t�o�r�a�l�i�s�t�s� �w�i�t�h� �t�h�e� �n�a�t�i�o�n�a�l� �i�d�e�n�t�i�t�y�.� 

�P�r�o�j�e�c�t�s� �w�e�r�e� �n�o�t� �a�s� �m�u�c�h� �c�o�n�c�e�r�n�e�d� �w�i�t�h� �i�m�p�r�o�v�i�n�g� �p�a�s�-� 

�t�o�r�a�l�i�s�t�s �� �l�i�v�i�n�g� �s�t�a�n�d�a�r�d�s� �n�o�r� �w�i�t�h� �t�h�e�i�r� �i�n�d�i�g�e�n�o�u�s� �d�e�v�e�l�-� 

�o�p�m�e�n�t� �g�o�a�l�s�.� �T�h�o�u�g�h� �p�a�s�t�o�r�a�l�i�s�t�s �� �d�e�v�e�l�o�p�m�e�n�t� �g�o�a�l�s� �a�r�e� 

�n�e�c�e�s�s�a�r�i�l�y� �q�u�i�t�e� �v�a�r�i�e�d�,� �g�e�n�e�r�a�l�i�z�e�d� �g�o�a�l�s� �i�n�c�l�u�d�e�:� �i�m�-
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�p�r�o�v�e�m�e�n�t� �i�n� �m�a�t�e�r�i�a�l� �l�i�v�i�n�g� �s�t�a�n�d�a�r�d�s�;� �a�s�s�u�r�a�n�c�e� �o�f� �t�h�e�i�r� 

�l�i�v�e�l�i�h�o�o�d�s� �l�o�n�g�-�t�e�r�m� �v�i�a�b�i�l�i�t�y� �(�t�h�e� �a�b�i�l�i�t�y� �t�o� �s�u�r�v�i�v�e� 

�d�r�o�u�g�h�t�s� �w�i�t�h�o�u�t� �b�e�i�n�g� �e�c�o�n�o�m�i�c�a�l�l�y� �d�e�v�a�s�t�a�t�e�d�)�;� �m�a�i�n�t�a�i�n�i�n�g� 

�t�h�e� �f�r�e�e�d�o�m� �o�f� �i�n�d�i�v�i�d�u�a�l� �h�e�r�d�e�r�s� �t�o� �m�a�n�a�g�e� �t�h�e�m�s�e�l�v�e�s�;� 

�m�a�i�n�t�e�n�a�n�c�e� �o�f� �s�o�c�i�a�l� �r�e�l�a�t�i�o�n�s� �b�o�t�h� �t�o� �d�e�f�i�n�e� �r�a�n�g�e� �a�n�d� �w�a�-� 

�t�e�r� �r�i�g�h�t�s� �a�n�d� �t�o� �a�s�s�u�r�e� �t�h�e� �s�u�r�v�i�v�a�l� �a�n�d� �r�e�h�a�b�i�l�i�t�a�t�i�o�n� 

�i�n�t�o� �p�a�s�t�o�r�a�l� �l�i�f�e� �a�f�t�e�r� �s�t�o�c�k� �l�o�s�s�e�s�;� �a�n�d� �r�e�t�a�i�n�i�n�g� �m�a�n�a�g�e�-� 

�m�e�n�t� �a�n�d� �r�e�s�o�u�r�c�e� �c�o�n�t�r�o�l� �i�n� �t�h�e� �h�a�n�d�s� �o�f� �p�a�s�t�o�r�a�l�i�s�t�s� 

�(�S�a�n�f�o�r�d�,�1�9�8�3�:�2�4�)�.� �D�e�v�e�l�o�p�m�e�n�t� �a�p�p�r�o�a�c�h�e�s� �i�n�s�t�e�a�d� �w�e�r�e� 

�c�o�n�c�e�r�n�e�d� �p�r�i�m�a�r�i�l�y� �w�i�t�h� �p�h�y�s�i�c�a�l� �a�n�d� �t�e�c�h�n�i�c�a�l� �a�s�p�e�c�t�s� �o�f� 

�p�r�o�d�u�c�t�i�o�n�,� �s�u�c�h� �a�s� �a�n�i�m�a�l�s�,� �p�a�s�t�u�r�e�,� �a�n�d� �w�a�t�e�r�;� �t�h�e� �o�r�g�a�n�i�-� 

�z�a�t�i�o�n� �a�n�d� �i�n�f�r�a�s�t�r�u�c�t�u�r�e� �o�f� �m�a�r�k�e�t�i�n�g� �a�c�t�i�v�i�t�y�,� �s�u�c�h� �a�s� 

�m�a�r�k�e�t�i�n�g� �b�o�a�r�d�s�,� �s�l�a�u�g�h�t�e�r�h�o�u�s�e�s�,� �a�n�d� �t�r�e�k� �r�o�u�t�e�s� �t�o� �f�a�-� 

�c�i�l�i�t�i�e�s� �(�B�e�n�n�e�t�t�,� �e�t� �a�l�.�,�1�9�8�6�:�v�i�)�.� 

�H�o�w�e�v�e�r�,� �t�h�e� �g�o�v�e�r�n�m�e�n�t�s� �a�n�d� �p�a�s�t�o�r�a�l�i�s�t�s� �n�e�e�d� �e�a�c�h� 

�o�t�h�e�r ��s� �c�o�o�p�e�r�a�t�i�o�n� �t�o� �m�a�k�e� �p�l�a�n�s� �w�o�r�k�;� �g�o�v�e�r�n�m�e�n�t� �a�n�d� �d�o�n�o�r� 

�d�i�s�i�n�t�e�r�e�s�t� �i�n� �p�a�s�t�o�r�a�l� �g�o�a�l�s� �a�s� �w�e�l�l� �a�s� �h�e�r�d�e�r�s �� �f�r�e�q�u�e�n�t� 

�d�i�s�r�e�g�a�r�d� �f�o�r� �g�o�v�e�r�n�m�e�n�t� �p�l�a�n�s� �h�a�s� �t�h�e�r�e�f�o�r�e� �r�e�s�u�l�t�e�d� �i�n� �r�e�-� 

�c�u�r�r�i�n�g� �p�r�o�j�e�c�t� �f�a�i�l�u�r�e�s�.� 

�A�s� �a� �r�e�s�u�l�t� �o�f� �t�h�e�s�e� �u�n�s�u�c�c�e�s�s�f�u�l� �a�t�t�e�m�p�t�s�,� �b�y� �t�h�e� �l�a�t�e� 

�1�9�7�0�s� �d�o�n�o�r�s� �b�e�g�a�n� �t�o� �r�e�t�h�i�n�k� �t�h�e�i�r� �l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t� 

�a�p�p�r�o�a�c�h�e�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �i�n� �1�9�7�9� �a�n�d� �1�9�8�1�,� �U�S�A�I�D� �c�o�n�f�e�r�-� 

�e�n�c�e�s� �a�d�d�r�e�s�s�e�d� �t�h�e� �p�r�o�b�l�e�m�s� �b�e�i�n�g� �f�a�c�e�d� �r�e�s�u�l�t�i�n�g� �i�n�a� 

�t�u�r�n�i�n�g� �p�o�i�n�t� �i�n� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�t�r�a�t�e�g�y�.� �B�e�n�n�e�t�t� �e�t� 

�a�l�.� �(�1�9�8�6�:�2�)� �s�u�m�s� �u�p� �t�h�e� �p�r�o�b�l�e�m�s� �f�a�c�e�d� �a�n�d� �t�h�e� �p�r�o�g�r�e�s�s�i�o�n� 

�t�o�w�a�r�d�s� �n�e�w� �t�h�i�n�k�i�n�g� �i�n� �t�h�e� �1�9�8�0�s�:
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�T�h�e� �f�a�i�l�u�r�e�s� �-�-� �o�r� �a�t� �l�e�a�s�t� �t�h�e� �v�e�r�y� �l�i�m�i�t�e�d� �a�c�h�i�e�v�e�m�e�n�t�s� �-�-� 
�o�f� �l�i�v�e�s�t�o�c�k� �a�n�d� �r�a�n�g�e� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �i�n� �A�f�r�i�c�a�n� �c�o�u�n�-� 
�t�r�i�e�s� �d�u�r�i�n�g� �t�h�e� �1�9�6�0�s� �a�n�d� �1�9�7�0�s� �w�e�r�e� �b�a�s�e�d� �o�n� �t�h�i�s� �g�e�n�e�r�a�l� 
�i�g�n�o�r�a�n�c�e� �o�f� �d�r�y�l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �u�n�d�e�r� �u�n�f�a�m�i�l�i�a�r� �s�o�c�i�a�l� �a�n�d� 
�e�c�o�n�o�m�i�c� �c�i�r�c�u�m�s�t�a�n�c�e�s�.� �T�h�e� �u�r�g�e�n�c�y� �o�f� �t�h�e� �d�e�v�e�l�o�p�m�e�n�t� �e�f�-� 
�f�o�r�t�s� �i�n� �t�h�e� �c�o�u�n�t�r�i�e�s� �c�o�n�c�e�r�n�e�d� �d�i�d� �n�o�t� �p�e�r�m�i�t� �a� �g�e�n�e�r�a�t�i�o�n� 
�o�r� �s�o� �o�f� �l�e�a�d�-�i�n� �r�e�s�e�a�r�c�h� �b�e�f�o�r�e� �v�a�r�i�o�u�s� �i�n�s�t�r�u�m�e�n�t�a�l�i�t�i�e�s� 
�w�e�r�e� �t�r�i�e�d�,� �a�n�d� �t�h�e� �a�v�a�i�l�a�b�l�e� �t�e�c�h�n�i�c�a�l� �e�x�p�e�r�t�i�s�e� �c�o�n�s�i�s�t�e�d� 
�m�a�i�n�l�y� �o�f� �p�e�o�p�l�e� �t�r�a�i�n�e�d� �i�n� �t�h�e� �c�o�m�m�e�r�c�i�a�l� �r�e�g�i�m�e�s� �o�f� �t�h�e� 
�W�e�s�t�e�r�n� �w�o�r�l�d�,� �w�i�t�h� �t�h�e�i�r� �m�a�n�y� �s�u�b�s�i�d�i�e�s� �a�n�d� �r�e�g�u�l�a�t�o�r�y� 
�p�r�a�c�t�i�c�e�s� �d�e�s�i�g�n�e�d� �t�o� �m�a�k�e� �u�p� �f�o�r� �r�e�s�o�u�r�c�e� �d�e�f�i�c�i�e�n�c�i�e�s�.� 
�S�u�c�h� �m�e�t�h�o�d�s�,� �t�r�a�n�s�l�a�t�e�d� �i�n�t�o� �t�h�e� �A�f�r�i�c�a�n� �r�e�a�l�i�t�y�,� �w�e�r�e� �n�o�t� 
�o�n�l�y� �l�e�s�s� �t�h�a�n� �e�f�f�e�c�t�i�v�e�,� �b�u�t� �i�n�t�e�r�a�c�t�e�d� �w�i�t�h� �p�o�o�r�l�y� �u�n�d�e�r�-� 
�s�t�o�o�d� �l�i�v�e�s�t�o�c�k�-�p�r�o�d�u�c�t�i�o�n� �i�n�s�t�i�t�u�t�i�o�n�s� �t�o� �r�e�s�u�l�t� �i�n� �l�o�w�e�r�e�d� 
�p�r�o�d�u�c�t�i�v�i�t�y� �a�n�d� �s�e�r�i�o�u�s� �r�e�s�o�u�r�c�e� �d�e�p�l�e�t�i�o�n�.� �B�y� �t�h�e� �1�9�8�0�s�,� 
�i�t� �w�a�s� �c�l�e�a�r� �t�h�a�t� �b�a�s�i�c� �r�e�s�e�a�r�c�h� �n�e�e�d�e�d� �t�o� �b�e� �d�o�n�e�,� �a�n�d�,� �i�n� 
�e�f�f�e�c�t�,� �a� �f�r�e�s�h� �s�t�a�r�t� �o�n� �t�h�e� �l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�b�l�e�m� 
�i�s� �b�e�i�n�g� �m�a�d�e�.� �I�n� �t�h�e� �p�a�s�t� �d�e�c�a�d�e�,� �p�r�o�b�a�b�l�y� �m�o�r�e� �r�e�s�e�a�r�c�h� 
�a�n�d� �c�o�n�f�e�r�e�n�c�e� �a�c�t�i�v�i�t�y� �h�a�v�e� �b�e�e�n� �d�e�v�o�t�e�d� �t�o� �A�f�r�i�c�a�n� �l�i�v�e�-� 
�s�t�o�c�k� �t�h�a�n� �t�o� �a�n�y� �o�t�h�e�r� �a�g�r�i�c�u�l�t�u�r�a�l� �s�e�c�t�o�r� �f�o�r� �t�h�e� �c�o�n�t�i�-� 
�n�e�n�t�.�.�.� �.� 

�S�i�n�c�e� �t�h�e� �e�a�r�l�y� �1�9�8�0�s�,� �l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� 

�h�a�v�e� �p�u�t� �a� �g�r�e�a�t�e�r� �e�m�p�h�a�s�i�s� �o�n� �i�m�p�r�o�v�i�n�g� �t�h�e� �p�a�s�t�o�r�a�l�i�s�t�s �� 

�q�u�a�l�i�t�y� �o�f� �l�i�f�e� �a�s� �a� �m�a�j�o�r� �g�o�a�l�,� �a�n�d� �h�a�v�e� �c�a�l�l�e�d� �f�o�r� �a� 

�g�r�e�a�t�e�r� �d�e�g�r�e�e� �o�f� �h�e�r�d�e�r� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� �T�h�o�u�g�h� �q�u�a�l�i�t�y� �o�f� 

�l�i�f�e� �i�m�p�r�o�v�e�m�e�n�t� �a�n�d� �p�a�r�t�i�c�i�p�a�t�o�r�y� �d�e�v�e�l�o�p�m�e�n�t� �w�e�r�e� �t�h�e�m�e�s� 

�i�n� �p�r�o�j�e�c�t� �d�o�c�u�m�e�n�t�s� �s�i�n�c�e� �t�h�e� �e�a�r�l�y� �1�9�7�0�s�,� �t�h�e�i�r� �p�r�a�c�t�i�c�a�l� 

�i�m�p�o�r�t�a�n�c�e� �w�a�s� �q�u�i�t�e� �s�m�a�l�l�.� �E�v�e�n� �t�o�d�a�y�,� �s�o�m�e� �o�b�s�e�r�v�e�r�s� �r�e�-� 

�m�a�i�n� �s�k�e�p�t�i�c�a�l� �a�b�o�u�t� �t�h�e� �c�o�m�m�i�t�m�e�n�t� �o�f� �d�e�v�e�l�o�p�m�e�n�t� �o�r�g�a�n�i�z�a�-� 

�t�i�o�n�s� �t�o� �t�h�e�s�e� �p�r�i�n�c�i�p�l�e�s� �(�f�o�r� �e�x�a�m�p�l�e�,� �H�o�r�o�w�i�t�z�,�1�9�8�6�)�.� 

�H�o�s�t� �c�o�u�n�t�r�y� �p�o�l�i�t�i�c�s� �a�n�d� �p�e�r�s�i�s�t�i�n�g� �a�n�t�i�-�n�o�m�a�d� �b�i�a�s�e�s� �o�f�t�e�n� 

�k�e�e�p� �p�a�r�t�i�c�i�p�a�t�i�o�n�,� �u�s�e� �o�f� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e�,� �a�n�d� �a� �r�e�a�l� 

�f�o�c�u�s� �o�n� �t�h�e� �h�e�r�d�e�r ��s� �q�u�a�l�i�t�y� �o�f� �l�i�f�e� �s�t�r�i�c�t�l�y� �a�t� �t�h�e� �l�e�v�e�l� 

�o�f� �r�h�e�t�o�r�i�c�.
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�D�E�V�E�L�O�P�M�E�N�T� �A�T�T�E�M�P�T�S� �A�N�D� �I�M�P�A�C�T�S� 

�M�a�n�y� �t�y�p�e�s� �o�f� �p�r�o�j�e�c�t�s� �h�a�v�e� �b�e�e�n� �a�i�m�e�d� �a�t� �p�a�s�t�o�r�a�l� �p�o�p�u�-� 

�l�a�t�i�o�n�s�.� �T�h�e� �n�u�m�b�e�r� �o�f� �i�n�d�i�v�i�d�u�a�l� �p�r�o�j�e�c�t�s� �a�r�e� �f�a�r� �t�o�o� �m�a�n�y� 

�t�o� �d�e�t�a�i�l� �t�h�o�u�g�h� �s�e�v�e�r�a�l� �w�i�l�l� �b�e� �e�x�a�m�i�n�e�d� �(�f�i�g�.�4�)�.� 

�E�a�r�l�y� �L�i�v�e�s�t�o�c�k� �D�e�v�e�l�o�p�m�e�n�t� �A�t�t�e�m�p�t�s�:� �C�o�l�o�n�i�a�l�i�s�m� �i�n� �K�e�n�y�a� 

�C�o�l�o�n�i�a�l� �r�u�l�e� �h�a�d� �a� �v�a�r�i�e�t�y� �o�f� �i�m�p�a�c�t�s� �o�n� �A�f�r�i�c�a�n� �p�a�s�-� 

�t�o�r�a�l� �p�o�p�u�l�a�t�i�o�n�s� �d�e�p�e�n�d�i�n�g� �o�n� �t�h�e� �d�e�g�r�e�e� �o�f� �c�o�n�t�a�c�t� �b�e�t�w�e�e�n� 

�t�h�e� �t�w�o� �g�r�o�u�p�s�.� �P�a�s�t�o�r�a�l�i�s�t�s� �i�n� �m�o�r�e� �d�i�s�t�a�n�t� �r�e�g�i�o�n�s�,� �s�u�c�h� 

�a�s� �N�o�r�t�h�e�r�n� �F�r�o�n�t�i�e�r� �D�i�s�t�r�i�c�t� �i�n� �K�e�n�y�a�,� �e�x�p�e�r�i�e�n�c�e�d� �o�n�l�y� 

�s�l�i�g�h�t� �a�n�d� �e�v�e�n� �p�o�s�i�t�i�v�e� �c�o�l�o�n�i�a�l� �i�m�p�a�c�t�s� �a�s� �c�a�t�t�l�e� �r�a�i�d�i�n�g� 

�w�a�s� �b�e�t�t�e�r� �c�o�n�t�r�o�l�l�e�d� �w�h�i�l�e� �t�r�a�d�i�t�i�o�n�a�l� �e�c�o�n�o�m�i�c� �s�y�s�t�e�m�s� 

�w�e�r�e� �l�e�f�t� �a�l�o�n�e� �(�H�o�g�g�,�1�9�8�0�)�.� �H�o�w�e�v�e�r�,� �a�m�o�n�g� �p�a�s�t�o�r�a�l� �g�r�o�u�p�s� 

�d�i�r�e�c�t�l�y� �a�d�j�o�i�n�i�n�g� �a�g�r�i�c�u�l�t�u�r�a�l� �a�r�e�a�s� �t�h�e� �c�o�l�o�n�i�a�l� �i�m�p�a�c�t� 

�w�a�s� �f�e�l�t� �m�o�r�e� �a�c�u�t�e�l�y� �a�n�d� �m�o�r�e� �n�e�g�a�t�i�v�e�l�y�.� �P�a�r�t�i�c�u�l�a�r�l�y� �f�o�r� 

�t�h�e� �M�a�a�s�a�i�,� �c�o�l�o�n�i�a�l� �i�n�t�e�r�v�e�n�t�i�o�n� �g�r�e�a�t�l�y� �d�i�s�r�u�p�t�e�d� �t�h�e� �r�e�l�-� 

�a�t�i�v�e� �b�a�l�a�n�c�e� �o�f� �p�a�s�t�o�r�a�l� �l�i�f�e�.� �C�o�l�o�n�i�a�l� �p�o�l�i�c�i�e�s� �o�f� �f�o�r�c�e�d� 

�l�a�n�d� �a�c�q�u�i�s�i�t�i�o�n� �a�n�d� �r�e�s�t�r�i�c�t�i�v�e� �b�o�u�n�d�a�r�i�e�s� �o�f�t�e�n� �e�x�c�l�u�d�e�d� 

�p�a�s�t�o�r�a�l�i�s�t�s �� �h�e�r�d�s� �f�r�o�m� �t�r�a�d�i�t�i�o�n�a�l� �d�r�y� �s�e�a�s�o�n� �g�r�a�z�i�n�g� 

�l�a�n�d�s�.� 

�B�y� �t�h�e� �1�9�3�0�s� �t�h�e� �p�e�r�c�e�p�t�i�o�n� �w�a�s� �t�h�a�t� �M�a�a�s�a�i�l�a�n�d� �a�n�d� 

�o�t�h�e�r� �a�r�i�d� �a�n�d� �s�e�m�i�-�a�r�i�d� �a�r�e�a�s� �w�a�s� �b�e�c�o�m�i�n�g� �s�e�v�e�r�e�l�y� �d�e�-� 

�g�r�a�d�e�d�.� �T�h�e� �c�a�u�s�e�s� �o�f� �w�h�a�t� �l�a�n�d� �d�e�g�r�a�d�a�t�i�o�n� �a�c�t�u�a�l�l�y� �e�x�-� 

�i�s�t�e�d� �w�e�r�e� �s�o� �c�o�m�p�l�e�t�e�l�y� �m�i�s�u�n�d�e�r�s�t�o�o�d� �t�h�a�t� �p�o�l�i�c�i�e�s� �a�i�m�e�d� 

�a�t� �i�t�s� �r�e�v�e�r�s�a�l� �p�r�o�b�a�b�l�y� �w�o�r�s�e�n�e�d� �r�a�t�h�e�r� �t�h�a�n� �a�l�l�e�v�i�a�t�e�d� �t�h�e
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�|�,� �K�e�n�y�a� �N�a�t�i�o�n�a�l� �R�a�n�g�e� �a�n�d� 
�R�a�n�c�h� �D�e�v�e�l�o�e�p�m�e�n�t� �P�r�o�j�e�c�t� 

�N�R�R�D�)� �.� 
�h� �E�a�s�t� �P�r�o�v�i�n�c�e� �(�N�E�P�)� 

�2�.� �K�e�n�y�a� �N�R�R�D� 
�M�a�a�s�a�i�l�a�n�d� �G�r�o�u�p� �R�a�n�c�h�e�s� 

�3�.� �N�i�g�e�r� �R�a�n�g�e� �a�n�d� �L�i�v�e�s�t�o�c�k� �(�N�R�L�)� 
�r�a�t�e�d� �L�i�v�e�s�t�o�c�k� 

�P�r�o�j�e�c�t� �(�N�I�L�P�)� 
�4�.� �O�x�f�a�m� �-� �A�b�a�l�a� �P�r�o�j�e�c�t� 

�5�.� �K�a�w�a�r�i�t�a�l�_� �P�r�o�j�e�c�t� �(�e�x�a�c�t� �l�o�c�a�t�i�o�n� 
�n�o�t� �s�p�e�c�i�f�i�e�d�)� 

�F�i�g�.� �4� �L�o�c�a�t�i�o�n�s� �o�f� �p�a�s�t�o�r�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�j�e�c�t�s� �d�i�s�c�u�s�s�e�d� 
�i�n� �t�h�e�s�i�s�.
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�p�r�o�b�l�e�m�.� �T�h�e� �c�o�l�o�n�i�a�l� �g�o�v�e�r�n�m�e�n�t� �t�h�o�u�g�h�t� �t�h�a�t� �l�a�n�d� �d�e�g�r�a�d�a�-� 

�t�i�o�n� �w�a�s� �c�a�u�s�e�d� �b�y� �h�u�m�a�n� �o�v�e�r�p�o�p�u�l�a�t�i�o�n� �r�e�s�u�l�t�i�n�g� �i�n� �a�n�i�m�a�l� 

�o�v�e�r�s�t�o�c�k�i�n�g�,� �f�a�i�l�i�n�g� �t�o� �u�n�d�e�r�s�t�a�n�d� �t�h�e� �t�r�u�e� �m�a�i�n� �c�a�u�s�e� 

�w�h�i�c�h� �w�a�s� �t�h�e� �r�e�d�u�c�t�i�o�n� �o�f� �d�r�y�l�a�n�d� �g�r�a�z�i�n�g� �a�r�e�a�s� 

�(�S�i�n�d�i�g�a�,�1�9�8�4�)�.� 

�T�h�e� �p�e�r�c�e�p�t�i�o�n� �o�f� �s�e�v�e�r�e� �d�e�g�r�a�d�a�t�i�o�n� �i�n� �K�e�n�y�a� �i�n� �t�h�e� 

�1�9�3�0�s� �l�e�d� �t�o� �t�h�e� �i�n�s�t�i�t�u�t�i�o�n� �o�f� �s�o�i�l� �c�o�n�s�e�r�v�a�t�i�o�n� �m�e�a�s�u�r�e�s� 

�t�h�r�o�u�g�h�o�u�t� �t�h�e� �d�r�i�e�r� �r�e�g�i�o�n�s�.� �T�h�e�r�e� �i�s� �d�e�b�a�t�e�,� �h�o�w�e�v�e�r�,� �a�s� 

�t�o� �w�h�e�t�h�e�r� �c�h�r�o�n�i�c� �r�a�n�g�e� �d�e�t�e�r�i�o�r�a�t�i�o�n� �w�a�s� �a�c�t�u�a�l�l�y� �o�c�c�u�r�-� 

�r�i�n�g� �a�t� �t�h�a�t� �t�i�m�e�.� �R�e�f�e�r�r�i�n�g� �t�o� �M�a�a�s�a�i�l�a�n�d�,� �C�a�m�p�b�e�l�l� 

�(�1�9�8�6�:�4�7�)� �s�t�a�t�e�s� �t�h�a�t�:� 

�T�h�e� �a�t�t�e�n�t�i�o�n� �g�i�v�e�n� �t�o� �t�h�e� �r�a�n�g�e�l�a�n�d�s� �i�n� �t�h�e� �c�o�l�o�n�i�a�l� �t�i�m�e�s� 
�m�a�y� �h�a�v�e� �b�e�e�n� �i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� �f�a�c�t� �t�h�a�t� �t�h�e� �m�a�j�o�r� �p�o�l�i�c�y� 
�f�o�r�m�u�l�a�t�i�o�n� �f�o�r� �t�h�e�s�e� �a�r�e�a�s�,� �s�u�c�h� �a�s� �t�h�e� �C�a�r�t�e�r� �C�o�m�m�i�s�s�i�o�n� 
�i�n� �1�9�3�4�,� �t�h�e� �A�L�D�E�V� �[�A�f�r�i�c�a�n� �L�a�n�d� �D�e�v�e�l�o�p�m�e�n�t�]� �p�r�o�g�r�a�m� �i�n� 
�1�9�4�7�,� �t�h�e� �S�w�y�n�n�e�r�t�o�n� �P�l�a�n� �i�n� �1�9�5�4�,� �a�n�d� �e�a�r�l�y� �p�r�o�g�r�a�m�s� �o�f� �t�h�e� 
�i�n�d�e�p�e�n�d�e�n�t� �g�o�v�e�r�n�m�e�n�t�,� �a�l�l� �c�o�i�n�c�i�d�e�d� �w�i�t�h� �o�r� �f�o�l�l�o�w�e�d� 
�c�l�o�s�e�l�y� �u�p�o�n� �p�e�r�i�o�d�s� �o�f� �d�r�o�u�g�h�t�,� �d�u�r�i�n�g� �w�h�i�c�h� �t�h�e� �r�a�n�g�e� �c�o�n�-� 
�d�i�t�i�o�n�s� �w�o�u�l�d� �h�a�v�e� �d�e�t�e�r�i�o�r�a�t�e�d� �e�v�e�n� �i�n� �t�h�e� �a�b�s�e�n�c�e� �o�f� �t�h�e� 
�e�f�f�e�c�t�s� �o�f� �l�i�v�e�s�t�o�c�k� �g�r�a�z�i�n�g�.� 

�A�n�d�e�r�s�o�n� �(�1�9�8�4�)� �s�u�g�g�e�s�t�s� �t�h�a�t� �i�n�t�e�r�n�a�t�i�o�n�a�l� �a�l�a�r�m� �g�e�n�e�r�-� 

�a�t�e�d� �b�y� �t�h�e� �D�u�s�t� �B�o�w�l� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �d�u�r�i�n�g� �t�h�e� �G�r�e�a�t� 

�D�e�p�r�e�s�s�i�o�n� �a�f�f�e�c�t�e�d� �c�o�l�o�n�i�a�l� �l�a�n�d� �p�r�o�t�e�c�t�i�o�n� �p�o�l�i�c�y� �i�n� 

�K�e�n�y�a�.� �T�o� �a�t�t�a�c�k� �t�h�e� �l�a�n�d� �d�e�g�r�a�d�a�t�i�o�n� �p�r�o�b�l�e�m� �i�n� �t�h�e� �1�9�3�0�s�,� 

�m�e�a�s�u�r�e�s� �s�u�c�h� �a�s� �g�r�a�z�i�n�g� �r�o�t�a�t�i�o�n�s�,� �g�r�a�s�s� �p�l�a�n�t�i�n�g�,� �b�e�n�c�h� 

�t�e�r�r�a�c�i�n�g�,� �a�n�d� �t�r�e�n�c�h�i�n�g� �w�e�r�e� �c�a�r�r�i�e�d� �o�u�t�.� �C�o�m�p�u�l�s�o�r�y� �p�r�o�-� 

�g�r�a�m�s� �a�g�a�i�n�s�t� �l�a�n�d� �d�e�g�r�a�d�a�t�i�o�n� �b�a�c�k�f�i�r�e�d�,� �h�o�w�e�v�e�r�,� �t�o� �s�u�c�h� 

�a�n� �e�x�t�e�n�t� �t�h�a�t� �d�i�s�t�r�u�s�t� �a�n�d� �b�i�t�t�e�r�n�e�s�s� �t�o�w�a�r�d� �s�o�i�l� �c�o�n�s�e�r�v�a�-
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�t�i�o�n� �a�n�d� �l�i�v�e�s�t�o�c�k� �m�a�n�a�g�e�m�e�n�t� �p�e�r�s�i�s�t�e�d� �u�n�t�i�l� �e�v�e�n� �a�f�t�e�r� �i�n�-� 

�d�e�p�e�n�d�e�n�c�e� �(�B�e�r�n�a�r�d� �a�n�d� �T�h�o�m�,�1�9�8�1�)�.� 

�F�r�o�m� �t�h�e� �m�i�d�-�1�9�4�0�s�,� �g�r�a�z�i�n�g� �s�c�h�e�m�e�s� �w�e�r�e� �e�s�t�a�b�l�i�s�h�e�d� �i�n� 

�K�e�n�y�a ��s� �p�a�s�t�o�r�a�l� �a�r�e�a�s� �t�o� �m�o�d�e�l� �"�p�r�o�p�e�r�"� �l�a�n�d� �u�s�e� �a�n�d� �l�i�v�e�-� 

�s�t�o�c�k� �m�a�n�a�g�e�m�e�n�t�.� �T�h�e� �i�n�t�e�n�t� �w�a�s� �t�o� �c�o�n�v�i�n�c�e� �p�a�s�t�o�r�a�l�i�s�t�s� 

�o�f� �t�h�e� �n�e�c�e�s�s�i�t�y� �o�f� �r�e�d�u�c�i�n�g� �l�i�v�e�s�t�o�c�k� �n�u�m�b�e�r�s�,� �t�o� �o�v�e�r�c�o�m�e� 

�o�v�e�r�u�s�e� �o�f� �l�a�n�d� �r�e�s�o�u�r�c�e�s�,� �a�n�d� �t�o� �r�e�d�u�c�e� �s�o�i�l� �e�r�o�s�i�o�n� �t�o� 

�m�a�n�a�g�e�a�b�l�e� �l�e�v�e�l�s� �(�o�l�e� �S�a�d�e�r�a�,�1�9�8�6�:�2�0�)�.� �T�h�e� �t�e�r�m�s� �o�f� �t�h�e� 

�s�c�h�e�m�e�s� �i�n�c�l�u�d�e�d� �l�i�v�e�s�t�o�c�k� �q�u�o�t�a�s� �a�m�o�n�g� �s�c�h�e�m�e� �m�e�m�b�e�r�s� �t�o� �b�e� 

�g�r�a�z�e�d� �w�i�t�h�i�n� �d�e�f�i�n�e�d� �b�o�u�n�d�a�r�i�e�s� �a�n�d� �s�i�g�n�e�d� �a�g�r�e�e�m�e�n�t�s� �t�o� 

�s�e�l�l� �e�x�c�e�s�s� �s�t�o�c�k�.� �F�a�i�l�u�r�e� �t�o� �c�o�m�p�l�y� �w�i�t�h� �s�t�o�c�k� �r�e�d�u�c�t�i�o�n� 

�m�e�a�s�u�r�e�s� �m�e�a�n�t� �a�u�t�o�m�a�t�i�c� �e�v�i�c�t�i�o�n� �f�r�o�m� �t�h�e� �s�c�h�e�m�e� �(�o�l�e� 

�S�a�d�e�r�a�,�1�9�8�6�:�1�9�)�.� 

�T�h�e� �s�c�h�e�m�e�s� �d�i�d� �n�o�t� �s�u�c�c�e�e�d� �f�o�r� �a� �n�u�m�b�e�r� �o�f� �r�e�a�s�o�n�s�.� 

�F�i�r�s�t�,� �g�r�a�z�i�n�g� �r�o�t�a�t�i�o�n�s� �w�i�t�h�i�n� �t�h�e� �p�r�o�v�i�d�e�d� �b�o�u�n�d�a�r�i�e�s� �w�e�r�e� 

�n�o�t� �s�t�r�i�c�t�l�y� �e�n�f�o�r�c�e�d�,� �t�h�u�s� �h�e�r�d�e�r� �m�i�g�r�a�t�i�o�n�s� �c�o�n�t�i�n�u�e�d� �a�c�-� 

�c�o�r�d�i�n�g� �t�o� �c�l�i�m�a�t�i�c� �p�a�t�t�e�r�n�s� �-�-� �t�h�e� �s�c�h�e�m�e�s� �e�x�i�s�t�e�d� �i�n� �n�a�m�e� 

�o�n�l�y� �(�o�l�e� �S�a�d�e�r�a�,�1�9�8�6�:�1�9�)�.� �A�n�d� �s�e�c�o�n�d�,� �w�h�i�l�e� �s�t�o�c�k� 

�r�e�d�u�c�t�i�o�n�s� �w�e�r�e� �e�x�p�e�c�t�e�d�,� �v�e�t�e�r�i�n�a�r�y� �m�e�d�i�c�i�n�e� �p�r�o�v�i�s�i�o�n�s� 

�t�h�r�o�u�g�h� �t�h�e� �s�c�h�e�m�e�s� �r�e�s�u�l�t�e�d� �i�n� �d�r�a�m�a�t�i�c� �h�e�r�d� �s�i�z�e� �i�n�c�r�e�a�s�e�s� 

�d�u�e� �t�o� �d�e�c�l�i�n�e�s� �i�n� �a�n�i�m�a�l� �m�o�r�t�a�l�i�t�y�.� �F�a�m�i�l�i�e�s� �w�i�t�h� �l�a�r�g�e� 

�n�u�m�b�e�r�s� �o�f� �l�i�v�e�s�t�o�c�k� �r�e�f�u�s�e�d� �t�o� �s�e�l�l� �s�u�r�p�l�u�s� �s�t�o�c�k� �a�n�d� 

�p�r�e�f�e�r�r�e�d� �t�o� �q�u�i�t� �t�h�e� �s�c�h�e�m�e�s�.� �A�t� �t�h�e� �K�o�n�z�a� �g�r�a�z�i�n�g� �s�c�h�e�m�e� 

�i�n� �K�a�j�i�a�d�o� �D�i�s�t�r�i�c�t�,� �c�r�e�a�t�e�d� �i�n� �t�h�e� �1�9�5�0�s�,� �a�l�l� �f�a�m�i�l�i�e�s� �h�a�d� 

�l�e�f�t� �t�h�e� �s�c�h�e�m�e� �b�y� �1�9�6�1� �(�o�l�e� �S�a�d�e�r�a�,�1�9�8�6�:�1�9�)�.
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�A�m�o�n�g� �p�a�s�t�o�r�a�l�i�s�t�s� �a�s� �w�e�l�l� �a�s� �o�t�h�e�r� �l�i�v�e�s�t�o�c�k�~�-�k�e�e�p�i�n�g� 

�s�o�c�i�e�t�i�e�s�,� �d�e�s�t�o�c�k�i�n�g� �p�o�l�i�c�i�e�s� �c�r�e�a�t�e�d� �t�h�e� �g�r�e�a�t�e�s�t� �r�e�s�e�n�t�-� 

�m�e�n�t� �a�g�a�i�n�s�t� �t�h�e� �c�o�l�o�n�i�a�l� �g�o�v�e�r�n�m�e�n�t�.� �S�u�c�h� �p�o�l�i�c�i�e�s� �h�a�d� 

�f�a�i�l�e�d� �m�i�s�e�r�a�b�l�y�.� �I�n� �M�a�c�h�a�k�o�s� �D�i�s�t�r�i�c�t� �i�n� �A�p�r�i�l�,� �1�9�3�8� �t�h�e� 

�g�o�v�e�r�n�m�e�n�t� �a�t�t�e�m�p�t�e�d� �t�o� �d�e�s�t�o�c�k� �h�e�r�d�s� �t�h�r�o�u�g�h� �c�o�m�p�u�l�s�o�r�y� 

�s�a�l�e�s� �a�t� �h�a�l�f� �t�h�e� �m�a�r�k�e�t� �p�r�i�c�e�.� �T�h�e� �p�o�l�i�c�y� �w�a�s� �s�o� �u�n�p�o�p�u�l�a�r� 

�t�h�a�t� �t�h�e� �s�c�h�e�m�e� �w�a�s� �a�b�a�n�d�o�n�e�d� �i�n� �A�u�g�u�s�t� �o�f� �t�h�e� �s�a�m�e� �y�e�a�r� 

�(�M�o�o�r�e�,�1�9�7�9�;� �B�e�r�n�a�r�d� �a�n�d� �T�h�o�m�,�1�9�8�1�)�.� 

�I�n� �S�a�m�b�u�r�u� �D�i�s�t�r�i�c�t�,� �d�e�s�t�o�c�k�i�n�g� �a�n�d� �g�r�a�z�i�n�g� �r�e�s�t�r�i�c�t�i�o�n�s� 

�l�a�s�t�e�d� �l�o�n�g�e�r�.� �S�t�a�r�t�i�n�g� �i�n� �1�9�3�5�,� �l�a�r�g�e� �t�r�a�c�t�s� �o�f� �t�h�e� �d�i�s�-� 

�t�r�i�c�t� �w�e�r�e� �t�a�k�e�n� �b�y� �g�r�a�z�i�n�g� �s�c�h�e�m�e�s�,� �f�o�r�e�s�t�l�a�n�d�,� �a�n�d� �t�h�e� 

�N�o�r�t�h�e�r�n� �G�a�m�e� �R�e�s�e�r�v�e�.� �T�h�e� �c�o�m�p�e�t�i�t�i�o�n� �a�n�d� �c�o�n�f�l�i�c�t� �f�o�r� 

�a�v�a�i�l�a�b�l�e� �g�r�a�z�i�n�g� �c�r�e�a�t�e�d� �b�y� �t�h�e� �s�p�r�e�a�d� �o�f� �r�e�s�t�r�i�c�t�i�v�e� �g�r�a�z�-� 

�i�n�g� �s�c�h�e�m�e�s� �p�r�o�m�p�t�e�d� �S�a�m�b�u�r�u� �e�l�d�e�r�s� �a�n�d� �c�h�i�e�f�s� �t�o� �f�o�r�m� �a�n� 

�a�l�l�i�a�n�c�e� �t�o� �p�r�o�t�e�s�t� �g�r�a�z�i�n�g� �c�o�n�t�r�o�l� �i�n� �1�9�4�9�.� �I�t� �w�a�s� �n�o�t� �u�n�-� 

�t�i�l� �1�9�6�1� �t�h�a�t� �t�h�e� �c�o�l�o�n�i�a�l� �g�o�v�e�r�n�m�e�n�t� �d�e�c�i�d�e�d� �t�o� �g�i�v�e� �t�h�e�m� 

�t�h�e� �p�o�w�e�r� �t�o� �d�e�c�i�d�e� �w�h�e�t�h�e�r� �t�o� �r�e�t�a�i�n� �o�r� �a�b�o�l�i�s�h� �t�h�e� �g�r�a�z�i�n�g� 

�s�c�h�e�m�e�s�.� �G�i�v�e�n� �t�h�e� �c�h�a�n�c�e� �t�h�e� �S�a�m�b�u�r�u� �u�n�a�n�i�m�o�u�s�l�y� �v�o�t�e�d� �t�o� 

�a�b�o�l�i�s�h� �t�h�e�m� �(�F�u�m�a�g�a�l�l�i�,�1�9�7�8�)�.� 

�A�m�o�n�g� �t�h�e� �M�a�a�s�a�i�,� �t�h�e� �c�o�l�o�n�i�a�l� �g�o�v�e�r�n�m�e�n�t� �u�n�s�u�c�c�e�s�s�f�u�l�l�y� 

�p�u�r�s�u�e�d� �a� �d�e�s�t�o�c�k�i�n�g� �p�o�l�i�c�y� �a�n�d� �e�n�c�o�u�r�a�g�e�d� �t�h�e�m� �t�o� �a�b�a�n�d�o�n� 

�p�a�s�t�o�r�a�l�i�s�m� �f�o�r� �c�r�o�p� �c�u�l�t�i�v�a�t�i�o�n� �(�S�i�n�d�i�g�a�,�1�9�8�4�)�.� �T�h�e� �p�r�o�m�o�-� 

�t�i�o�n� �o�f� �s�e�d�e�n�t�a�r�y� �a�g�r�i�c�u�l�t�u�r�e� �w�a�s� �n�o�t� �r�e�a�l�i�s�t�i�c� �s�i�n�c�e� �m�o�s�t� 

�o�f� �M�a�a�s�a�i�l�a�n�d�,� �w�h�i�c�h� �h�a�d� �a�l�r�e�a�d�y� �b�e�e�n� �t�a�k�e�n� �b�y� �E�u�r�o�p�e�a�n� �s�e�t�-� 

�t�l�e�r�s�,� �w�a�s� �t�o�o� �d�r�y� �f�o�r� �r�e�g�u�l�a�r� �a�g�r�i�c�u�l�t�u�r�e�.� �G�o�v�e�r�n�m�e�n�t� �d�e�-� 

�s�t�o�c�k�i�n�g� �e�f�f�o�r�t�s� �f�r�o�m� �t�h�e� �l�a�t�e� �1�9�2�0�s� �a�t�t�e�m�p�t�e�d� �t�o� �m�a�r�k�e�t
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�"�s�u�r�p�l�u�s�"� �M�a�a�s�a�i� �c�a�t�t�l�e�,� �b�u�t� �l�o�w� �p�r�i�c�e�s� �a�n�d� �E�u�r�o�p�e�a�n� �s�e�t�t�l�e�r� 

�o�p�p�o�s�i�t�i�o�n� �p�r�e�v�e�n�t�e�d� �t�h�e� �p�r�o�g�r�a�m ��s� �s�u�c�c�e�s�s� �(�S�i�n�d�i�g�a�,�1�9�8�4�)�.� 

�T�h�e� �p�r�i�m�a�r�y� �o�b�j�e�c�t�i�v�e� �o�f� �c�o�l�o�n�i�a�l� �l�i�v�e�s�t�o�c�k� �s�e�c�t�o�r� �i�n�-� 

�t�e�r�v�e�n�t�i�o�n�s� �w�a�s� �t�o� �p�r�e�v�e�n�t� �s�o�i�l� �e�r�o�s�i�o�n� �r�a�t�h�e�r� �t�h�a�n� �t�o� �b�r�i�n�g� 

�d�e�v�e�l�o�p�m�e�n�t� �t�o� �t�h�e� �A�f�r�i�c�a�n� �p�o�p�u�l�a�t�i�o�n�.� �B�r�i�t�i�s�h� �p�o�l�i�c�i�e�s� �a�n�d� 

�a�t�t�i�t�u�d�e�s� �w�e�r�e� �s�i�m�i�l�a�r� �i�n� �o�t�h�e�r� �c�o�l�o�n�i�e�s�.� �M�a�m�d�a�n�i� �(�1�9�8�2�)� 

�t�e�l�l�s� �h�o�w� �t�h�e� �B�r�i�t�i�s�h� �p�u�r�s�u�e�d� �s�i�m�i�l�a�r� �t�a�c�t�i�c�s� �o�f� �f�o�r�c�e�d� �l�a�n�d� 

�a�c�q�u�i�s�i�t�i�o�n� �i�n� �K�a�r�a�m�o�j�a� �D�i�s�t�r�i�c�t� �i�n� �s�e�m�i�-�a�r�i�d� �n�o�r�t�h�e�a�s�t�e�r�n� 

�U�g�a�n�d�a�,� �t�h�e�r�e�b�y� �g�r�e�a�t�l�y� �d�i�s�r�u�p�t�i�n�g� �t�h�e� �p�a�s�t�o�r�a�l� �e�c�o�n�o�m�y�.� 

�P�o�r�t�i�o�n�s� �o�f� �t�h�e� �d�i�s�t�r�i�c�t� �w�e�r�e� �d�e�c�l�a�r�e�d� �C�r�o�w�n� �L�a�n�d�s�,� �b�e�c�a�m�e� 

�g�a�m�e� �r�e�s�e�r�v�e�s�,� �o�r� �w�e�r�e� �s�i�m�p�l�y� �c�u�t�-�o�f�f� �f�r�o�m� �f�o�r�m�e�r� �l�a�n�d�s� �b�y� 

�t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �t�h�e� �K�e�n�y�a�/�U�g�a�n�d�a� �b�o�r�d�e�r� �(�M�a�m�d�a�n�i�,�1�9�8�2�:�6�8�)�.� 

�S�u�b�s�e�q�u�e�n�t� �l�a�n�d� �d�e�g�r�a�d�a�t�i�o�n� �w�a�s� �b�l�a�m�e�d� �b�y� �c�o�l�o�n�i�a�l� �o�f�f�i�c�i�a�l�s� 

�o�n� �o�v�e�r�g�r�a�z�i�n�g� �o�f� �l�a�n�d� �d�u�e� �t�o� �o�v�e�r�s�t�o�c�k�i�n�g�.� �A�g�a�i�n�,� �t�h�e� 

�B�r�i�t�i�s�h� �s�o�l�u�t�i�o�n� �w�a�s� �t�o� �d�e�s�t�o�c�k� �t�h�e� �h�e�r�d�s�.� �A�s� �M�a�m�d�a�n�i� 

�(�1�9�8�2�:�6�9�)� �p�o�i�n�t�s� �o�u�t�:� 

�.�.�.�-�h�a�v�i�n�g� �g�r�a�b�b�e�d� �t�h�e� �p�e�o�p�l�e�s �� �l�a�n�d�,� �t�h�e� �o�n�l�y� �w�a�y� �t�o� �r�e�s�t�o�r�e� 
�a� �b�a�l�a�n�c�e� �b�e�t�w�e�e�n� �l�i�m�i�t�e�d� �g�r�a�z�i�n�g� �p�a�s�t�u�r�e�s� �a�n�d� �l�i�v�e�s�t�o�c�k� �w�a�s� 
�t�o� �g�r�a�b� �t�h�e� �p�e�o�p�l�e�s �� �c�a�t�t�l�e�!� 

�K�e�n�y�a� �N�a�t�i�o�n�a�l� �R�a�n�g�e� �a�n�d� �R�a�n�c�h� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�j�e�c�t� 

�L�i�v�e�s�t�o�c�k� �p�r�o�j�e�c�t�s� �o�f� �t�h�e� �1�9�6�0�s� �a�n�d� �1�9�7�0�s� �r�e�f�l�e�c�t�e�d� �t�h�e� 

�a�t�t�i�t�u�d�e�s� �o�f� �t�h�e� �t�i�m�e�s�.� �F�i�r�s�t�,� �t�h�e�r�e� �w�a�s� �a� �f�a�i�t�h� �t�h�a�t� 

�p�r�o�j�e�c�t� �b�e�n�e�f�i�t�s�,� �i�e�.�,� �i�n�c�o�m�e� �f�r�o�m� �i�n�c�r�e�a�s�e�d� �p�r�o�d�u�c�t�i�o�n�,� 

�w�o�u�l�d� �a�u�t�o�m�a�t�i�c�a�l�l�y� �t�r�i�c�k�l�e�-�d�o�w�n� �t�o� �l�o�w� �l�e�v�e�l� �p�r�o�d�u�c�e�r�s�.� 

�S�e�c�o�n�d�l�y� �t�h�e�r�e� �w�a�s� �a� �l�a�c�k� �o�f� �f�a�i�t�h� �i�n� �t�h�e� �p�a�s�t�o�r�a�l�i�s�t�s
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�t�h�e�m�s�e�l�v�e�s� �a�s� �c�o�m�p�e�t�e�n�t� �m�a�n�a�g�e�r�s� �o�f� �t�h�e�i�r� �o�w�n� �e�c�o�n�o�m�i�c� 

�a�f�f�a�i�r�s�.� �T�h�i�s� �a�t�t�i�t�u�d�e� �s�u�b�s�e�q�u�e�n�t�l�y� �l�e�d� �t�o� �t�h�e� �t�o�p�-�d�o�w�n� 

�p�r�o�j�e�c�t� �d�e�s�i�g�n� �a�n�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n�.� �P�a�r�t�i�c�i�p�a�t�i�o�n� �w�a�s� �n�o�t� 

�e�n�c�o�u�r�a�g�e�d� �a�n�d� �i�n�d�i�g�e�n�o�u�s� �k�n�o�w�l�e�d�g�e� �w�a�s� �r�i�d�i�c�u�l�e�d�.� 

�A�n� �e�x�a�m�p�l�e� �o�f� �a� �c�o�n�v�e�n�t�i�o�n�a�l� �l�i�v�e�s�t�o�c�k� �d�e�v�e�l�o�p�m�e�n�t�/�r�a�n�g�e� 

�m�a�n�a�g�e�m�e�n�t� �p�r�o�j�e�c�t� �i�s� �f�o�u�n�d� �i�n� �t�h�e� �K�e�n�y�a� �N�a�t�i�o�n�a�l� �R�a�n�g�e� �a�n�d� 

�R�a�n�c�h� �D�e�v�e�l�o�p�m�e�n�t� �P�r�o�j�e�c�t� �(�N�R�R�D�)�,� �s�p�o�n�s�o�r�e�d� �p�r�i�m�a�r�i�l�y� �b�y� �U�S�-� 

�A�I�D� �a�n�d� �t�h�e� �G�o�v�e�r�n�m�e�n�t� �o�f� �K�e�n�y�a� �(�G�K�)�.� �T�h�e� �c�r�i�t�i�c�i�s�m�s� �o�f� �t�h�e� 

�p�r�o�j�e�c�t� �a�r�e� �t�y�p�i�c�a�l� �o�f� �p�r�o�j�e�c�t�s� �o�f� �t�h�i�s� �t�y�p�e�.� �T�h�e�y� �i�n�c�l�u�d�e�:� 

�w�e�a�k� �p�l�a�n�n�i�n�g�,� �r�e�l�y�i�n�g� �t�o�o� �h�e�a�v�i�l�y� �u�p�o�n� �u�n�w�a�r�r�a�n�t�e�d� �a�s�s�u�m�p�-� 

�t�i�o�n�s� �o�f� �e�x�p�e�c�t�e�d� �h�e�r�d�e�r� �r�e�s�p�o�n�s�e�s�;� �r�e�s�t�r�i�c�t�i�v�e� �g�r�a�z�i�n�g� �a�r�-� 

�e�a�s� �(�g�r�a�z�i�n�g� �b�l�o�c�k�s�)�,� �t�o�o� �s�m�a�l�l� �t�o� �b�e� �v�i�a�b�l�e�;� �a�n�d� �t�h�e� �i�n�s�u�f�-� 

�f�i�c�i�e�n�t� �a�l�l�o�w�a�n�c�e� �f�o�r� �p�a�s�t�o�r�a�l�i�s�t�s �� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� �T�h�e� �i�n�-� 

�f�o�r�m�a�t�i�o�n� �u�s�e�d� �h�e�r�e� �t�o� �s�u�m�m�a�r�i�z�e� �t�h�i�s� �a�t�t�e�m�p�t� �a�n�d� �i�t�s� �i�m�-� 

�p�a�c�t�s� �c�o�m�e�s� �f�r�o�m� �a�n� �e�v�a�l�u�a�t�i�o�n� �c�o�n�d�u�c�t�e�d� �i�n� �1�9�7�9� �b�y� �D�e�v�r�e�s�,� 

�I�n�c�.�.� 

�T�h�e� �N�R�R�D� �w�a�s� �b�e�g�u�n� �i�n� �1�9�6�7� �t�o� �h�e�l�p� �t�o� �d�e�v�e�l�o�p� �K�e�n�y�a ��s� 

�l�i�v�e�s�t�o�c�k� �e�c�o�n�o�m�y� �i�n� �t�w�o� �g�e�o�g�r�a�p�h�i�c� �l�o�c�a�t�i�o�n�s�.� �T�h�e� �p�r�o�j�e�c�t� 

�f�o�c�u�s�e�d� �o�n� �p�r�o�m�o�t�i�n�g� �r�a�n�g�e� �m�a�n�a�g�e�m�e�n�t�,� �i�n�c�l�u�d�i�n�g� �g�r�a�z�i�n�g� 

�b�l�o�c�k�s�*� �a�n�d� �w�a�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�,� �i�n� �K�e�n�y�a ��s� �S�o�m�a�l�i�-�d�o�m�i�n�a�t�e�d� 

�N�o�r�t�h� �E�a�s�t�e�r�n� �P�r�o�v�i�n�c�e� �(�N�E�P�)�;� �g�r�o�u�p� �r�a�n�c�h� �d�e�v�e�l�o�p�m�e�n�t� �i�n� 

�M�a�a�s�a�i�l�a�n�d� �i�n� �s�o�u�t�h�e�r�n� �R�i�f�t� �V�a�l�l�e�y� �P�r�o�v�i�n�c�e�;� �l�i�v�e�s�t�o�c�k� �m�a�r�-� 

�k�e�t�i�n�g� �i�m�p�r�o�v�e�m�e�n�t�s�;� �a�n�d� �w�i�l�d�l�i�f�e� �c�o�n�s�e�r�v�a�t�i�o�n�.� �T�h�i�s� 
� � 

�*� �G�r�a�z�i�n�g� �b�l�o�c�k�s� �a�r�e� �d�e�f�i�n�e�d� �a�s�  ��l�o�o�s�e� �c�o�m�m�u�n�i�t�y� �g�r�a�z�i�n�g� 
�s�c�h�e�m�e�s� �i�n�v�o�l�v�i�n�g� �d�e�m�a�r�c�a�t�i�o�n� �o�f� �l�a�r�g�e� �l�a�n�d� �a�r�e�a�s� �f�o�r� �c�o�n�-� 
�t�r�o�l�l�e�d� �g�r�a�z�i�n�g�.� �T�h�e�r�e� �a�r�e� �n�o� �c�h�a�n�g�e�s� �i�n� �l�a�n�d� �a�n�d� �l�i�v�e�s�t�o�c�k� 
�o�w�n�e�r�s�h�i�p� �a�n�d� �t�h�e� �m�a�i�n� �i�n�v�e�s�t�m�e�n�t� �i�s� �f�o�r� �r�a�n�g�e� �w�a�t�e�r� �d�e�v�e�l�-� 
�o�p�m�e�n�t�"�.� �(�G�o�v�e�r�n�m�e�n�t� �o�f� �K�e�n�y�a�,�1�9�7�9�:�2�5�1�)



�9�9� 

�r�e�v�i�e�w� �w�i�l�l� �d�e�a�l� �e�x�c�l�u�s�i�v�e�l�y� �w�i�t�h� �t�h�e� �N�E�P� �s�e�c�t�i�o�n� �o�f� �t�h�e� 

�p�r�o�j�e�c�t�.� �T�h�e� �p�u�r�p�o�s�e� �o�f� �N�R�R�D� �w�a�s� �s�t�a�t�e�d� �a�s� �f�o�l�l�o�w�s�:� 

�T�o� �i�n�c�r�e�a�s�e� �t�h�e� �q�u�a�n�t�i�t�y� �a�n�d� �q�u�a�l�i�t�y� �o�f� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� 
�t�o� �m�e�e�t� �g�r�o�w�i�n�g� �d�o�m�e�s�t�i�c� �d�e�m�a�n�d� �a�n�d� �t�o� �e�a�r�n� �f�o�r�e�i�g�n� �e�x�c�h�a�n�g�e� 
�t�h�r�o�u�g�h� �e�x�p�o�r�t�s� �o�f� �l�i�v�e�s�t�o�c�k� �a�n�d� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�s�.� �I�n� �s�o� 
�d�o�i�n�g�,� �t�h�e� �t�o�t�a�l� �P�r�o�j�e�c�t� �w�i�l�l� �d�i�r�e�c�t�l�y� �b�e�n�e�f�i�t� �p�a�s�t�o�r�a�l�i�s�t�s� 
�a�n�d� �o�t�h�e�r� �s�m�a�l�l� �c�a�t�t�l�e� �o�w�n�e�r�s� �a�n�d� �w�a�g�e� �e�m�p�l�o�y�e�e�s� �o�n� �c�o�m�m�e�r�-� 
�c�i�a�l� �a�n�d� �c�o�m�p�a�n�y� �r�a�n�c�h�e�s�,� �i�n� �m�e�a�t� �m�a�r�k�e�t�i�n�g�,� �w�i�l�d�l�i�f�e� �a�n�d� 
�r�a�n�g�e� �w�a�t�e�r� �d�e�v�e�l�o�p�m�e�n�t�.� �I�n� �a�d�d�i�t�i�o�n�,� �h�i�g�h�e�r� �p�r�i�c�e�s� �o�f� 
�b�e�e�f�.�.�.� �w�o�u�l�d� �t�r�a�n�s�f�e�r� �i�n�c�o�m�e� �d�i�r�e�c�t�l�y� �f�r�o�m� �r�e�l�a�t�i�v�e�l�y� �p�r�o�s�-� 
�p�e�r�o�u�s� �u�r�b�a�n� �c�o�n�s�u�m�e�r�s� �t�o� �t�h�e� �l�o�w�e�r� �i�n�c�o�m�e� �r�u�r�a�l� �p�r�o�d�u�c�e�r�.� 
�(�D�e�v�r�e�s�,� �I�n�c�.� �,�1�9�7�9�:�1�3�-�1�4�)� 

�T�h�e� �s�e�c�o�n�d� �p�h�a�s�e� �o�f� �t�h�e� �N�R�R�D�,� �b�e�g�u�n� �i�n� �1�9�7�2�,� �a�d�d�e�d� �t�o� 

�t�h�e� �a�b�o�v�e�-�s�t�a�t�e�d� �g�o�a�l�s� �t�h�a�t� �h�e�r�d�e�r� �w�e�l�f�a�r�e� �w�a�s� �a�l�s�o� �a� �p�r�i�o�r�-� 

�i�t�y�.� �A�c�c�o�r�d�i�n�g� �t�o� �D�e�v�r�e�s�:� 

�E�q�u�a�l�l�y� �i�m�p�o�r�t�a�n�t�,� �i�t� �w�a�s� �a�l�s�o� �i�n�t�e�n�d�e�d� �t�o� �i�m�p�r�o�v�e� �t�h�e� �e�c�o�-� 
�n�o�m�i�c� �w�e�l�f�a�r�e� �o�f� �t�h�e� �p�o�o�r�e�r� �K�e�n�y�a�n�s� �t�h�r�o�u�g�h� �t�h�e�i�r� �i�n�c�r�e�a�s�e�d� 
�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �t�h�e� �l�i�v�e�s�t�o�c�k� �i�n�d�u�s�t�r�y� �a�n�d� �p�r�o�v�i�d�e� �t�h�e�m� 
�w�i�t�h� �a� �g�r�e�a�t�e�r� �a�n�d� �m�o�r�e� �s�t�e�a�d�y� �a�c�c�e�s�s� �t�o� �a�n�i�m�a�l� �p�r�o�t�e�i�n� �a�t� 
�f�a�i�r� �p�r�i�c�e�s�.� �T�h�e� �p�r�o�g�r�a�m� �f�u�r�t�h�e�r� �s�o�u�g�h�t� �t�o� �i�n�d�u�c�e� �a� �s�t�a�b�l�e� 
�w�a�y� �o�f� �l�i�f�e� �a�m�o�n�g� �t�h�e� �n�o�m�a�d�i�c� �p�a�s�t�o�r�a�l�i�s�t�s� �b�y� �i�n�t�e�g�r�a�t�i�n�g� 
�t�h�e�m� �i�n�t�o� �a� �s�y�s�t�e�m� �o�f� �l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �b�a�s�e�d� �o�n� �r�o�t�a�-� 
�t�i�o�n�a�l� �g�r�a�z�i�n�g� �b�l�o�c�k�s� �i�n�c�l�u�d�i�n�g� �a� �r�e�l�i�a�b�l�e� �w�a�t�e�r� �s�u�p�p�l�y� �f�o�r� 
�t�h�e�i�r� �h�e�r�d�s�,� �t�h�u�s� �p�e�r�m�i�t�t�i�n�g� �t�h�e�m� �t�o� �s�e�t�t�l�e� �i�n� �o�n�e� �a�r�e�a� �a�n�d� 
�t�h�e�r�e�b�y� �h�a�v�e� �m�o�r�e� �r�e�a�d�y� �a�c�c�e�s�s� �t�o� �h�e�a�l�t�h�,� �e�d�u�c�a�t�i�o�n� �a�n�d� 
�o�t�h�e�r� �G�o�v�e�r�n�m�e�n�t� �s�e�r�v�i�c�e�s�.� �(�D�e�v�r�e�s�,�I�n�c�.�,�1�9�7�9�:�1�5�)� 

�T�h�e� �s�p�e�c�i�f�i�c� �g�o�a�l�s� �o�f� �t�h�e� �N�E�P� �s�e�c�t�i�o�n� �o�f� �t�h�e� �p�r�o�j�e�c�t� 

�w�e�r�e� �t�o� �d�e�v�e�l�o�p� �a�n�d� �i�m�p�r�o�v�e� �l�i�v�e�s�t�o�c�k� �g�r�a�z�i�n�g� �a�r�e�a�s� �a�n�d� 

�l�i�v�e�s�t�o�c�k� �p�r�o�d�u�c�t�i�o�n� �i�n� �t�h�e� �P�r�o�v�i�n�c�e�.� �T�h�e� �m�e�a�n�s� �t�o� �a�c�h�i�e�v�e� 

�t�h�e�s�e� �g�o�a�l�s� �w�a�s� �b�a�s�e�d� �o�n� �t�h�e� �f�o�r�m�a�t�i�o�n� �o�f� �a� �n�u�m�b�e�r� �o�f� �g�r�a�z�-� 

�i�n�g� �b�l�o�c�k�s�,� �e�a�c�h� �t�o� �b�e� �p�r�o�v�i�d�e�d� �w�i�t�h� �a�d�e�q�u�a�t�e� �w�a�t�e�r�,� �t�h�r�o�u�g�h� 

�t�h�e� �p�r�o�v�i�s�i�o�n� �o�f� �s�m�a�l�l� �r�e�s�e�r�v�o�i�r�s� �a�n�d� �b�o�r�e�h�o�l�e� �w�e�l�l�s�.� �A�l�s�o� 

�t�o� �b�e� �p�r�o�v�i�d�e�d� �w�e�r�e� �i�m�p�r�o�v�e�d� �r�o�a�d�s�,� �a�n�d� �b�u�i�l�d�i�n�g� �f�a�c�i�l�i�t�i�e�s�.


