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of policy Impacts Asia and Africa alike will largely be determined by asking the right research questions, 
S G Mbogoh ..........................by building an appropriate technology8 research structure and by being able to put new 

into practice.
Aspects of livestock productivil) The second article reviews dairy development and marketing in sub-Saharan Africa 
in Maasai group ranches in Kenya over the past two decades and discusses the impacts of different policies on the dairy sub-
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JM Powell andE Taylor-Powell. 21 tive marketing arrangements of the traditional ,ivestock sector. Petter prices are the goal 
of most programmes for improving dairy production and marketing; another goal is to 

List of abbreviations ...................improve efficiency.28 
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of recent development :trategies among the Maasai pastoralists, in defining the current 
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SUMMARY 
DEVELOPING countries have" OrM a growing trade deficitin dairyprod-

ucts and Africa now accounts for about 
25% of the world's annualdairy imports. 
Strikingly contrastingsituationsexist anong 
continents and countries in the growth of 
livestock andfood grainproduction,andan 
association between the two commodity 

groups isapparent.
Three main approachesto dairydevelop. 

ment have been used in the developing 

world. large parastatal dairy farms,
medium-sized dairy farms in the cominer-
cial sector, and organised milk collection
from largenumbers of subsistencefarmers. 

Five interrelatedissues need attention in 
any dairy development strategy, the supply 
of dairy stock, animal health, fodder sys-
tems, marketing arrangementsanid training
offarmers. 

Dairydevelopment must be supportedby 
adequate research.It is emphasisedthat the 
research problemspresented by the differ-
ent organisationalformsofmilk production 
arevery different, and thatthreis a need to 
predict what future productionpatternsare 
likely to be. Traditionalsmallhoiderfarm-
ing seems likely to continue to predominate 
in both Asia and Africa, anda cooperative
association of smallholder milk producers 
isprobable. 

The importanceof asking the right ques-
tions, of building a research structure ap-
propriate to currentfarming patterns, and 
of being able to put new technology into 
practice will largely determine the future 
food production and prosperity of Africa 
andAsia. 

INTRODUCTION 
In 1980 developing countries were respon-
sible for one third of the world imports of 
dairy products (Table 1), and almost all of 
them have a large and growing deficit in 
these products. 

Table 1. World tradein dairyproducts,1980. 

Region/economyEx 

Developing market economies 

Africa 

FarEast 

Latin America 

NearEast 


Asian centrally planned economies 

Developed market economies 

Eastern Eurcpe and USSR 

World total 

Worldtotal_13_587 

FOB values
 
, CtF values
 
Source: FAO, 1983.
 

The dependence of sub-Saharan Africa 
on imports to satisfy the increasing demand 
for dairy products has been growing 
rapidly (Figure 1). 

Government policies in milk-deficit 
countries are frequently oriented towards 
maintaining low milk prices for urban con-
sumers, thereby discouraging domestic 
production and encouraging an increasing 

reliance on imports in order to stabilise 

pOSTprices. Given the o-ersupply ofdairy prod
LIts'on the international market and thepolicy of subsidising exports by developed 

coui s imports be ela
countries, these imports have been rela
tively cheap. However, the decrease in for
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eign exchange reserves, the need to im
prove nutritional standards and the wish to 
diversify and intensify agricultural produc
tion are now inducing some governments 
to consider domestic dairy production as a 
substitute for imports (Frankel, 1982). 
Nevertheless, with a few outstanding ex
ceptions, progress in dairy development 
has been slow. 

The originalversion of this paper was presentedat the InternationalConferenceon Milk Productionin Developing Countriesorganisedby the Centrefor
TropicalVeterinaryMedecine, Univ rsityof Edinburgh,Scotland, U.K., from2 to 6April 1984. The paperwill appearin theproceedingsof theconference.
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Figure 1.Imports ofdairy products by the counztries of sub-SaharanAfrica, 1969-1981. 
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Source: FAO tradeyearbooks 1970, 1973, 1976, 1979 and 1982. 

caput production of food in Asia, South
DAIRY DEVELOPMENT 
AND FOOD GRAIN America and Africa are summarised in 
PRODUCTION Figure 2. 

Is there any lesson to be learnt from 

In 1983 India experienced a record-break- these contrasting situations? In India's case 
ing harvest of 145 million tonnes of cereal it is clear. that the large increases in milk 
grain and an all-time high in milk produc- production in recent years, far from ham-
tion of 35 million tonnes. By contrast, pering increases in cereal production, may 
Africa's food and livestock production ap- in fact have been a stimulating and contrib-
pears to be moving towards a crisis; official utory factor. In the case of Africa it is also 
estimates of the rates of increase in annual clear that those countries which have 
production average less than half the rate shown the highest increases in output of 
of the increase in population, and imports livestock products are the same countries 
of livestock products alone now cost about that have the fastest rates of increase in 
US$ 2500 million each year. Changes in per food grain production (ILCA, 1983). 

The issue of whether or not livestock 
compete for scarce food production re
sources in Africa and India is now less con

tentious as the available evidence shows a 
complementarity between livestock pro
duction and food grain production, gener
ated in a major part by the additional cash 
that smallholder milk production so fre
quently provides. 

Historical precedents for this causality 

abound in the agricultural history of 
Europe, North America and Australia. 
The reasons behind it relate to the impact 
that small increments in the cash income of 
subsistence farmers have on fertilizer use, 
the role of cattle in land cultivation, the 
high income elasiciti.s for meat and milk, 
and the importance of crop residues in live
stock feeding. 

In both Asia and Africa farmers and 
pastoralists keep cattle for many reasons, 
including milk, manure, draught power, 
meat and capital savings. Attempts to in
crease milk production must take account 
of these multiple functions; they must also 
take account of the use of livestock as the 
catalyst in generating increased cash in
come, enabling greater expenditure on im
proved croo seeds, fertilizer, pest control 
measu i a greater variety and quan
tity of foodstuffs for the household. 

This paper attempts to give an overvic v 
of some of the issues and options for dairy 
development in the milk-deficit countries 
of Africa and Asia, and discusses organisa
tional issues, production incentives, tech
nical constraints and the need for various 

support services. The paper concludes with 
a critical evaluation of the role of research 
in stimulating dairy development. 

ORGANISATIONAL ISSUES 

Three main approaches have characterised 
schemes for dairy development in the de
veloping world: 
o large parastatal dairy farms with high

yielding dairy cattle; 
0 medium-sized dairy farms in the com

mercial sector located near major urban 
centres; and 

e organised milk collection from large 
numbers of traditional subsistence far
mers, usually associated with some up
grading of cattle breeds. 
Large parastatal farms offer, in principle, 

considerable opportunities for maximising 
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Figure 2. Index offoodproduction percaput in Africa, South America andAsia, 1972-1982. which it was formed (Halse, 1980). Tile 
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Source: FAO production yearbooks 1973. 1976. 

the impact of specialise management skills, 
minimising transport and input-supply 
problems, and for effecting substantial 
economies of scale. In practice, however. 
parastatal farms usually have very high 
costs of milk production and require sub-
sidies to ensure continued operation 
(Brumby, 1983). 

The problems such farms face are often 
associated with high labour costs, reliance 
on purchased feedstuffs rather than pas-
tures and fodder crops, and their capital in-
tensity and poor management. Parastatal 
farms can, however, play a valuable role in 
a dairy development strategy by guarantee-
ing minimal milk supplies, by acting as focal 
points for the collection and processing of 
more widespread milk supplies, as service 
centres and cooperatives for artificial insemi-
nation (Al), and by producing female stock 
for distribution to smallholders. 

The smaller dairy units of the private 
sector are usually more efficient and may 
generate a rapid increase in a country's milk 
production if the market incentives are suf-
ficiently attractive. These commercial dairy
farms are often located oti the edge of major 
towns, thereby minimising transport cost, 
However, they have relatively high produc-
tion costs due to their capital intensity, and 
they incur many of the purchased feed costs 
that traditional smallholdcr farmers are able 
to avoid. 

The organisation of dairy development 
on the basis of milk collection from a large 

South America 
.The 

Asia 

76 78 80 82 

Africa 

1979 and 1982. 

number of small farms is a third alterna-
tive. The most sucessful experience of 
dairy development to date in a developing 
country is found in India and is based on 
the so-cal;ed Anand model, a concept that 
began 30 years ago with the establishment 
of a small dair,, producers* cooperative in 
the town of Anand. 480 km north of Bom-
bay. The success of this small cooperative 
quickly led to the establishment of similar 
groups at the grass-roots level in many
other Indian states. Now more than 10 000 
Indian village dairy cooperatives with 2 
million members collect and process some 
2.5 million litres of milk daily (Brumby, 
1983). The Anand pattern of cooperation is 
a three-tier structure. It consists of a large
number of small village milk producers' 
cooperatives aggregated into district unions 
(each of about 400 village dairy societies)
and a federation of the several unions in 
each state. The whcle system is owned by
the primary milk producers who are peasant 

farmers of small areas of land and landless 

labourers owning one or two cows. 
 Two 
semi-autonomous government agencies 
the National Dairy Development Boa'd 
and the Indian Dairy Corporation - pro-
vide technical and financial assistance to 
the system. 

This cooperative structure provides an 
integrated system for marketing ani proces-
sing milk. The basic unit is the village milk
producers' cooperative. Each cooperative
has as its area of operation the village in 
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village cooperative buys milk twice a day 
from its 100 to 20W members on a commis
sion basis at its village collection centre. 

milk is immediately tested for fat con
tent and quality and taken by truck, wi!h

cooling, to the union dairy where it is 
pasteunsed, cooled and either transported 
to distant urban markets or processed intodried milk and butter. The union dairies 
are relatively large modern plants with 

capacities of .(X) (XX) to 4(X) (X) litres per
day. The entire supply of each union dairy 
comes from the large number of smallholder
farmers making up the basic villege
societies (Brumby, 1983). 

Members of village cooperatives have 
access to an Al service, to veterinary ser
vices, concentrate feed supplements and 
forage crop seeds. The essence of the suc
cess of the movement isa reliable and profitable outlet for all milk produced, immediate 

cash payment based on milk quality which 
is determined by individual fat tests, technical assistance and economies of scale at 
critical points in the marketing system. 

Another example of a successtul small
holder dairy development programme, 
aiso based on an integrated approach, is 
found M Kenya. This programme is built 
on the land reform policy implemented at 
the end of the colonial era, when about 
50 (XX) smallholdings were formed from 
700 (X) ha of farmland previously owned 
by expatriates. Various factors have con
tributed to the success of the Kenyan dairy
development programme, including al 
effective marketing system based on a 
cooperative structure, the provision cf 
technical services, a national Al scheme 
emphasising smallholder services, a reform
 
in the pricing policy that abolished supply
 
quotas (which discriminated against small
holders), the presence of large high-grade

herds, a national tick control/dip construe
tion programme, and an agricultural infra
structure which was relatively well de
veloped. Average annual per caput milk 
consumption in Kenya is 75 litres compared 
with less than 30 litres for sub-Saharan 
Africa as a whole, and about 75% of the 
country's total market supply comes from 
smallholder mixed farms. 

PRODUCTION ASPECTS 

In the technical production aspects of a 
dairy development strategy, five inter



related issues need attention. These are: 
the supply of dairy stock, animal health, 
fodder systems, marketing arrangements, 
and training of farmers. It is important 
to stress the interrelated nature of these 
issues. For example, the introduction of 
upgraded stock without improving the 
management or the feed regime may leave 
the farmer worse off than before, 

Supply of dairy stock 
Although some of ft developing world's 
indigenous breeds of cattle, such as the 
Sahiwal, combine adaptability to a tropical 
environment with an ability to produce 
substantial amounts of milk, genetic im-
provement of local stock is usually essen-
tial if returns comparable to those of food 
,;Fops are to he obtained from dairying. 
Selection for improved milk yields within 
indigenous breeds is possible, but it is an 
expensive and long-term process. As a re-
suit, crossbreeding is the most common 
method of genetic improvement. Large 
farms are generally able to organise their 
own genetic upgrading systems, using 
either improved bulls or AI systems. Al for 
smallholders requires an efficient field op-
eration and good management skills from 
both the farmer and the operating agency. 
A decision toestablish an Al system should 
recognize the need for a reliable communi-
cation system and for an all-weather road 
network in the area (Frankel, 1982). An 
incentive scheme for the inseminators in-
creases substantially the efficiency of the 
Al service, and liquid rather than frozen 
semen services are much easier to imple-
ment. Where the reliability of the A ser-
vice is in question, bull camps are likely to 
be a better proposition for small-scale 
dairy systems. 

Animal health 

Intensive vaccination campaigns have been 
effective in freeing much of the developing 
world from the major epidemic diseases of 
livestock. However, disease control re-
mains a major concern, especially for dairy 
cattle. Upgraded cows are usually much 
more susceptible to disease than indigen-
ous animals. A competent veterinary ser-
vice isessential to control disease problems 
in improved dairy animals, but a major 
constraint in developing countries is the 
stortage of veterinary staff and the lack of 

cheap animal health treatments. Some 
countries, such as India and Ethiopia, have 
tried to overcome the shortage of trai-aed 
manpower by using lower level staff such as 
animal health assistants, and this has 
proved to be an effective and low-cost ap-
proach to providing animal health services 
when supported by competent professional 
advice, 

Veterinary assistance should be pro-
videdunderasystemofcostrecoveryorby 
the service cooperative of which tfle farmer 
ir a member. In Africa the dairy industry
continues to experience heavy lcsses from 
tick-borne diseases, East coast fever 
(ECF) and babesiosis in particular. In 
Kenya, ECF accounts for the deaths of be-
tween 50 000 and 80 000 head of cattle an-
nually (FAO, 1981). A disease which is 
commonly overlooked in Africa but which 
has serious economic consequences is mas-
titis. In Kenya its incidence has been re-
ported to be as high as 50% in some areas, 
while for Ethiopia it has been estimated 
that mil production from exotic cattle in 
the state farms would increase by 20% if an 
effective mastiis treatment campaign was 
launched.
 

More than 40% of Africa's land area is 
infested with tsetse flies which transmit 
trypanosomes; livestock production based 
on temperate breeds has therefore not 
been possible in tsetse-infested areas. An 
important development option for these 
areas appears to be the use of trypanotoler-
ant livestock. ILCA's studies with trypano-
tolerant livestock in 10 African countries 
have indicated that the growth and repro-
duction of these animals under conditions 
of low to medium trypanosomiasis risk are 
much higher than has hitherto been ac-
knowledged. Little work on their potential 
contribution to milk production has been 
carried out to date. 

Feed systems
eing 

Most of the feed energy for milk produc-
tion under traditional management in de-
veloping countries is provided by natural 
grazing of rangelands and pastures, crop 
residues and grasses along roadsides. Al-
though such rations are usually sufficient 
for maintenance, increasing milk produc-
tion beyond subsistence levels requires the 
provision of higher quality feedstuffs or 
supplementation with concentrate feeds. If 
available, concentrates are the easiest op-

tion for the farmer in order to meet the 
high protein needs of dairy cattle; but con
centrates are often in limited supply, costly 
and their distribution system is rarely effi
cient. 

The scope for increasing pasture pro
duction is substantial, but the constraint is 
usually inadequate research support at the 
national level. The introduction of special
purpose fodder crops at the smallholder 
level is constrained by the priority that 
smallholder farmers give to growing sub
sistence food crops, the onavailability of 
forage seeds, and seasonal labour short
ages. In some areas fodder trees and shrubs 
are often an attractive alternative. 

The role of research in developing ap
propriate feeding systems is particularly 
important. Research at the International 
Agricultural Research Centres (IARCs) 
needs to be complemented with adaptive 
and applied research by national organisa
tions. Few experimental results are avail
able on the optimal integration of crops 

and livestock insmallholder mixed farming 
systems. 

Marketing systems
 

The success of any dairy development 
scheme depends to a large extent on mar
keting and pricing arrangements. The 
prices received by farmers for certain prod
uct. largely determine which activities are 
undertaken on the farm. An efficient milk 
collection and distribution system to bring 
milk from the farmer to the consumer is a 
critical factor in dairy development. In a 
review of dairy development projects 
financed by the World Bank, Frankel 
(1982) found that where milk collection 
andcoolingcentreshadbeenestablishedto 
cater for groups of consumers, smallholder 
participation in dairy development had 
flourished. The Indian and Kenyan experi
ences serve as outstanding examples in this 
respect. 

Milk processing and packaging plants re
quire capital investments of at least US$ 10 
per litre of daily capacity. Because of large 
seasonal variations in supply and in pro
duction costs, efficient plants require both 
a manufacturing capacity, usually for 
butter and skim milk powder, as well as the 
capability of processing liquid milk for 
urban markets. 

An important aspect of pricing is the 
margin available between the purchase and 
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sales prices. This margin is often squeezed 
by the conflict between policies which try 
to provide milk at low prices to urban con-
sumers, and those which seek to maintain 
attractive producer prices. Pricing policies 
need not only to encourage increased sales, 
but also to ensure regular supplies to pro-
cessing centres. In Africa only a minor 
fraction of milk production enters the offi-
cial commercial sector and many process-
ing plants operate well below their de. 
signed capacity. Even in Kenya, a country 
with an efficient marketing system, only an 
estimated 10 to 15% of the total milk pro-
duction, or just over half the amount avail-
able for marketing, is sold through KCC 
(Owiro, 1980). For smallholders in more 
remote areas, local processing of milk into 
storable products such as ghee or boiled 
curd cheese is required, a subject on which 
very little research has been undertaken. 

Training of farniers 
In most countries of Africa and Asia where 
the environment is suitable for dairy pro-
duction, there are large numbers of small-
holder farmers and landless labourers who 
have the potential to engage in dairy pro-
duction. Many of these farmers already op-
crate mixed crop--livestock farms in which 
cattle are used mainly to provide draught 
poWer and manure. The development of 
dairy production at the smallholder level 
requires some change in the management 

methods of the farmer, which calls for 

training in new techniques. Higher yielding 

cows require higher standards of manage-

ment. the provision of adequate feeding 

and watering regimes, disease control, prof-

itable calf rearing, simple housing and the 

maintenance of an acceptable breeding 

cycle. Husbandry standards adequate for 

local stock usually lead to failure if applied 

to improved stock. Anydaiy dvelopment 

strategy must therefore involve improve-
ments in the knowledge and management 

skills of smallholder producors. Simple and 

low-cost training techniques can be readily 

established, as the Indian 
 experience 

amply demonstrates, 


INSTITUTIONAL SUPPORT 
Advisory and extension services 
A shift towards dairy development re-
quires more support from advisory ser-
vices. These services ,re essential to pro-

vide on-farm advice on animal husbandry 
and fodder crops, to organise field days 
and demonstrations, provide courses in 
farmer training centres, and act as an effec-
tive link with research services. Training 
must be low-cost, and group extension ac-
tivities have often been shown to be effec-
tive ways of improving animal husbandry 
practices. The main constraint in providing 
good advisory services in animal husban-
dry has been the limited knowledge of ad-
visory officers in farm management. Far-
mers are reluctant to follow advice on good 
husbandry practices unless they are con-
vinced first that taking the advice will lead 
to significant increases.in productivity and 
income. 

Provision of credit 

The development of dairy production 
activities usually requires substantial addi-

tional investment, principally for construct-
ing processing and marketing facilities. 
Credit for smallholder farmers is not an 
essential part of dairy development. In 
Kenya only about 10% of the national 
dairy herd has been financed through 
credit, yet the country has made substan-
tial advances in dairy production. In India, 
provision 9f credit to encourage small far-
mers to move to increased milk production 
is unusual. Relatively large investments 
and high risks are involved when small-
holders buy improved stock on credit. It is 
therefore essential to have a professional 
link between lenders and borrowers to ap-
praise loan applications, and to supervise 
loan disbursement and the progress of bor-
rowers after disbursemert. The institution 
of a cow insurance system also reduces the 
risk for the borrower, 

In Malawi the provision of credit for 
smallholder dairy development proved 

very successful when it was integrated with 

the milk collection system, and credit 
 re-

payments were automatically deducted 

from payments for milk delivery. But the 

Indian experience is the reverse; tied credit 

can easily lead to a diversion of the supply 

of individual producers to other market 

outlets. 


THE ROLE OF RESEARCH 
IN STIMULATING MILK 
PRODUCTION 
Dairy development must be supported by 
adequate research, whose role is to de-

velop cheaper and better methods of in
creasing agricultural productivity. 

Many problems of dairy production are 
location-specific and require adaptive re
search at the local level. Among common 
problems encountered at the smallholder 
level are dry season feed strategies, profit
able calf-rearing methods, practical breed
ing policies, small-scale processing tech
niques, socio-economic adoption issues 
and animal health factors. 

In considering livestock research pri
orities it is important to establish what 
type of organisation of livestock produc
tion is likely to prevail in the next 20 to 30 
years. The research problems presented b3
the alteinative forms of milk production 
outlined earlier in this paper are very dif
ferent, and it makes little sense to embark 
on specific research programmes without 
having a clear concept of what future pro
dution patterns are likely to be. Tradi

tional smallholder farming is likely to con
tinuc to predominate in both Asia and
Africa and it seems probable that a struc
ture of service cooperatives will emerge. 
Based on this assumption, let us consider 
what type of milk production rcsearch is 
likely to be the most efficient in terms of 
cost, and how it might best be organised. 

In all African and Asian countries calv
ing patterns show marked seasonal varia
tion; peak calving periods are influenced 
greatly by seasonal patterns of ranfall and
feed supplies. Milk supplies and, more im
portantly, production costs show similar 
seasonal variations. Do we accept this situ
ation, do we try to modify it by supplemen
tary feeding and 
new forage crops, or do 
we produce milk only for that part of the 
year when feed is plentiful, conserving the 
seasonally surplus milk. as is done in New 
Zealand? 

Cheap milk praduc!ion can be achieved 
by feeding cows low energy diets based on 
crop residues and byproducts, supplemen
ted with leguminous fodder and a small 
quantity of feed concentrate. The optimal 
milk yield per cow depends on its breed 
type, the overall stress of the environment, 
and the relative prices of cattle, inputs and 
outputs. The optimal feeding level and bal
ance of feed types in these varying cir
cumstances islargely unexplored, while for 
crossbred animals little is known about the 
relationship between incremental feedingand incremental milk yields.

The much discussed question of what 
degree of crossbreeding is desirable now 
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seems to have been answered for a number 
of systems. On smallholder farms, animals 
with about 50% of exotic blood usually 
outperform higher level crosses, but how 
this level can best be maintained is an un-
resolved practical issue. Should F, (50%) 
bulls be used for each generatioi? Should a 
new breed be fashioned by intermating of 
the crossbreds? Would 'crisscrossing' be 
practical? And how do we maintain a 
draught capability? Genetic interactions 
and maternal effects also complicate the 
analysis of crossbreeding data, as does 
the small size of the herds for which field 
records are obtained. Rarely are 'within 
herd'.comparisons possible in small herds 
and the use of records across farms adds 
many other possible sources of variation, 
ILCA's results show that milk records from 
small herds in Africa have coefficients of 
variation of about 30%. This high varia-
'ility makes selection methods largely 

4mpractical and necessitates large numbers 
of animals in any field experi':,itation. 

In both Asia and Africa we ,. w that, in 
the better environments, crossbred cows 
outperform and are more efficient than 
most local stock; we know that livestock 
can catalyse agricultural growth; we know 

that smallholders make up the bulk of all 
producers; and we know that certain ways 
of organising milk production have a much 
better success record than others. We also 
know that a careful analysis of farm pro-
duction systems is essentia, to identify 

those constraints, both technical and non-
technical, that limit present output and 
whose identification is essential to the most 
cost-effective use of research funds. 

Unattractive prices and inappicpriate 
policy directives frustrate production in-
creases in many situations. Important as 
these are, the increase in food outl,t so 
badly r'eeded depends greatly on the devel- 
opment and adoption of new and simple 
technology. It also depends on whether or 

not research workers are promoting and 
supporting the organisational and entre-
preneurial systems needed to put bettei 
technology into productive effect. The 
importance of asking the right research 
questions, of building a rese?;ch structure 
appropriate to the farming patterns cur-
rently in use, and of being able to put better 
technology into practice on a widespread 

scale will largely determine the future food 
production and prosperity of both A'rica 
and Asia. 
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Dairy development and dairy marketing
 
in sub.-Saharan Africa: 

Some preliminary indicators 
of policy impacts* 

S.G. MBOGOH 
Livestock Policy Unit, ILCA, P.O. Box 5689, Addis Ababa, Ethiopia 

SUMMARY 
VER THE PAST TWO DECADES. 
sub-Saharan Africa experietced rela-

tively low growth rates in the production of 
dairy produc;s compared with the average 
for all developi,::g countries. Total con-
sumption of dairy products grew relatively 
much faster during the same period. How-
ever, available data suggest that the con-
sumption ofgoat and sheep milk declined in 
East Africa between 1963 and 1980 and that 
of camel's milk stagnated. Only the con-
sumption of cow's milk increased fairly 
rapidly in the whole ofsub-Saharan Africa 
over the last two decades, 

During the 1970s the population of sub-
Saharan Africa grew at a rafe of 2.9% per 
annum. Over the sameperiod dairy produc-
tion grew at a rate of about 1.9% pet 
annum, while the consumption of dairy 
products increased at a rate of 2.1% per 
annum. 

The trade deficit in aairyproducts in sub. 
Saharan Africa increased alarmingly over 
the last two decades: while in 1963 the dairy 
trade deficit for the region was about US$ 39 
million, thefigure I.,. d risen to about US$ 81 
million by 1970.and to US$ 575 million by 
1980. The major components of the imports 
were milk and butter and to a lesser extent 
cheese, 

The systems of dairy development and 
dairy marketing in most countries of sub-
Saharan Africa have one common feature: 
the dairy economy is dominated by a rela-
tively underdeveloped dairy marketingsub-
system in the traditional livestocksubsector. 
Most countries in the region have both a 
formal dairy marketing subsystem, which 
caters primarily for urban milk supplies, 
and an informal marketing subsystem, 
which operates especially in the rural areas, 
There is some evidence that the informal 
marketing subsystems tend to be low-cost 
operations and that they are in a position to 
pay higher prices to producers. 

With milk production in sub-Saharan Af-
rica being well below the effective demand 
for milk and milk products, the region will 
continue to depend c ndairy imports to close 
the dairy deficit in the foreseeable future. 
Measures to improve the marketing infra. 
structure in order to facilitate the distribution 
of recombined fluid milk derived mainly 
from imported milk powder and butter oil, 
will also be needed. The need to link rural 
and urban areas in a more efficient milk dis-
tributionnetwork must therefore receive top 
priority. 

Most food policies in developing coun-
tries, and especially those in sub-Saharan 

Africa, appear to be aimed at providing 
cheapfood to urban populations. A strategy 
of dairy development through the creation 
ofproducer incentives, with producerprices 
and price controls as the main policy instru
ments, is limited chiefly by the need to strike 
a balance between the producer price and 
the retail price. The pricing problem ap
pears to be at the core of programmes for 
improving dairy development and dairy 
marketing. 

Governments are often sensitive to the 
level of food prices, particularly for the 
urban poor. Variations in the quality ofthe 
products offered for sale, whereby con
sumer prices are differentiated, could help 
achieve certain nutritional objectives. For 
instance, the introduction of 'toned' (more 
expensive) and 'double-toned' (less expen
sive) liquid milk in India has made it possi
ble to sell pasteurised milk to both higher
income and lower-income groups in the 
metropolitan areas. Generally, sub-Saharan 
Africa could learn front the experience of 
dairy development in India, where petty 
milk traders have been integrated into the 
overall milk collection and distribution sys
tem, thus creating a complementary rather 
than a competitive relationship in the opera
tions of the country's dairy industry. 

* This article isasummary version of 'Dairy development and internal dairy marketing in sub-Saharan Africa', Working Paper No. 5 of ILCA's Livestock 
Policy Unit. 
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INTRODUCTION 

Sub-Saharan Africa is a food-deficit re-
gion, with dairyproducts being particularly 
in short supply. It is therefore appropriate 
to assess the importance of the livestock 
sector of the region in terms of its contrib-
ution to food production. Sub-Saharan Af-
rica's food production per caput is gener-
ally below the world average, except in the 
case of non-cereal staple food crops. Even 
though sub-Saharan Africa contains about 
8% of tile world's human population, the 
region produces only about 4% and slightly 
over 1% of the world's meat and milk re-
spectively (Addis Antench, 1984). Projec-
tions of food production and effective de-
mand in sub-Saharan Africa for the year 
2000 indicatc a staggering food deficit, par-
ticularly in the major livestock products 
(meat, eggs and milk). The deficit in the 
case of milk is projected to be over 10 mil-
lion tonnes of whole milk equivalents by 
the year 2000, a deficit which can be re-
duced only if the growth in milk production 
during the 1980s and 1990s far surpasses 
that of the last two decades (Paulino and 
Yeung, 1981). 

The existing and the projected food pro-
duction and food balance situation in sub-
Saharan Africa calls for a concerted and 
intensified effort to accelerate the rate of 
development of agricultural economies if 
the region is to avert a major food crisis. 
Milk constitutes a significant proportion of 
livestock food products in the region, and 
dairy development will continue to play an 
important part in bridging the food gap in 
sub-Saharan Africa. 

The development of dairy production 
must be accompanied by developments in 
marketing infrastructure to ensure that 
dairy products reach as many people as 
possible, especially those in urban areas. 
The purpose of this paper is to examine the 
marketing of domestically produced dairy 
products, including imported but locally 
reconstituted whole milk powder and re-
combined skimmed milk powder and butter 
oil. The paper also briefly ekamines trends 
in the imports of other dairy products over 
the last two decades. The aim is to assess 
what impacts various dairy development 
and dairy marketing policies by govern-
ments have had on the production and con-
sumption of dairy products in sub-Saharan 
Africa. An understanding of these policy 
impacts can help in the formulation of 
more appropriate policies for future dairy 
development in the region. 

TRENDS IN DAIRY 
PRODUCTION 

Over the past two decades, sub-Saharan 
Africa experienced relatively low growth 
rates in the production of dairy products 
compared with the average for all develop-
ing countries. For instance, taking liquid 
milk as the major dairy product, it is found 
that the rate of growth in world milk pro
duction for the period 1963-1980 was about 
1.7% per annum. During the same period, 
the annual growth rates in milk production 
in developing countries and sub-Saharan 
Africa were 2.9% and 1.6% respectively 
(Table 1). Although most of the growth in 
dairy production during the 1970s occurred 

in developing countries and in Eastern 
Europe and the U.S.S.R., the other de
veloped countries accounted for about 
45% of the world dairy production by the 
late 1970s. The share for Eastern Europe 
and the U.S.S.R. was about 31% of world 
milk production and that for developing 
countries about 24%. These percentages 
are not expected to change significantly 
during the 1980s (FAO, 1978). 

Production of such products as dried, 
evaporated and condensed milk generally 
reflects production of stfficient amounts of 
liquid whole milk. Table 1 indicates a gen
erally declining rate of growth in the pro
duction of milk products other than liquid 
whole milk in sub-Saharan Africa, a situa
tion which reflects the increasing scarcity 
of liquid milk to satisfy the increased de
mand in most parts of the region during the 
past two decades, particularly during the 
1970s. For instance, in the late 1960s and 
early 1970s Kenya was able to produce sub
stantial amounts of dried whc!- cow's milk 
and evaporated and condensed milk, but 
by the end of 1970s the country had to im
port dried skimmed milk and butter oil for 
recombination in order to satisfy the local 
market demand for fluid milk. 

Subregional production 

Dairy production statistics for the various 
subregions of sub-Saharan Africa indicate 
that the production of liquid whole milk 
from small ruminants expanded more 
rapidly than cow's milk production over 
the past two decades. However, data on 
the production (and consumption) of milk 

Table 1. Growth rates in the production ofdairy products in seven regions or subregions, 19o3-1970 and 1970-1980. 

Average annual growth rate (%) 

Liquid whole Dried whole Butter
 
Region cow's milk cow's milk Cheese and ghee
 

'63-70 '70-80 '63-70 '70-80 '63-70 '70-80 '63 -70 '70-80 

World 1.8 1.6 7.8 5.4 1.1 4.0 0.9 1.6 

All developing countries 3.2 3.1 19.4 5.8 -9.8 2.3 2.3 2.5 

Sub-Saharan Africa 1.6 1.3 29.8 -3.4 18.5 0.2 1.6 0.9 

East Africa 1.9 1.3 23.6 -5.0 10.6 3.2 -0.9 0.2 

Central Africa -1.1 1.6 0 0 37.2 3.0 0.3 2.4 
West Africa 2.8 1.6 n.a. -1.6 30.1 0.7 6.6 2.1 

SouthernAfrica -0.5 0.7 0 0 27.4 -0.3 0.4 -1.3 

n.a. = not applicable (since value at base period was zero).
 
Source: Calculations based on data compiled from FA 0 production yearbooks (1973; 1981) by the author.
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from smallstock are notoriously unreliable 
and cannot be used with any confidence, 
while data on the production of camel's 
-nilk are not normally available (Table 2). 

able 2.Milkproductioninsub-SaharanAfrica 

by ruminant livestock species, 1975. 

a Estimates based on yield of 200 kg milk per 

Ruminant 1975milk oftotal 
species (1dutiot) production 

Camels' 2200 23.6 
Cattle 5627 60.3 

Sheep and 
goats 1507 16.1 

Total 9334 100.0 
-

head
 
Source: Adapted from Jahnke (1982). 

The production of liquid whole cow's 
milk has made some significant but not ad-
equate gains since the 1960s, the changes in 
absolute values over the period from 1963 
to 1980 being 30% for East Africa, 9% for 
central Africa, 42% for West Africa, and 
13% for southern Africa. The overall 
change in the absolute amount of cow's 
milk produced in sub-Saharan Africa as a 
whole was 27% over the 	 same period.
Sheep milk production made the highest
gain in terms of expansion in production, 
particularly in East Africa, followed by 
central and southern Africa. 

In terms of total liquid milk production 
East Africa produced nearly three times as 
much milk as West Africa, the next largest
subregicnal producer, over the last two dec-
ades (Table 3). Central Africa and sout.-
ern Africa recorded negative growth rates 
in liquid milk production during the 1960s. 
During the 1970s these two subregions 
made only a moderate recovery in liquid 
milk production compared with the perfor-
mance of the rest of sub-Saharan Africa 
over the same period (Tables I and 3). 

TRENDS IN CONSUMPTION 
Available data suggest that the consump-
tion of goat and sheep milk declined in East 
Africa between 1963 and 1980. The con-
sumption of camel's milk, which is rela
tively more important in the arid and semi-

d. 

arid areas, especially in Ethiopia and 
Somalia, also stagnated during the same 
period. However, the consumption of 
cow's milk increased fairly 	rapidly, espe-
cially in Nigeria, over the last two decades, 

The consumption of dairy products (ex-
pressed in whole milk equivalents) in sub-
Saharan Africa grew at the 	rate of about 
2.1% per annum over the last two decades. 
However, some countries in the region
experienced relatively low consumptiongrowth rates (e.g. Kenya) while others 
(e.g. Nigeria) experienced relatively high 
rates over the same period (Table 4). Infact, Nigeria recorded a growth rate in the 
consumption of dairy products which was
about three times that for sub-Saharan 

Africa as a whole during the 1961-1977 
period. 

Uses 

Most of the milk (both locally produced 
and imported) in sub-Saharan Africa is 
used as human food, but some is probably 
used as feed for livestock although data on 
this are hard to find. The use of milk for 
non-food purposes in sub-Saharan Africa 

apparently declined over the last two dec
ades, a factor which can be attributed to 
the declining per caput milk production 
and the fact that the food market for dairy 
products tends to be satisfied first before 
any surplus milk and milk products can be 
diverted to non-food uses. The fact that 
dairy products in sub-Saharan Africa are 
used primarily as human food implies that 
any shortages in dairy products in the re
gion may affect adversely the nutrition of
the people of the region. Generally, the 
proportion of milk and milk products that 
is used for food in sub-Saharan Africa appears to have remained relatively stable (at 
about 90% of all milk and milk products)
over the last two decades (Paulino and 

Ycung, 1981). 

Growth rates 
During the 1970s the population of sub-
Saharan Africa grew at the rate of about 
2.9%, per annum. Over the same period, 
dairy nroduction grew at the rate of 1.9% 
per aihjium while the consumption of dairy 
products grew at the rate of 2.1% per 
annum. It is therefore not surprising that 

Table 3. Production offresh whole milk in sub-Saharan Africa and its subregions, 1963,1970 and 1980. 
Region Source of Production
 
(no. ofcountries) milk 
 (1000t) 

1963 1970 1980
EastAfrica 	 Cows 2787 3186 	 1.93 

(9) 	 Sheep 102 256 299
 
Goats 551 731 860
 

Central Africa Cows 261 242 284 
(8) 	 Sheep 1 2 2
 

Goats 13 9 16
 

West Africa 	 Cows 784 949 1117 
(16) 	 Sheep 89 110 115
 

Goats 302 272 291
 

Southern Africa Cows 606 584 626 
(11) 	 Sheep 0 1 1
 

Goats 13 19 
 20 

Sub-SaharanAfrica Cows 4438 4961 5651
(44) 	 Sheep 192 369 417 

Goats 879 1031 1187 

Source: FAOproduction yearbooks (1973; 1981). 
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Table 4. Consumption ofmilk for countries and country groups in sub-SaharanAfrica, 
1963 and 1977. 

Region, country
orcountry groups 

Milk consumptionab
(1000 t/year) c 

%growth rate
in consumption(1963-1975) 

1963c 1975-

Sub-Saharan Africa 5183.0 6661.8 2.1 

Ethiopia 658.3 780.2 1.4 

Kenya 723.1 701.0 -0.3 

Madagascar 47.7 49.8 0.4 
Nigeria 320.0 691.6 6.6 

Somalia 570.8 705.9 1.8 

Tanzania 590.2 753.4 2.1 

Zimbabwe 223.8 268.1 1.5 

Sahelgroupe 921.1 1058.1 1.2 

Othercountries 871.4 1291.0 3.3 

a Includes cow's, sheep, goat and camel milk and milk products inwhole milk equivalents. 
bRefers to total domestic use. 

1963 figures are averages of the years 1961-65.
d 1975 figures are averages of the years 1973-77. 

' Includes Chad, Gambia, Mali, Mauritania, Niger, Senegal and Upper Volta. 

Source: 	Adapted from Paulino and Yeung (1981) 

the imports of dairy products into sub-
Saharan Africa grew relatively rapidly dur-
ing the last decade (Table 5). 

The consumption of fresh milk increased 
slightly in all four subregions of sub-Saharan 
Africa during the 1970s. Consumption of 
fresh liquid milk increased most in central 
Africa and least in southern Africa, with 
the East and West African subregions each 
recording an average annual growth rate of 
1.4%. Consumption of dried milk (dried 
skimmed milk, buttermilk and whole cow's 
milk) recorded the highest increase during 
the 1970s. The subregional range of growth 
rates in the consumption of dried milk dur-
ing the 1970s was from 7.9% per annum 
(for southern Alrica) to 15.9% per annum 
(for East Africa), while the average for 
sub-Saharan Africa was 13.5% per annum. 

Demand and imports 
Massive imports of dried skimmed milk 
into sub-Saharan Africa during the 1970s 
reflected the growing demand for dairy 
oroducts in the region. Dried skimmed 
milk is normally recombined with appro-
priate amounts of butter oil in order to pro-
duce liquid milk; in sub-Saharan Africa 
such milk has primarily been distributed 
through urban fPuid-milk markets. Hence 

with some calculations by the author. 

the consumption of butter and ghee (which 
includes imported butter oil) also showed a 
significant growth during the 1970s for 
most subregions of sub-Sahaan Africa. 
However, the consumption of cheese and 
curd in the region declined during the same 
period, with East Africa being the only 
subregion where a significant growth in the 
consumption of these dairy products oc
curred. The growth rate in the consump-
tion of cheese and curd in West Africa dur-

ing the 1970s was close to zero, while the 
rates for central and southern Africa were 
negative. Consequently, the consumption 
of cheese and curd in sub-Saharan Africa 

as a whole did not increase at all during the 
1970s. 

The aggregate demand for dairy prod
ucts in sub-Saharan Africa is increasing, 
with the overall growth rate in the con

sumption of milk and milk products being 
estimated to be about 2.1% per annum 
(Table 4). This trend is expected to persist 

in the foreseeable future, and it is esti
mated that the deficit in dairy products in 
sub-Saharan Africa will be about 60% of
effective demand by the year 2000 (Paulino 

and Yeung, 1981). 

The income elasticity of demand for milk 
in developing countries generally lies be
tween zero and one. However, one can ex
pect large variations in the value of this 

parameter between countries, depending on 

the differences in the levels of disposable 
income per caput. In 1975 the income elas
ticity of demand for milk in sub-Saharan 
Africa was estimated to be about 0.8, but 
the range in the value of this parameter in 

the subregions varied from 0.5 for the 
Sahel group of countries in West Africa to 
1.1 for central Africa (Table 6). Since the 
income elasticity of demand in most of the 
countries of the region is positive and close 
to one, the effective demand for milk in the 
region can be expected to continue to in
crease as individual countries progress to
wards higher income levels. 

TRENDS IN PRICES 

International prices for dairy products can 
be viewed as the composite of FOB pricesi 

of tte major dairy-exporting countries of 

FOB = free on board, which refers to prices payable 
at the port from which shipments of exports are 
made. 

Table 5. Growth rates in exports and imports of dairyproducts, sub-Saharan Africa, 1970-1980. 

Product 


Fresh liquid milk 
Fre d milk 
Diedmilk(skinmedwhole) 
Evaporated and condensed milk 
Cheese andcurd 
Butter and ghee 

Average annual growth rate (%), 
1970-1980 

Exports Imports Net imports 

-15.2 11.1 ?6.4 
-15 11.1 1.5 
-19.5 13.9 14.5 
-8.5 8.6 8.9 

-37.0 -2.5 -1.9 
-19.4 8.2 10.7 

Surce: 	Calculations based on data compiled from FAO production yearbooks (1973; 1981) and 
FAO trade yearbooks (1973; 1981) by the author. 
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Table 6. 	Income elasticitiesof demandfor milk 
in subregionsand selected countriesof 
sub-Salharan Africa based on projectionsfor the period1975 to 2000. 

Income elasticity
Regioncountry of demand 

West Africa 

Sahel 0.53 


Nigeria 	 1.20 
Othercountries 1.23 


Central Africa 
 1.09 

EastAfrica 


Sudan 0.90 

Othercountries 0.77 
Southern Africa 0.95 


Sub-Saharan Africa 0.82 


Source: Adapted from Jahnkc (1982). 

the world. As far as diiry importing coun-
tries are concerned, the prices at which 
they obtain the imports of dairy products 
must include the costs of insurance and 
freight (CIF) in addition to ihe FOB prices 
at the 	 port from which shipments are 
made. Hence the CIF prices differ between 
importing countries. 

The farm price support programmes for 
dairy production in Western Europe and 

Norh oAeriasiuatonhveed 
North Aerica lhve led to t situationwhereby the production of milk has satu-

rated the commercial outlets, leading to 

the stockpiling of dairy products, primarily 

in the form of dried skimmed milk and 

butter oil. Such stockpiles reached record
levels in the mid-1970s. A major conssu 


the id-970sajorC~f5L~
quence of the stockpiling of
A 

dairy products 
in developed countries was the lowering of 
prices in international dairy trade during 
the 1970s, except for two relatively short 
periods during the first half of the decade 
(FAO, 1978). The situation has not ia-
proved much since the 197s as both the 
EEC and North America continue to sup-
port milk producer prices. 

Marketing subsystems 
and prices 

As a net dairy-import region, sub-Saharan 
Africa would be expected to benefit from 
the depressed international prices for dairy 
product,;. However, a 	survey of internal 

dairy product prices in various countries 
within the region revealed that the range of 

milk prices in sub-Saharan Africa is much 
wider than that on the world market (ILCA, 
1979). Most countries in sub-Saharan 
Africa have both a formal dairy marketing 
subsystem (the official channel), which 
caters primarily for urban milk supplies, 
and an informal (traditional) marketing 

subsystem. Government-controlled prices
operate in the formal marketing subsystem 
while prices in the traditional or informal 
marketing subsystem :ire generally charac-
teristic 	 of at 'free marketing system" and
usually tend to be much higher than the
official prices, 

With niost countries in sub-Saharan Af-
rica being net importers of dairy products. 
and with the formal and informal market-
ing subsystems operating at the same ltle 
in each country, one can deduce that there 
are basically three sets of prices for dairy 
products in each country: 

e 	 The official producer and consumer 
prices; 

e 	The traditional market prices, which 
operate mainly in rural areas and 
which often are both producer and 
consumer prices (as producers ill 
often sell directly to consumers); ind 

aThe CIF prices - the prices at which 
imports arc secured, 

The three sets of prices caf differ sstn-ialy bth itin an iffr sbstn-
tially both within ,d between countries,and the greatest variations may be expected 

to occur in the prices prevailing in the tra-

ditional marketing subsystem. 


Generally, there is a greater stability of, 
prices in the official dairy marketing sub-

~'se mwithin any country. This situationarises out of the concern by governments to 

keep dairy produce prices low in order to 

ensure thit the urban popalation can get

their requirements cheaply. Even though 

the dat:: necessary for a systcmaitic analysis
and comparison of the argi

matn g agnand prices in the ufficial and the traditional 
marketing subsystems are lacking, it is well 
known that the traditional market prices 

are more unstable and that they arc usually 
above the official market price;. 

A survey of dairy prices by ILCA 
suggests that the lio between the tradi-
ti, nal and official market prices can flue-
tuate between 1:1 and 3:1 in certain areas 
of West Africa, e.g. Ghana and Nigeria, 
and between 3:2 and 2:1 in Sudan, Mali 
and Tanzania. A comparison of local and 

world market prices for dairy products also 
suggsts that there is greater variability in 

local market prices, and that the local 
prices can be as high as two to three times 
tile world market prices. Market prices for 
milk and other dairy products increased 
much faster in sub-Saharan Africa than in 
tile rest of tile world during the late 1960s 
and the 1970s(ILCA. 1979). 

Generally, there is a lack of data on
prices which would facilitate a systematic 
appraisal of differences in prices and trad
ing margins between the official and the 
traditional marketing subsystems of sub-
Saharan Africa. This situation also hinders 
a meaningful analysis of the trends in real 

prices for dairy products in tile region. 
However, one issue appears to be clear: 
Afri'can governments have been slow in re
sponding to changing cost structures in 
dairy production by revising official prices 
to keep in line with the prices in informal or 
traditional markets. One hypothesis, which 
should be exanined, is that the traditional 
market prices are more c impetitive and 
that they reflect actual market conditions. 
These pri es should thus he taken into ac
count in the dcision-making process if the 
deelopnent of the dairy industries of sub-
Saharan Africa is to be accelerated. 

Giv'en the scarcity and limiations of the 
available data on the operation and per

rmance of both the official and traditionaldi ry marketing subsystems, country
specific case studies should be undertaken
to appraise the performance of the different
 
markets. There is no doubt that the gov
ernments of sub-Saharan Africa are now
 

faced b)y relatively low CI prices for dairyproducts, and the idea of cheap dairy im

ports, which can facilitate cheap social 
groupsprogrammes to feed the undernourishedwithin the society, is 	 attractive. 

dotestic and world market dairy prices and 

hea dirarketing on entustr the delo

the local dairy indusr ntl
c ttr in ifrnthe dfer n t 
cotntrics of the region is still uncertain. 

TRENDS IN TRADE 

The trade deficit in dairy products in sub-
Saharan Africa grew alarmingly over the 
past two decades. In 1963 the dairy trade 
deficit for the region was about US$ 39 
million, but the figure had risen to about 
US$ 81 million by 197(1 and US$ 575 million 
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by 1980. Inflation is estimated to account 
for no more than 33% of this increase, so 
that at least 67% of the increase is attribut-
able to the increased imports ofdairy prod-
ucts into the region (Addis Anteneh, 1984). 

Absolute amounts of dairy imports into 
sub-Saharan Africa grew relatively faster 
during the 1970s. The major components 
of these dairy imports were milk (mainly as 
dried milk) and butter, with smaller 
amounts of cheese. During the same pe-
rod, the West African subregion became 
the largest importer of dairy products in 
the region, its share of dairy imports being 
about 60% by the late 1970s. The large in-
creases in dairy imports into the West Afri-
can subregion are attributed to the fast 
growth of dairy imports into Nigeria during 
the 1970s. The volume of dairy imports 
into Nigeria was about 33% of the total vol-
ume of dairy imports into the West African 
subregion during this decade. By 1980 
dairy imports had become the single most 
important item among Nigeria's imports 
(FMOA/GRNC, 1981). 

Cost and volume of imports 

The cost of dairy imports into sub-Saharan 
Th costome w airybimpouts into 4ub-Sahn 

Africa grew from about US$ 41 million in 
19605 million in 19 0 and 

ports of milk alone acco ntd for about 

88% of the value of all dairy imports into 

the region. Except for West Africa, where 
the major components of dairy imports 
here evaporated and condensed milk, the 

bulk of the dairy imports into sub-Saharan 

Africa consisted of dried milk during the 
1970s. 

There was a trade deficit in dairy prod-

ucts for all subregions of sub-Saharan Af-

rica in 1980. However, the volume of dairyricain 980 th f diryHowver volme 

imports varied from country to country 
during the 1970s. The volume of imports 

may be an indicator of a country's ability to 

finance imports, which in turn may reflect a 
generally good economic performance. 
Therefore, the level of dairy imports in 
some countries of sub-Saharan Africa may 
be low simply because they have not been 
able to finance dairy imports. For instance, 
the relatively fast growth in the volume of 
dairy imports into Nigeria is associated 

with the strength of Nigeria's external 
account and its ability to finance all food 
imports, particularly during the latter part 
of the 1970s when Nigeria's economy bene-
fitted from the oil boom. 

DAIRY DEVELOPMENT 
AND MARKETING 
POLICIES 

The systems of dairy development and 
dairy marketing in most countries of sub-

Saharan Africa exhibit one common fea-
ture: the dairy economy is dominated by a 
relatively underdeveloped dairy marketing 
subsystem in the traditional livestock sub-
sector. The more developed or modern 
dairy marketing subsystem is relatively 
small in terms of the amount of dairy 
produce that it receives from local produc-
tion for processing and distribution. For 
example even in Kenya, which has a rela-
tively better organised dairy industry than 
most other countries of sub-Saharan Af-
rica, the formal dairy marketing subsystem 
handles only about 25% of the estimated 
total milk production in the coui:try. 

The traditional livestock subsector is 
dominated by indigenous livestock breeds, 
while the modern subsector often has im

orproved livestock breeds, either exotic 
crossbred animals. Production in the tra
ditional subsector is geared toward self-
sufficiency for family consumption, and 

only surplus milk production over im-

mediate family requirements is sold, often 

as sour milk or proc,. .sed milk products 
(butter, ghee or chcese). Such sales are 
effected primarily through a rural inter-

trading n rural villages or local trading 

ctres.n Pnructlinlands mrlarkegingh 
centres. Production and marketing in the 

modern subsector reflect attempts to or 

ganise the dairy industry along the lines of 

commercial dairying coun-tries. in developed 

Marketing and producer 
incentives 

Improvements in the production system 
call for complementary improvements in 
the marketing system in order to ensure 
that there are sufficient outlets for produc-
ers' milk and milk products. Official pro-

ducer prices, which are subject to govern
ment control, must also be fixed at levels 
that ensure adequate financial returns to 
producers. Therefore, government policies 
should not only focus on the installation 
of a modern marketing infrastructure (to 
facilitate milk collection, processing and 
distribution), but must also ensure that the 
official producer prices will encourage 
investments in the dairy industry. 

Marketing systems 
There is some evidence that traditional 
marketing systems tend to be low-cost 
operations, and that they are in a position 
to pay higher prices to producers. Often, 
modern marketing systems cannot compete 
with traditional marketing systems for raw 
milk supplies, especially if the official 
prices are fixed and not reviewed regularly. 
For instance, the Bujumbura dairy plant in 
Burundi is said to face stiff competition 
from milk traders, and the plant is often 
forced to seek out raw milk supplies from 
distant rural areas, while the producers in 
the peri-urban areas supply their milk to 
the traders who are able to pay more. Such 

a situation, of courme, increases the plant 
operating costs. 

Futureneeds 
With milk production in sub-Saharan Af

rica being well below the effective demand 
for milk and milk products, the region will 

continue to depend on imports to close the 

dairy deficit in the foreseeable future. 
Most countries will thus continue to import 

dried milk and butter oil in order to supply 

recombined fluid milk, particularly in the 
urban areas. Measures to improve the mar

keting infrastructure in order to facilitate 

the distribution of recombined fluid milk 

wil also be needed. In this regard the link

ing of rural and urban areas in a more effi
cient milk distribution network must re

ceive top priority. 

POLICY OPTIONS 
AND IMPACT 

Few countries in sub-Saharan Africa ap
pear to have well documented, national 
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dairy development and marketing policies, 
quite apart from overall food policies. 
However, an indication of what these poli-
cies are can often be derived from the 
broad statements in the national develop-
ment plans and/or government sessional 
papers on development prospects and prob-
lems. Meaningful policy analysis is often 
hampered by lack of data or documenta-
tion. 

The term 'policy' can be defined in vari-
ous ways. For analytical purposes one can 
consider policy as referring to any set of ac-
tions through whici a given societal situa-
tion is to be changed to one that corres-
ponds better to a society's goal (Jahnke 
and Kirschke, 1983). However, for the 
purposes of the discussions in this paper 
the term 'policy' will be defined simply as a 
,set of government decisions, often em-
bodied in legislation, taken at a national 
level and which usually apply to a country 
as a whole rather than to one part of it'. 

Policy objectives 

The possible ways in which governments 
can influence the dairy marketing system 
are listed below. The choice of any specific 
measure will depend on the policy objec-
tives being pursued and the iargets of the 
objectives, 

Policy objectiv."sassociatedwith dairymar-
keting are: 

* To provide higher prices to pro-
ducers; 

* To provide more stable prices to pro-
ducers; 

C To secure reliable milk supplies for 
urban areas at reasonable prices; 


* To reduce marketing costs; 
* To improve hygiene and quality of 

products; 
" To ensure minimum nutrition levels 

to certain groups of the population 
through the implementation of pro-
grammes for easy anC cheap access 
to -ailk; 

* To raise and channel investment 
funds into dairy producti-on by using 
profits made from the resale of con-
cessional imports or food aid; and 

* To provide convenient services to
the consumer at prices he can afford 
and is willing to pay. 

Ways ofachievingobjectives are: 
0 Setting up of monopoly/monopsony 

private (e.g. cooperatives) or para-
statal organisations in order to: 

- secure economies of scale; 
- operate monopsonistic/mono-

polistic trading practices; 
- achieve improvements in hy-

giene/quality of products by di-
rect government action through 
controlled parastatal corpora-
tions, 

* 	Licensing and inspecting of compet-
ing traders to ensure minimum hy-
giene and quality standards as stipu-
lated in law (or rules and regulations 
that govern trade in dairy products); 

a Provision of subsidies to producers 
and/or consumers; 

* 	Encouraging competition by easing 
access to information, skills and cap-
ital; 

* 	Provision of processing and storage 
facilities (e.g. for butter), con-
structed at government expense, to 
private traders at cost or at sub-
sidised prices; and 

0 Use of milk-buying chains to distrib-
ute dairy production inputs. 

Given the problem of obtaining well 
d,&cumented accounts of dairy develop-
ment and ,narketine o0licies, ile following 
discussion draws heavily on mission re-
ports made by the ISCDD 2 of the FAO 
for a number of countries in sub-Saharan 
Africa and on an interim report of an FAO 

expert consultation on 'Agricultural price 

policies ' 


Ey ting policies 
Mo!.! governments in sub-Saharan Africa 
follow policies aiming at the development 
of local dairy production, even where the 
potential for such development would 
appear to be relatively low. In many coun
tries, dairy development is geared to 
hignc: levels of self-sufficiency in dairy
pr.ijucts. Dairy imports make up a high 
proportion of the total food imports of 
many countries in sub-Sahran Africa. It is 
therefore not surprising that the aim of 
dairy development and marketing policies 

2 International Scheme for Coordination of DairyDevelopment (ISCDD). Country mission reports
(various countries and years). FAO, Rome. 
The consultations were held in Rome, Italy, from 2B,
November to 2 December 1983; final report not yetpublished. 
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in these counries is import substitution. 
Implicit in the instruments used to imple
ment dairy development and marketing 
policies is the need to impiove rural stan
dardsofliving, since dairying is expected to 
generate income to smallholders, create 
employment in the rural sector, and pro
vide highly nutritious dietary ingredients. 

Unlike the policies pursued in most 
developed countries, especially those of 
Western Europe and North America 
where the agricultural policies are princi
pally geared to the support of farm prices 
and the stabilisation of producer income, 
most food policies in developing countries, 
and especially in sub-Saharan Africa, aim 
at providing cheap food to urban popula
tions. This situation leads to policy con
flicts. On the one hand, African govern
ments wish to create producer incentives 
through ittractive producer prices in order 
to promote local food production. On the 
other hand, the same governments wish to 
appease the urban populations by ensuring
that food is available at reasonably low 
prices. 

A strategy of dairy development through
the creation of producer incentives, with 
producer prices and price controls as the 
main policy instruments, is limited chiefly 
by the need to strike a balance between the 
producer price 'nd the retail price. Con
sumers must ultimately pay for the cost of 
the products they buy, unless governments 
are in a position to support farm prices and 
cubsidise consumption. More often than 
not, governments in developing countries 
have found food subsidies too costly and 
have formally declared their intent not to 
subsidise agriculture. However, many gov
ernments still try to pursue a pricing policy 
to promote local food production while 
keepingpricesoffood for urban consumers 
low, a strategy which in practice often 
tends to keep producer prices depressed. 

Cheap import; 
The availability of cheap food imports and 
food aid, for instance from the EEC, the 
United States and the World Food Pro
gramme (WFP), has often made food 
imports an attractive alternative to the 

intensification of local food production,especially in the face of increasing domesticdemand. This situation seems to have per
meated the dairy industry of sub-Saharan 
Africa, as the WFP and the EEC have
 



made it particularly easy for many coun-
tries to establish modern dairy-processing 
facilities in major urban areas to recom-
bine dried milk and butter oil. Such dairy 
recombination materials have often been 
imported as food aid (from the WFP) or as 
'imports at concessionary rates' (from the 
EEC). 

There are serious risks in establishing 
modem dairy plants in urban areas just 
because cheap imports of dried milk and 
butter oil for recombination can be secured 
to keep the plants operating. Modern dairy 
plants entail heavy investment, and they 
should be installed only if there are good 
prospects of obtaining raw material for 
processing from local sources in the 
medium- or long-term future. A steady 
flow of imported material can not always 
be guaranteed. This situation may have 
crippled Madagascar's one dairy plant in 
the mid-1970s. Recent tendencies in mostofeub-17shaRn Afriecaioes nds 
countries of sub-Saharan Africa to depend 
heavily on cheap dairy imports could easily 
lead to a situation wher.eby local dairy pro-
duction and dairy marketing development 
projects in rural areas are no loger given 

It should be noted here, however, that 
tsodeodv , tTo maintain a position of broad self-

WFP food aid in dairy products is usually 
geared to the support of the recipient coun-
try's efforts in local dairy development; yet 
a number of countries have failed to use the 
nme co undties h fecountry; 

WeP commodities to achieve that objec-
tive. There is a need to identify what went 
wrong in such instances and see whether 
more appropriate policies could have led to 
success in the development of local dairy 

Policy choices 

Countries and subregions differ substan-
tially in terms of their potential for dairy 
production, a factor that is primarily at- 
tributable to geoclimatic as well as biotech-
nical conditions. Hence there may be no 
one policy instrument which will prove suc-
cessful in stimulating dairy development 
under different productive potential condi-
tions. Dairy development objectives may 
be similar in most of the countries of sub-
Saharan Africa, but policy instruments to 
achieve these objectives must be based on 
the potential of individual countries for 
dairy production. 

Under the general policy of local dairy 
production and marketing development, 

countries in sub-Saharan Africa have 
adopted a range of policy measures to 
achieve that policy objective. These mea-
sures have included the establishment of 
public agencies (parastatals) that are given 
monopoly powers to control dairy trade, 
imposition of restrictive and protectionist 
trade practices, and the encouragement of 

relatively free trade (a more or less laissez 
faire trade policy), 

The case of Kenya 
Effects of different policy measures or in-
struments on daiy development in sub-
Saharan Africa may be expected to differ 
between countries. Hence detailed policy 
analysis must be relegated to country-
specific case studies. However, we should 
mention briefly here the experiences in 
Knaweediy dvlpetadmrKenya where dairy development and mar-
keting policies appear to have had some 
success. The broad objectives of Kenya's 
latest dairy development and marketing 
policies are embedded within the frame-
work of the objectives of Kenya's national 

sufficiency in basic foodstuffs; 
* 	To ensure a reasonable degree of 

food security in all regions of the 
conr;adand

and 
0 To ensure that every citizen has 

access to a nutritionally balanced 
diet, through improvements in the 
marketing infrastructare and the dis-
tributive process, and through social 

welfare programmes4 . 
Kenya's dairy development policies are 

to be implemented through a combination 
of the promotion of increased rural pro- 

duction of milk and improvements in the 
dairy marketing system. With smallholder 
dairy farmers now being the main milk pro-
ducers (accounting for nearly 90% of total 
production) in Kenya, dairy development 
programmes aim to strengthen smallholder 
milk production through the provision of 
artificial insemination (AI) and veterinary 
and extension services. Through a pricing 
policy, dairy producers are guaranteed a 
price review once a year to ensure that the 
prices they get for their products reflect 
changing cost structure and are sufficiently 

4 Sessional Paper No.4 of 1981 on Kenya's National 

Food Policy(Government Printer, Nairobi, Kenya). 

remunerative to encourage increased dairy 
production. Consumer prices for milk and 
milk products are also adjusted simulta
neously to reflect changes in milk producer 
prices, which ensures the economic viabil
ity of milk processing and marketing in
stitutions. Failure to reconcile the two 
prices can have damaging effects. For in
stance in the mid-1970s, a 6-month delay in 
the adjustment of'consumer prices of dairy 
products, after the milk producer price had 
been increased, adversely affected the 
operation and profitability of the Kenya 
Cooperative Creameries Ltd (KCC), the 
main dairy processing and marketing cor
poration in Kenya. 

The Government of Kenya also encour
ages the development of regional coopera
tive dairies which are expected to enhance 
improvements in dairy marketing. Promo
tion of stall-feeding (zero-grazing) systems 
in areas of high potential and high population densities isalso seen as a means of sus
taining the growth in dairy production. 

Despite the progress that Kenya made 
during the 197gs in dairy development, the 
country has ai had problems similar to 

most other countries in sub-Saharan Af
rica. After the Government of Kenya in
augurated the school milk scheme (SMS) 
in May 1979, the country experienced a 
severe drought during the following season, 
androduin fllo agilr

production of all major agricultural
commodities declined substantially. Any 
carry-over stocks were depleted rapidly. 
With shortages of basic foods, it was diffi
cult to maintain the new SMS, and local 
milk supplies had to be supplemented 
through imports of milk powder and butter 

oil, which were recombined and distrib
uted as liquid milk. Towards the end of 
1983, the KCC claimed that Kenya was 
producing more raw milk than could be dis

posed of on the local market. However, the 
same dairy marketing corporation was 
quoted as stating that consumers would 
have to put up with reconstituted fluid milk 
effective April 1984 until such a time when 
raw milk supplies, which have been ad
versely affected by the dry weather, are 
forthcoming from the producers (Kenya 
Times, April 6, 1984). 

The experiences ol dairy development in 
Kenya show how the vagaries of weather 
can throw a market that was relatively 
stable out of balance. Of course the extra 
demand for milk created through the SMS 
in 1979 further aggravated the situation. 
The question that faces planners is what to 
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do in order to cope with such unforeseen 
circumstances. Kenya ablewas to cope 
with the situation through emergency im-
ports of dairy products (dried skimmed 
milk and butter oil), but can this always be 
a viable solution to such a situation? The 
answer to this question must be sought 
through country-specific case studies, since 
the answer has to be based the dairyon 

production potential other
and socio-
economic conditions in individual coun-
tries. 

CONCLUSIONS 
The pricing problem appears to be at the 
core of programmes for improving dairy 
development and dairy marketing. Prices 
determine the attractiveness of invest-
ments in dairying. Yet many developing 
countries appear to encourage dairy devel-
opment andandc dairydairy along thelin marketingmarketngdalong het 
lines which make modern dairy plants 
high-cost operations, and this tends to 
erode the potentially high prices that couldepd te podesiy hghe face oha coube paid to producers in the face of a gov-
eminent policy not to allow urban milk 
consumer prices to exceed certain uppercnmi ne price tof exeed ertlemsumalimits. In the face of these problems, many 

governments in developing countries have
found it easier to ban the sales of raw milk 

(thus attempting to eradicate the more 

competitive traditional marketing system) 

in order to protect supplies of milk to the 

modem dairy plants. However, this line of 

attack raises some fundamental questions 


which are the subject of policy analysis.
For instance, does the ban on raw milk 
sales solve the milk marketing problems of 
developing countries? What other options 
are available? Should the private/tradi-
tional marketing channel be free to com-
pete along with or complement the ac-
tivities of the official marketing channel, 
and under what conditions? 

Regardless of the complexity of policy-
related problems, one of the major goals in 
development is the improvement of effi-
ciency and productivity. If there are signifi-
cant seasonal supply fluctuations and dif-
ferences in product quality, then a price
which does not reflect supply variations or 
which does not give a premium for quality 
differences can hardly'be expected to en-
hance investments in the industry, 

Modern dairy plants often view milk 
producers as suppliers of raw material, 
which should be procured at prices as low 
as possible, and little meaningful contacts 
or interactions exist between the milk pro-
cessors (modern dairy plants) and the milk 
producers. This kind of sentiment has often 
been voiced by the critics of the KCC in 
Kenya. Such critics have included individual 
milk producers, politicians and observers. 
Apart from the need to consider ways of re-
ducing costs, for instance through simplerdairy processing and packaging methods 
dAfrica's 
and paying more to the producers for their 
milk, tht dairy plants must actively involveproducers and be involved themselves in 

the collection of milk in the rural areas. If 
possible, producer price differencials based 
on differences in quantities of milk deliv-

ere d b e conie. quantitymiums) could be considered. Such quantity 
premiums would probably encourage large 

group or cooperative participation in dairy 

marketing, and the move might even 

stimulate large-scale dairying. 


Governments are often sensitive to the 


level of food prices, particularly for the
urban poor. Rather than perpetually de-
press producer prices in order to ensure 
cheap food supplies to the urban dwellers, 
such alternatives as variations in the qual-
ity of products offered for sale, whereby 
consumer prices are differentiated, could 
help achieve certain nutritional objectives. 
For example, the introduction of 'toned' 

(more expensive) and 'double-toned' (less 
expensive) liquid milk in India has made it 
possible to sell pasteurised milk to hth 
higher-income and lower-income groups in 
the metropolitan areas of India. In fact the 
model of dairy development in India has 
met with such success that it is considered 
worthwhile to try and evaluate the model 
and assess it for its applicability to the 
countries of sub-Saharan Africa (see 
Brumby and Gryseels, p.2 of this ILCA 
Bulletin). In particular, the Indian dairy in
dustry has been able to integrate the petty 
milk traders into the overall milk collection 
and distribution system, thus creating a 
complementary rather than competitive 
relationship in the operations of the dairy 
industry. 
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Aspects of livestock productivity 
in Maasai group ranches in Kenya* 

P. N. DE LEEUW, SOLOMON BEKURE and B. E. GRANDIN 

SUMMARY 


A STUDY WAS MADE of livestock 
productivity in three group ranches 

of the Maasai pastoralists in southeast 
Kenya. Eighty households were studied in 
detail, and the size of tie production unit 
wasfound to affect most important produc-

tion parameters. Vie output of animal 

products was measured by cattle amid small-
stock productivity studies and through 
householdstudies.The cow-calfoperation 
ofthe Maasaipastoralists was found to pro-
duce an annual growth of 20 to 30%, which 
is higher than production indices measured 
in West African pastoralsystems. 

The total livestockoutputfromOlkarkar, 
the northernmost ranch studied, was 29 kg/ 
ha of which 11 kg/ha was 'real' offtake for 
sales and slaughter. Since the stocking rate 
averaged80 kg LW/ha, the real offtake was 
about 14% of the total biomass. The gross 
income from livestock products was equiv-
alent to Ksh 176/ha. Maasai productivity 
per unit of land was shown to be similar to 
that of acommercial ranci, but production 
with household labour being ftc major in-
vestment, 

INTRODUCTION 
Research was conducted among Maasai 
pastoralists in three group ranches' located 
in the Kajiado district of southeast Kenya 
during the period 1981 to 1983. The aim of 
this research was: 

* To determine how the Maasai in 
these semi-arid rangelands manipu-
late their livestock to achieve their 
production goals; 

Kenyon Rangelands Programme, 
ILCA, P.O. Box 46847, Nairobi, Kenya 

e To elucidate the causal relations 

within the production system; and 
e 	 To identify the constraints on pro-

duction and the opportunities for in-
creased output. 

Pastoral systems appear technically simple, 
but are organisationally complex and rep

resent sophisticated forms of adaptation 
to highly variable and risky environments, 
A systems approach to research was there-
fore adopted (ILCA, 1981). 

In this paper the environment of the 
group ranches is briefly described together 
with the major parameters of the human 
and livestock populations. An analysis of 
the output of the Maasai pastoral system is 
attempted: first in terms of output per ani-
mal, and of household cash and subsistence 
income from livestock for large- and small-
scale producers; and second in terms of 
output per unit of pastoral land. 

THE SETTING 


People and livestock 
The total study area covers 1600 km 2 and 

supports an estimated population of 3500 
pastoralists who own about 50 000 cattle 
and 30 000 sheep and goats. Thus, the 

average population density is-2.2 people 
per km 2, and the average livestock holding 
is 12.6 livestock units (LSU) per caput. 

Land availability within the ranches 
ranges from 250 ha per household and 3 ha 
per LSU in the north to 650 ha per house-
hold and 4 ha per LSU in the south. How-
ever, pastoralists are often forced to move 

Olkarkar and Mcrucshi are located inthc north and 
Mbirikani in the south of the study area. 

away from their registered ranches during 

prolonged dry seasons. In 1982, over 70% 
of people having households in the south
ern area moved to better grazing outside 
their territory (Peacock et al, 1982). 
Rail tral 

The study area includes parts of the arid 
and semi-arid zones as defined by Braun 
(see Sombroek et al, 1982). Rainfall is bi
modal with peaks in November/December 
and April/May, followed by a 4- to 5-month 
dry season from June to October. The 
mean annual total varies from 750 mm in 
the north to 450 mm in the south. There 
was a large seasonal and spatial variability 
in rainfall during the 30 months of the 
study, with the number of dry months rang
ing from II to 17 (out of 30) from north to 
south. 

Soils 
The landscape of the area consists of un
dulating plains at an average altitude of 
1200 m a.s.l. and hills rising from 100 to 

200 m above the plains. Although the area 
is underlain by a Precambrian basement 
complex, large parts are covered by more 

recent lava flows and volcanic ash deposits. 
Over these basaltic parent materials, soils 
range from stony cambisols on the upper 
slopes to cracking vertisols in valleys and 
bottomlands, while on the basement com
plex lighter textured reddish luvisols pre
dominate. Further south the plains feature 
dark clays with vertic aid saline-sodic 
properties, whereas the foothills in the 
southeast show mixtures of andosols, cam
bisols and luvisols (Sombroek et al, 1982). 

The original version of this paper was presented at the InternationalSavanna Symposium held at Btisbane, Australia, 28-31 May 1984. The paper will 
appear in theproceedings ofthe symposium. 
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Range resources 

Inspite of this diversity ofsoils, the vegeta-

tion has a fairly uniform appearance. Overhalf of the area iscovered by grassland.
Woody cover rarely exceeds 20%; dense 
woods and shrublands are confined to 

the granitic hills, to lava flows at higher
altitudes and to steep-sloped river valleys, 
Grasslands consist mainly of perennial 
grasses admixed with variable proportions
of annual grasses, fobs and dwarf shrubs. 
On the better drained soils, short to medium 
tall perennial grasses (Digitaria, Chloris
spp.) predominate, while on heavier soils 
these are replaced by the taller, coarse 
Pennisetum spp. Further south the cover is 
much more sparse, in particu: .ron saline-
sodic soils where small, tufted grasses 
(Sporobolis spp.) are common. The woody 
cover is rich in species; species of Acacia 
are the most common and increase in im-
portance towards the south. 


Herbaceous plant cover varies with 
sea-
son, site and grazing use. Bare ground is 
m.Linly found in 'sacrifice' areas around 
settlements, water points and along cattle 
tracks. Low-altitude aerial surveys showed 
that in the north 10 to 20% of the land had 
little ground cover (0- 10%)and 25 to 30% 
was well covered (<50%). In the south,
due to the greater aridity and poorer soil 
conditions, at least half the land area is 
sparsely covered (Peacock et al, 1982). 

Because of the variable rainfall, the 
amount 7f biomass available for grazing was 
difficult to estimate. After the peak rainfall 
(200-400 ,am) in late 1982, standing bio-
mass of 1.5 to 3.5 t DM/ha was measured inthe short and medium range types. This 

range ofyields iswithin the limits predictedfrom relationships between rainfall and 
herbage growth in similar areas (Braun,1973; Sinclair, 1979). The same holds true 

for the nutritive value of the biomass. 
 In 

general, 
 the shorter grasses are relatively 

leafy, in particular when grazed regularly

(McDowell et al, 1983). Crude protein 

content in grazed herbage 
 rarely falls 

below 5%, but digestibility only exceeds 

50% for 3 to 6 months of the year. 


Water resources 

The study area is well endowed with man-
made and natural water facilities. These in-
elude a high-capacity spring in the northern-
most ranch, a pipeline with several public 
and private water connections, four bore-

holes and a cluster of shallow wells along 
the principal seasonal river. However, the 
proportion of grazing land within 5 km ofpermanent water points varies from 30 to90% between ranches. Rainfed water points 
comprise shallow pools in riverbeds and 

ponds. These seasonal sources account for 
only 20 to 25% of total use. 

PRODUCTIVITY 

Size of operation 
Out of the 280 producer units in the study 
area a sample of 80 households was chosen 
and stratified into large-, medium- and 
small-scale categories on the basis of the 
number of livestock owned in proportion 
to the number of people supported. 

Tablh 1shows that the size of the produc
tion un;t affected virtually every important

production parameter. 
 In the northern-
most ranch (Olkarkar), small-scale pro-
ducers, who acounted for 35% of the 
househOlds, owned only 10% of the live-
stock units whereas large-scale producers,
who accounted for 30% of all households, 
owned 73%. Small-scale producers had 
proportionally more smallstock, showing a 
smallstock to cattle ratio of 1.5 as com-
pared with 0.7 for large-scale producers. 

On average, 37% of the animals in a 
herd were adult females and 20% were 
young females more than I year old (King 
et al, 1983). Herd composition varied with 
cattle wealth in that large-scale producers
kept more weaned steers (23%) than small-

scale producers (16%). These cattle herd 
structures are characteristic of a subsist
ence mode of production with milk as theprimary output on a year-round basis combined with a high and frequent offtake of 
male animals to satisfy cash needs. 

Large-scale producers had more house
hold members, but because they had far 
more animals per worker (25 cattle per
worker as compared with 5 for small-scale
 
producers), they sent fewer children to
 
school and worked longer hours on live
stock management. They benefitted both
from economies )f scale and from theirability to marshall non-household labour. 
Whereas each worker of small-scale pro
ducer units devoted more than 1 hr/day/
LSU, workers of large-scale p,oducer units 
spent only 0.25 hr/day/LSU. 

System output 
The output of animal products from the
 
system was measured in two ways. First,

cattle aid smallstock productivity studies
 
measured reproductive parameters such as
 
cow and calf mortality, growth of offspiing

and milk offtake for human consumption.
Second, household studies determined ani
mal offtake and acquisition, and subsist
ence consumption of livestock and milk. 

The first study produced data which 
were integrated in a cow production index 
as shown in Table 2. Because of lower cow 
and calf mortality, faster calf growth and 
higher milk offtake, the reproductive effi
ciency in the northern ranches was 39% 

Table 1.Demographic parameters of small-scale and large-scale producers in the Olkarkar ranch. 

Producertype8 

Parameter 

No. of households 
Percentage of total households 

No. of tothous hold 

S--S__-S 
14 
35 
35 

12 
30 
3 

No. ofresidents/household 
No. of adult men and women/household 
No. ofcattle/household 
No. of3smallstockhousehold 

7.6 
2.6 
35 
54 

14.3 
5.8 
367 
252 

Percentage of total ranch livestock ownership 10 73Total no. ofworkers/household 

No. ofcattle/worker 
No. ofLSU/caput 

' S-S = small-scale producers; L-S 
Source: Grandin (1983). 

6.3 11.1 

5 
4.3 
4 

= large-scale producers. 

40 
21.0 
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higher than in the southern one. Average 

milk offtake was about 24% of the total lac-

tation yield, if Ikg of calf growth is equiva-
lent t-, 9 litres of milk. However, seasonal 
fluctuations in milk consumption were 
large, particularly for tile large-scale pro-
ducers (Table 3). In general this means that 
the cow-calf operation of Maasai pas-
toralists produces an annual growth of 20 
to 30%, which is higher than the produc
tion indices measured in West African pas-
toral systems which range from 17 to 22%

(de ecuwand 192).Source:onadrea,(de Leeuw and Konandreas, 1982). 

The components of income derived di
rectly from livestock show marked differ-
ences between producers (Table 4). The 
large-scale producers can afford to in-
crease their herds, as they need propor-
ionally less of their resources for subsist-

ence in spite of their much higher milk and 
meat consumption (Table 3). Large-scale 
producers have to sell a smaller proportion 
of their animals to support their higher 
levels of expenditure. 

In the northernmost ranch there was a 
rise in livestoc'.: numbers of 14% p.a., indi-
cating that herds are still expanding even 
though their numbers have regained the 
levels recorded before the 1976 drought 

ranches studied. 

Producertype wet 

season 


Small-scale 0.84 
Large-scale 1.75 

Mean 1.30 

ILCA (unpublished data). 

other half consists of milk copnsumed by the 
household. 

Output of land 

The determination of the output of a pas-
toral system per unit area of land is usually 
difficult because of the mobility of stock 
and people in semi-arid environments, 
However, on the northernmost ranch 
studied the members rely almost entirely 
on its fixed land area. For this ranch the 
total livestock output was 29 kg/ha ofwhich 
11 kg/ha was 'real' offtake by sales and 
slaughter (Table 5). Since the stocking rate 

Table 2. Productivity indices for the northern and southern group ranches. 

Productivity index Northernranches Southernranch 

Calving(% p.a.) 63 62 

Cow survival (%p.a.) 98 90 

Calf survival (%p.a.) 9livestock. 

Calf weight at Iyear (kg) 98 90 

Cow weighta (kg) 240 253 

Milk offtake per cow to weaning (kg)b 193 172 
Productivity per 100 kgcow per yearc (kg) 29 21 

Weaning at 7months. 
, Cow weight from King et al (1983). 


' Calculation of productivity per 100 kg cow per year taken from Trail and Gregory (1981). 


Source: Semenye and de Leeuw (1984). 

(Njoka, 1979). In the southern ranch cattle 
numbers dropped by 2 to 5%because of a 
minor drought during 1982. 

Little milk was sold: most was consumed 
by the household. If income from livestock 
sales and home consumption of meat are 
taken at market value and combined, they 
account for half of the total income; the 

during the period 1981 to 1983 averaged 
80 kg LW/ha, real offtake was close to 
14% of the total biomass. Gross income 
from livestock products was equivalent to 
Ksh 176/ha (US$13.5/ha). 

This output is difficult to compare with 
that from other livestock enterprises such 
as commercial ranches, which usually con-

Table 3. Milk consumptionper adult equivalent for small-scale and large-scale producersin the three 

Milkconsumption 
(litres/adult/day) 

Dry man 
season 

0.66 0.75 
1.03 1.39 

0.84 1.07 

sist ofa mixed cow - calf enterprise and fat
tening of purchased steers (Semenye and 
Chabari, 1980). However, in this case a 
comparison is worthwhile with a commer
cial cow - calf ranch in the Athi Plains of 
Kenya, where the climate and range condi
tions are similar to those of the group 
ranches (McDowell et al, 1983). This ranch 
was planned to be stocked at 3.6 ha/LSU 
for a herd consisting of 600 Boran cows 
producing an offtake of steers, surplus 
heifers and culled cows. Expected gross 
output was calculated at 25 kg LW/ha or 
Ksh 178 (at Ksh 7/kg) while costs were 
Ksh 143/ha, leaving a net revenue of 
Ksh 35/ha. This comparison shows that the 
Maasai productivity is similar to that of a 
commercial ranch, but production is at a 

much lower cash cost, househcld labour 
being the major input. Actual cash expen
diture amounted to only Ksh 12.4/ha, of 
which 55% was used for the purchase of 
drugs and animal health care, while the re
mainder was spent on the acquisition of 

This analysis has shown that in spite of over 
a decade of development efforts aimed at 
commercialisation, the production strate

gies of the Maasai pastoralists are still 

geared primarily to satisfying their subsist
ence needs with a relatively low level of 
market offtake (Tables 4 and 5). However, 

distinct trends in management patterns 
have emerged recently which point to ac
celerated changes in traditional production 
goals. These are: 

0 A much greater reliance on purchased 
grain in the diet, particularly during 
the dry seasons when subsistence 
milk is in short supply (cf. Table 3); 
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Table 4. Annual income per household from livestock for small-scale and large-scale producers atOlkarkar. 

Income from livestck 

Grossincome ('000 Ksh) 

Of which: 

Herd andflockincrease(%) 

Livestock sales (%) 

Subsistence consumption(%) 

S-S = small-scale producers; L-S 

Source -LCA (unpublished data). 

Producertype' 

S--S L-S 

15.2 90.8 

33 54 
26 21 
41 25 

large-scale producers 

* Contraction of grazing orbits within It is difficult to ascertain whetherranch boundaries and an increasing 
the 

land tenure reform through the creation ofreluctance to grant grazing rights to group ranches has led to better resourcenon-ranch members; and utilisation. At present herds and flocks areo A trend towards privatisation of increasing in size, the few largest producers
grazing land and watering facilities, increasing their share of ranch resourceparticularly by the large-scale pro- use. If there is an irreversible trend to
ducers. Claims to exclusive grazing 
rights in reserved grazing forareas 
calves and smallstock have become 
recognized, while investment in pri-
vale water pipelines is increasing.However, contrary to developments 

elsewhere in Africa (e.g. Botswana), a difference in producer goals between small-
scale and large-scale producers is not yet 
apparent. Although differences in live-
stock wealth have become more pro-
nounced with time, large-scale producers 
are no more commercialised thaii small-
scale producers (cf. Table 4). The question 

of whether this is due to a lack of alterna
tive investment possibilities or is linked tolow livestock prices in Kenya needs further 
analysis. 
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Source 
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Livestock sales 
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Total productivity per ha 
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Cropping by Fulani agropastoralists
 
in central Nigeria
 

J.M. POWELL and E. TAYLOR-POWELL 

SUMMARY
THIS PAPER presents the results of a 

survey to determine the extent and 
methods of crop production in the Fulani 
agropastoral system in central Nigeria, and 
to identify the possibilities for increasing 
forage resourcesfor the Fulani by cropping. 

Central Nigeria is a region in which the 
pastoral FLlani are increasingly becoming 
settled farmers. ILCA's aerial surveys have 
revealed a positive correlation between 
cattle and cultivation densities up to cultiva-
tion levels of 20 to 40%. The two areas 
studied were around Abet and Kurmin Biri. 
Abet isan area where the Fulani have settled 
among farming groups. In contrast, the 
Kurmin Biri area lies within a government 
grazing reserve where the Fulani are being 
encouraged to settle. 

Cropping has become important to the 
Fulani, since their cattle do not then have to 
be sold in order to purchase grain. The area 
under cultivation among the 25 Fulani 
households studied ranged from 0.23 to 
2.19 ha with an average of 0.87 ha/house-
hold. Positive correlations were found be-
tween farm size and household size in both 
Abet and Kurmin Biri, indicating that farm 
vize increased with household cotsumption 
needs or with household labour supply. 

Sorghum and maize, either sole cropped 
or grown in combination, accounted for 
about 70% of the total area cultivated, 
Cattle manure was widely used by keeping 
herds overnight on the land which was to be 
cropped. Almost all the Fulani used some 
chemicalfertilizer although application was 
confined to small areas and little was appar-
ently known about application rates or tim-
ing. With cattle manure, Fulani agropas-
toralists were obtaining grain yields com-
parable to those of the neighbouring 

Subhumid Zone Programme, 
ILCA, P.O. Box 2248, Kaduna, Nigeria 

specialised cropfarmers who rely ml, dy on 
chemicalfertilizer. 

Crop residues are a highly valued feed 
resource and were ranked by the Fulani, 
along with the early rainy period, as being 
responsible for increased cattle productiv-
ity. Hloweier, the quantity of crop residues 
produced from the Fulani cropping system 
is insignificant, so they continue to rely on 
grazrg the harvestedfields of neighbouring 
farmc, ,. 

Herd size relative to cultivated area be-
comes an important consideration in im-
proving cattle nutrition through crop and 
forage integration. Because the areas culti-
vated by the Fulani are small, any increase 
in forage production islikely to be minimal. 
It appears that innovations aimed at increas-
ing feed resources from cultivated land 
would be best addressed to agropastoralists, 
either ex-herders or ex-farmers, who culti
vate enough land to ensure thatforage grow-
*ng would have anoticeable effect on animal 
nutrition. 

INTRODUCTION 

Improved animal nutrition during the 6-
month dry season is essential for raising 
cattle productivity in the subhumid zone of 
West Africa (ILCA, 1979). Under growing 
population and cultivation pressures, and 
the consequent reduction in grazing areas, 
an increase in fodder resources from crop-
ped land is needed to maintain even cur-
rent levels of animal production. ILCA's 
team has found it difficult to induce ag-
ricultural landowners to try new methods 
of cropping which would increase fodder 
production; there is no incentive for them 
to grow forage for cattle owned by the Ful-
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ani pastoralists. Where cattle raising and 
cropping are under the same ownership, as 
in the case of Fulani agropastoralists, the 
benefits from increased forage production 
are immediately appreciated. 

This paper presents the results of a sur
vey to determine the extent and methods 
of crop production by the Fulani agro
pastoralists studied by ILCA in central 
Nigeria. The study examined the present 
methods of crop production in order to 
identify the potential for and possible limi
tations to increasing forage resources by 
cropping. The growing tendency of Fulani 
cattle owners to settle permanently and de
velop links with indigenous farming groups 
are liscussed in light of the growing com
petition for access to and control of land for 
cropping. 

STUDY AREA 

Previously considered a dry season retreat 
for Fulani transhumant herders, central 
Nigeria isnow aregion of increasing Fulani 
settlement. Some of the Kachichere Fulani 
have been settled in southern Kaduna 
State for generations, although they may 
change their exact locations every few 
years. ILCA's aerial surveys have revealed 
a positive correlation between cattle and 
cultivation densities up to cultivation levels 
of 20 to 40% (Bourn and Milligan. 1984). 
Some farmers also keep cattle, and Fulani 
herders are evidently attracted to areas 
that are already cultivated'by indigenous 
crop farmers: besides the feed resources. 
principally crop residues and tallow land 
grazing, and the social and economic ad
vantages of living close to farmers, the Ful
ani are now seeking good cropland for 
themselves. 



The Subhumid Zone Programme's t%,, 
case study areas of Fulani settlement in 
central Nigeria, Abet and Kiirmin Bid 
(Figure 1), have similar soils and climates 
but different livestock and cultivation 
densities. Average rainfall in both areas is 
about 1300 mm. 

Abet (9"40'N, 8"10E represents an area 
where the Fulani have settled among farm-
ing groups. The population and cultivation 
densities in an area of 2475 km 2 around 
Abet are relatively high at 70 people/km 2 

densities are lower. The 35 Fulani house-
holds now settled on the 31 000 ha reserve 
have immigrated from nearby areas during 
the past 5 years in search of permanent 
land rights. Crop farmers in this region 
own few livestock, most of these being 
goats and pigs. 

The traditional practice between the 
separate livestock-owning and farming 
populations has been the exchange of their 
respective resources - meat, milk and 
manure for grain and land. However, as 

Figure 1.The location of lte Abet and Kurrnin Biri study areas in the subhurnid zone, central Nigeria. 
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and 24% of the available area respectively 
(Milligan et al, 1979). Settled Fulani com-
prise approximately 10% of the total popu-

km 2lation in the 60 area immediately
around Abet (Waters-Bayer and Bayer, 
1984). Land is held by the indigenous 
farming groups Kajc and Kamantan, with 
whom the Fulani negotiate for settlement 
and cultivation rights. 

0
Kurmin Biri (10"5'N, 8" 'E)lies within a 
government grazing reserve where the Ful-
ani are being encouraged to settle. Over a 
2500 km 2 area which includes the grazing 
reserve, the population density is 12 per-
sons/km 2 and the cultivation density is 15% 
(Milligan et al, 1979). However, on thegrazing reseve alone, which covers 12% of 
this total area, population and cultivation 

the Fulani seek more 
tion from the farming 
consequently purchase 
formerly complementary 

Jos 

land for cultiva-
landowners, and 
less grain, these 

interactions are 
being weakened. At the same time, the 
farmers are becoming less dependent on 
the Fulani for manure because of the wide-
spread use of subsidised chemical fer-
tilizer. Conflicts o~cr crop damage and 
land requirements have already prompted 
the movement of some Fulani from rela-
tively densely cultivated areas into the less 
heavily populated grazing reserve, 

The study was initially conducted in Abet 
during October and November 1982 with 
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the heads of 13 Fulani households. One to 
four households live together in a ruga'; 
cattle may be jointly managed and cooked 
food may be shared, but household heads 
generally farm individually and control 
separate stores of grain. Fulani women are 
involved only slightly in farming. 

Cultivated areas were estimated by pac
ing the perimeter-of blocks, and informa
tion on inputs, cultivation practices and 
constraints to production was obtained 
through structured interviews and observa

tions. 
In November 1983 the same procedure 

was followed with 12 Fulani households in 
Kurmin Biri. The cropping data for the two 

sites thus represent two successive years.
In 1983, harvest yields of the main crops 
were estimated from 100 m 2 plots at each 
site. 

RESULTS AND DISCUSSION 

Cropping pattern 

The majority of the 25 Fulani had been 
farming for most of their lives, even though 
on a limited basis. However, their cropl'ing 
had expanded over the years to offset the 
rising price of food grains. Cropping be

important as a way of avoiding the
necessity of selling livestock in order to buy
grain. The purpose was not to produce 
marketable products, though surplus
 
supplies were sold and a few Fulani were
 
experimenting with soya bean as a cash
The similarity in cultivation practices 

between the Fulani and the local crop far
mers, as well as the Fulani's own com
ments, indicate that the Fulani have
 
learned their farming techniques from the
 
neighbouring crop farmers.
 

Cultivated area
 
The area under cultivation by the 25 Fulani 
household heads ran,,ed from 0.23 to 2.19 
ha, with an average of 0.87 ha/household. 
This was about one third of the crop area 
cultivated by the Kaje farmers in the area. 
Delgado (1979) found that in central 
Upper Volta, Fulani were cultivating an 
average of 2.46 ha/household or about two 
thirds of the crop area of neighbouring far
mers. 

RuzaisaHausawordmeaningaFuanincampmnt 

including people, buildings and livestock. 



Farm size, household size and herd size Additional land may be acquired from crop also important in, the Fulani diet but -are 

for Abet and Kurmin Biri are given in farmers often on a yearly and per field basis considered special foods; in ih main they 

Table 1. Positive correlations were found and for apayment of N 4 to 6 (US$ 5 to 8) are still purchased, owing to the limited 

betwe,n farm size and household size in or a bag of fertilizer or manure deposited availability of low-lying land suited to rice 

both Abet (r = 0.55; P<0.05) and Kurmin on the respective farmer's cropland. The cultivation and the hard work required in 

Bin (r = 0.70; P <0.01). In Kurmin Biri Fulani in Abet stated that their farming preparing yam ridges. 

there was a positive correlation (r = 0.68; would expand if more land could be ac- The other cereal crop grown by the Abet 

P <0.01) between farm size and the number quircd. Unoccupied land requires consider- Fulani, namely iburo (Digitariu iburua), 

of working males in the household. This able work for initial clearing, and farmers was planted by broadcasting seed in scat

relationship did not hold for Abet, perhaps may then reclaim it. The Fulani therefore tered small plots where cattle had been 
due to the lack of land to engage available prefer to lease previously cultivated land kept overnight. It involved no cultivation 

males in farming, the greater availability of for cropping. or subsequent management. Iburo was not 
labour for hire so that men did not have to One of the prime motives for settling in grown by the Fulani in Kurmin Biri; re
farm and/or the greater opportunities for the Kurmin Biri grazing reserve where sources such as manure were rather used 
off-farm employment. Although the sample more land is available, is the desire to ac- for sorghum, maize and millet. Sweet 
was small, the negative but not significant quire an adequate area of land for crop- potato (ipomoea batatas) was the pre
correlation (r = - 0.42) between farm size ping; but the area which can be cropped dominant tuber in Kurnnin Biri, followed 
and herd size found in Kurmin Biri may in- depends on the labour available for land by yam (Dioscorea rotundata) and coco
dicate competition between cropping and clearing and subsequent crop management yarm (Xanthosoma sagittifolium). 
cattle husbandry for labour. tasks. Once the initial high labour invest-

Table 1. lanifarm.housteholdatid herd sizes in Abet (1982) and Kurnin lliri (1983). Sole cropping versus
intercropping 

Household size Farm size Herd size' In Kurmin Biri the Fulani devoted 46% of 
Location No. of No. of No. of active (ha/house- (cattle/ the area under cultivation to sole cropping. 

households persons males hold) household) - mainly sorghum and a late variety of mi

3 0.67 49let transplanted from nurseries - and 51%
Abet 13 mean: 9 

to two-crop mixtures compared with 57% 
range: 2-19 1-6 0.23-1.19 10-182 and 41% respectively in Abet. In contrast 

53b
4 1.10 to the Fulani, indigenous crop farmers in 

KurminBiri 12 mean: 12 
Abet practised more typical mixed crop

range:3-22 1-7 0.40-2.19 4-86 ping; 38% of the total cultivated area was 

sown to two-crop, 26%. to three-crop, 6%
Fulani herds also include about 20%, of sheep,
FCacumherdsfoninchrdseau i%oshos cto four-crop, and 5% to five-crop mixtures 
Calculated for nine herds because six households combined herds into three management units. and only 25% to sole crops'(Powell, 1981). 

The greater reliance on sole cropping in 
The average cultivated area per house- ment is made to clear land, the Fulani in the Fulani system, and the absence of the 

hold in Kurmin Biri was nearly twice that Kurmin Biri expect to have secure and per- diverse mixtures commonly sown by crop 
of Abet. Household size was somewhat manent rights to the land, which is not the farmers in the region, are attributed to the 
larger in Kurmin Biri than in Abet, but the case in Abet. higher yields for less labour (an expressed 
difference in average farm size is largely Fulani aim) obtained in sole cropping, and 
explained by the greater availability of land a greater dependence on the three staple 
in Kurmin Biri. Crop enterprises grains. Delgado (1979) likewise found the 

Fulani in Upper Volta practising a less 
Settlement rights In Kurmin Biri 22 crop enterprises in- labour-intensive mode of cultivation than 

volving 12 different crops were identified, the farming groups, principally because of 
In Abet all land is claimed by the indigen- compared to 12 crop enterprises with 10 conflicts in labour requirements between 
ous farming groups, and a relatively high different crops in Abet (Table 2). Sorghum cropping and herding2 . In northern Nigeria 
percentage of the land is already tnder cul- (Sorghum bicolor) and maize (Zea mavs), mixed cropping required a 62% higher an
tivation. When a Fulani settles in Abet, lie either sole cropped or in combination, nual labour input/ha than sole cropping, al
is expected to negotiate with the farming accounted for about 70% of the total area though this difference fell to 29% during 
landowner, or the chief in cases of settle- cultivated by the 25 Fulani. Millet (Wen- the peak labour period (Norman et al, 

ment on unoccupied land, for settlement nisetumn typhoides) ranked third with 13%. 1982). 
rights which are usually for an indefinite of the total area under cultivation. The 
time period although considered by both concentration on these cereal crops, which Dt n .tverage herd Nil- of 43 hed 

'Dlaoreported i vrg edsz i 3ha
parties to be temporary. are staples in the Fulani diet, isin keeping Vornpared with 4',9and 53 inthis study. Even though 

Preferred settlement sites include land with the Fulani's aim to meet household W%, of the cattle within the herd were entrusted 
cattle, the labour required for cattle management in 

close to the ruga suitable for cultivation, consumption needs. Rice and yams are the two studies iscomparable. 
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Table 2.Crop enterprises of the settled Fulaniin Abet (1982) and Kurnin Biri(1983). 

Abet Kurmin Biri
Crop No. of Cultivated %of total No. ofenterprise plots 	 Cultivated %of totalarea cultivated plots area cultivated 

(ha) area 
 (ha) area
 
Sorghum/maize 13 3.38 39 18 6.12 46Sorghulm 9 1.80 21 17 2.89 22Millet 9 1.41 16 18 1.52 12Rice 
 26 
 0.78 9 1 0.01


Sweet potato 	 <1 
10 0.29 3 17 0.68 5Maize 4 0.57 7 6 0.54 4Others 21" 0.47 5 28h 

1.43 11 
Total 92 8.70 100 105 13.19 100
 

Maize/cocovarn and iburo represented 2%and I" 
 respectively of the total cullivated area; 21 other enterprises representing less than 1%cach involvedthe :hove-mentioned crops plus yams, okra (l1-iih .io csCUt'nttis and spinach (Aitnaratthtl.L spp.).Yarn represented 3" of the totail cultivated area: 28 other enterprises representing less than I" each involved the above-mentioned crops plus cassavaI.5l lopc/it'icohtni•r). Coco%aiii. ctZlpea (Vigia unguioulala ) soya bean (Ghcil( l 0,l 	 pecpper "'ilpstclnanttunin) and tomato. 

Management techniques 

Traditional 	crop varieties are used exclu, 
sivcly in Abet and Kurmiin 13it. except for 
an improved v'arietv oflmaize %khich has 
been distributed through the local political 
party and is %kidclv cultivitCd. Like the 
crop farmers, the Fulani contnon!v estab-
lish millet nurseries in ntid-July and trans-
plant Scdlitngs during August ,id Sep-
tcmber in orler to spread tile work more 
evenly. In Abet the Fulani either received 
their transplanits free fron the neighb our-
ing farmers, or obtained frint hen the 
goat tmantnrc used [or fertilizing nurseries 
since they theiselves gencrallv to ot 
keep goats. Thc Fulani in Kurmin Iiri 
planted their own nur,,erics anid used cattle 
manure - atless favotured fertilizer is it is 
thought to stimulate fast grosth rcsulting 
in %keaktransplanted pla ts hich arc si s-
ceplible to lodging and breaking. 

Striga (Striga lwrmonthiica, ;t parasitic
weed dSs0iicitcd with low%fertility coridi-
,tons. was a major problem in established 
sorghuin and maize fields in Abet, but not 
in K'irtnin Ifiri where land his ntmre re-
cently Lome under cultivation. The crop 
farmers rotate sorghum and/or maize with 
millet to suppress striga, a practice widely
adopted by the Fulani as well. Ilead slut 
(Sphacelotlheca reiliana) oit sorghinn and 
downy mildew (Sclerospora graninicola) 
on millet were also more prevalent in Abet 
than in Kurmin Biri. FulaniMany used 

seed dressing, but the prevalence of these 
lisases suggests incorrect usage. 

Cropping 	inputs 

Labour 
In general, the Fulani have become skilled 
cultivators. Only three of tie 25 Fulani in-
terviewed expressed a disdain for cultiva-
tion and had hired out all farm work apart 
from planting and harvesting, the latter 
taking place at a time of acute shortage of 
hired Iabour. Twelve of the 25 Fulani hired 
nio labour, either bccausc it was not avail-
able, or because their small farns needed 
only household lab( ur, or because monc 
was lacking. Ornly a few Fulani. howeve, ,
worked in the fields throughout the dy;' 
most confined their farm work to the worn-
ing hours. The F-ulami employed on or 
miore of four svstetms: 

* 	Sell: all work was done by the 
man withli perhaps Some 
help from children and/or 
wife (wives); 

• 	 ,,ldashe: an arrangement among 
a group of relatives or 
friends who cooperated 
ill cultivating each indi-
vidual's farm in turn" usu-
ally comprises only the 
strenuous tasks such as 
ridging and weeding; 

* Gaiva: 	 group work for aspecific 
task with food and drink 
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given in return; the group 
did not necessarily in
elude only Fulani; and 

• Contract: 	 labour was hired, gener
ally by the job; might in
elude tractor hire. 

Labour costs varied with the crop, the 
operation and soil conditions, and ranged 
fro-, N 2(1 to 286 (US$ 26 to 380) per 
ht'vsehold, the highest figure being paid 
for tractor hire on the largest cultivated 
area. In 1983, two 	of the 12 Fulani inter
viewed hired tractors to prepare their land. 
Ridging and weeding were the operations 
most commonly hired out, especially yam 
ridging which requires considerable skill 
and labour. 

Three labour peaks were identified: 
May to early June when land was being 
prepared for sorghum and maize planting; 
the end of July It) September when sor
ghun arid maize were being weeded and 
millet was being cultivated; harvest time 
when herding had to be tle most closely 
supervised. As grazing areas are reduced 
during the cropping season, careful herd
ing is necessary to prevent crop damage. 
Most of the Fulani had sons or hired herder 
boys skilled cnotigh to manage the herds. 
Any household head who lacked herding 
help had to farm before 1(1:30 a.m. at 
which time, in the rainy season, the cattle 
were taken for grazing. )uring harvest, 
however, in the more densely cultivated 
areas such as Abet, most household heads 



and all available labour helped with herd- nured (ideally each field every second Almost al ,:f the Fulani (21 out of 25) 
ing, with often three to four men and boys year), field size, herd size, and the time used some chemical fertilizer, although ap
tending each herd in order to keep the availatle between the first rains and plant- plications were generally confined to small 
cattle out of unharvested fields. ing. Dry season manuring was generally areas and little was known about the rates 

The ability of the individual household done on land which had not been farmed or timing of application. Most of the Fulani 
to meet the labour demands for combined previously: animals were tied in pairs but stated a preference for chemical fertilizer 
cropping and livestock production ap- were moved at intervals of 5 nights. because it was considered to give higher 
peared to be mainly a function of the In Abet dry season manuring was most grain yields than cattle manure. A disad
number of non-schooled children in the commonly done on farmers' fields, for vantage was that chenical fertilizer had to 
household available to help with livestock which the Fulani were paid in cash or kind. be applied annually, whereas manure had a 
management, principally herding. The In the 1982/83 dry season, half of the 22 residual effect lasting 2 to 3 years. The un-
Nigeriai. Universal Primary Education farmers surveyed in Abet hired Fulani to certain availability of fertilizer also meant 
Programme, and the priority the Fulani manure the fields intended for ginger (a thatmostoftheFulanicontinuedtorelyon 
give to the education of their children, cash crop) cultivation; the Fulani earned cattle manure. Sorghum and maize re
meant that few children were available for a value, excluding settlemnt rights, of ceived the greater part of the available fer
herding. The Fulani have various ways of about N-6.50 (US$ 8.50) per week (Powell tilizer in keeping with their place as the 
alleviating household labour shortages, and Waters-Bayer, 1984). When the rains most important crops. 
including cooperative labour exchanges, began, the Fulani preferred to move their 
joint herding, lending of family members, herds back to their own cropland. None of 
and employment of a herder in exchange the Kurmin Biri Fulani manured farmers' 
for cattle. Nevertheless, all the Kurmin fields; they used their herds on their own Cropping output 
Bin Fulani gave labour conflicts between cropland during both the dry and the wet Grain yields 
cropping and livestock management as the season. This was probably due to the smaller 
major constraint in cropping. They had number of farmers living close to the Fulani l)ata iccorded under traditional farmer 
land but needed extra labour; hired labour in Kurmin Biri, and the lack of established management at three locations in central 
was unavailable because of the low farming cooperation. Nigeria from 1980 to 1982 showed average 
population in the area. Wet season manuring was valued by the sorghum yields of 1040 kg/ha as asole crop 

Fulani more than dry season manuring, and 920 kg/ha as a single intercrop; maize 
mainly because it was thought to have a yields of 860 kg/ha as a single intercrop; 

Draught power superior effect on soil fertility and sub- and millet yields of 650 kg/ha as asole crop 
sequent crop yields. However, wet season (Federal Ministry of Agriculture, 1983).

None of the Fulani interviewed had ever manuring was said to lead to soil compac- The yields of sorghum, maize and millet 
used animal draught power. Animal trac- tion which made cultivation more difficult; from Fulani fields in 1983 did not attain 
tion had been introduced in Abet and was hired labourers demanded higher wages these levels in either Abet or Kurmin Biri 
being used as late as 1980 by one crop for working such land. Dry season manur- (Table 3) owing to an unusual rainfall pat
farmer. Only four other farmers in Abet ing was not thought to compact the soil, but tern in both areas: the early rains were er
had used animal draught power; the princi- it did not give the high yield response as ratic and *he rains ended abruptly 4 weeks 
pal deterrents to continued use were the wet season, anuring and led to an increase earlier than normal. Although the total wet 
labour required (o graze the animals and in weed'. -Iowever, grain yields obtained season rainfall (1310 mm) in Abet was 
the inadequtle extension support in pro- by eight farmers in Abet on fields manured close to average, this was due to an abnor
viding training and replacement stock, in the dry season were 25 to 115% higher mally wet pcricd in late July. In Kurmin 
None of the Fulani interviewed expressed than on the adjacent non-manured fields Biri total rainfall (,060 mm) was below 
any interest in using cattle for farming, cit- (Powell and Waters-Bayer, 1984). average. 
ing as reasons for this their opinion that 
soils were heavy an. studded with bush, Table 3.Grain yieldsfrom Fulani fields in Abet and Kurmin Biri, 1983. 
equipment was expensive and cattle would 
suffer. Tractor hire was preferred but it Mean grain yieldh (kg/ha)
was limited in availability. Location Cropping No. of 

enterprise plots" Sorghum Maize Millet 

Abet sorghum/maize 6 800(170) 490(170) 

millet 4c - - 370(40) 
Cattle manure was widely used by keeping 
herds overnight on fields to be cropped. KurminBiri sorghum/maize 8 630(120) 510(230) -

Two systems of manuring were practised: millet 6c - - 530(160)
 
during the early wet season the herd was sorghum 3 740(90) 
tied in pairs for 2 to 3 nights at each loca
tion and was moved systematically to cover a Number of 100 m2 areas.
 
the crop area. The time spent in each field h Standard deviations are given in parentheses.
 
depended on the number of fields to be ma- Excludes 2plots grazed by cattle.
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In 1983 sorghum and maize intercrop 
,'ields in farmers' fields in Abet were lower 
by 21% and 52% respectively and those 
of sole cropped millet by 49% compared
with the two previous (normal) wet sea-
sons. Combined sorghum/maize yields of 
1290 kg/ha and millet yields of 370 kg/ha 
obtained by the Fulani in Abet from the 
1983 harvest were approximately the same 
as thQ sorghum/maize and millet yields
(1410 kg/ha and 390 kg/ha) obtained by the 
local farmers, 

In Kurmin Biri lower rainfall was 
blamed for the reduced sorghum/maize 
yields (1140 kg/ha). However, the millet 
yields (530 kg/ha) were 40% higher than 
those obtained by either the Fulani or the 
farmers in Abet. The higher millet yields
obtained in Kurmin Biri were attributed to 
a more timely transplanting of millet, 

These data indicate that the Fulani, who 
relied principally on cattle manure and 
whose cropping labour was in competition 
with cattle management, were obtaining 
yields comparable to those of neighbouring 
specialised crop farmers who used almost 
exclusively chemical fertilizer. Two millet 
fields at each site were grazed by the owners' 
herds just before harvest, reflecting a dis-
advantage of cropping and herding inclose 
proximity. 

Grain output and household energy
needs 

The average contribution of sorghum, 
maize and millet to annual household 

energy requirements was higher in Kurmin 

Biri than in Abet, although there was 

considerable variability bothin areas 
(Table 4). The larger cultivated areas and 
subsequent greater overall grain output at 
Kurmin Biri would account for the higher
contribution of these grains. 

Five household heads in both areas said 
that their crop yields of sorghum, maize 
and millet were sufficient and that they 

would not need to buy these grains, 
Another seven Fulani said that they had 
met household requirements in either sor-
ghum and maize or millet production. Of 
the five households that were reportedly 
self-sufficient in the three grain crops, one 
produced enough annually for sale. The 
percentage contributions of these cereals 
to the energy needs of the remaining four 
self-sufficient households were 25, 41, 44 
and 75% respectively, perhaps reflecting 
different preferences for other foods. 

It Ii-s been estimated that milk provides 
approximately 10% of the annual energy 
requirements of settled Fulani hous.:holds 
(Waters-Bayer, 1984). Meat and 'back
yard' food crops also supply some energy, 
but the bulk of the deficit must still be
made u through purchases. 

Crop residues 
Crop residues are a highly valued feed re-
source and were identified by the Fulani. 
along with the early rainy period, as being 
responsible for increased cattle productiv-
itv. However, as the quantity of crop res-
idues produced from the Fulani fields 
(8.7 ha in Abet and 13.2 ha in Kurmin Biri) 
was insignificant, they continued to rely on 
grazing the harvested fields of neighbour.

ing farmers. 


Using previously established relation-
ships between sorghum/millet grain andDM yields and stover edibility (Powell, 
1983), the quantities of stover available for 
grazing from both Fulani cropping systems 
could be estimated. Assuming an average
cattle body weight of 200 kg and a daily in-
take of 5 kg DM/head with 70% of intake 
coming from stover, Fulani sorghum and 
millet fields in Abet would provide only 5 
grazing days for the 13 herds, while in Kur-
min Biri the 12 herds would deplete the 
stover on harvested fields in 9 days. 

Besides grazing their ow- !inited crop 
residues, the Fulani competed for access to 

Table 4. Sorghum, millet and maize grain contributions to annual household energy requirements inAbet and Ktrmnin Bir, 1983.a 

Contributiona to annual 
Location No.ofhouseholds energyrequirements(%)

mean 
range 

Abet 13 33 9-90 
Kurmin Biri 12 42 18-93 
a As

Assumes 20% grain loss in storage, 18.8 MJ energy/kg ofgrain dry weight and annual energyrequirement of 3500 MJ/adult equivalent. 
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farmers' harvested fields. In Kurmin Bin, 
where the cuftivation levels in close prox
imity to the Fulani rugas were low, many 
Fulani sent their herds to nearby farming
villages for a 2-week stay at the beginning 
(the most valuable time) of the crop res
idue grazing period. None of the Fulani 
stored crop residues for later dry season 
feeding, nor is there yet a market in the 
area for stored crop residues as there is 
further north. For these Fulani the ex
pected benefit was not worth the labour re
quired to harvest and store crop residues. 

CONCLUSIONS 

The Fulani cannot be viewed solely as 
cattle keepers, as cropping is becoming in
creasingly important in their poduction 
system. The Fulani's involvement in grain
production is changing their linkages with 
the indigenous farming groups: the Fulani 
are becoming less dependent on farmers 
for grain and the farmlrs are becoming 
more reliant on chemical fertilizer, al
though a decrease in the government's 
present fertilizer subsidy might modify this 
latter reliance3 . 

Where the rlani can secure land, as in 
the government grazing reserve or through 
guaranteed occupancy rights, labour supply for herding and cropping may become 
the next limitation if hired labour isseason
ally unavailable. When land, hired labour 
and fertilizer are available, the Fulani ap
pear willing to expend livestock earnings 
in order to increase crop production. In 
northern Nigeria around Zaria, for ex
ample, Norman et al (1982) found Fulani 
cattle owners cultivating larger farms than 
non-cattle-owning farmers (3.7 ha versus 
2.2 ha), apparently because their livestock 
revenues made it possible for them to pur
chase usufructuary rights and to hire more 
labour.Since meeting subsistence grain needs is 
a major goal, the Fulani are not likely to
jeopardise food production in order to in
crease forage production if there are alter
native dry season feed resources. Under
sowing and inter-row sowing of Stylosanthesinto sorghum stands substantially increases 

The 75% fertilizer subsidy is to be reduced to 50% in1984 and to 25% in 1985 (Sulciman, pers. comm,

1984).
 



the quantity and quality of crop residue 
DM, but grain yields may be reduced 
(Saleem, 1980). 

ILCA's research is now looking for ways 
to intercrop grain or dual-purpose legumes 
in order to increase both total grain and 
crop residue DM yields. The sole cropping 
and sorghum/maize intercropping cur-
rently practised by the Fulani may indicate 
a lack of available labour for more inten-
sive mixed cropping. Maize is important in 
the Fulani system but, although the heads 
are harvested before the end of the rains, it 
is frequently intercropped, and the stover 
is subject to further weathering before it 
becomes available for grazing, and there-

Bourn D and Milligan K. 1984. The dynamics of 
cattle distribution in the Nigerian subhumid 
zone. Report to ILCA's Subhumid Zone 
Programme, Kaduna. 

Delgado C L. 1979. The southern Fulanifarming 
systemn in Upper Volta: A modelfor the ilte-
gration of crop and livestock production in 
the West African savanna. African Rural 
Economy Paper No. 20, Department of 
Agricultural Economics, Michigan State 
University, East Lansing. 

Diarra M S. 1975. Les problkmes de contact 
entre les pasteurs Peul et les agriculteurs 
dans le Niger central. In: Monod T (ed.) 
Pastoralism in tropical Africa. Oxford Uni-
versity Press, London. 

Federal Ministry of Agriculture, Department of 
Rural Development. 1983. The agronomic 
compendium: Vol. I, Kaduna. Agricultural 
Projects Monitoring, Evaluation and Plan-
ning Unit. 

ILCA 1979. Livestock production in tite sub-
humid zone of West Africa: A regional 
review. Systems Study 2, ILCA, Addis 
Ababa. 

fore is oen not palatable. If a legume were 
undersown into maize prior to harvesting 
in September, the legume would benefit 
from 2 months' rainfall and stored soil 
moisture. 

Most Fulani do not have access to any 
crop extension service; they learn their 
cropping techniques from neighbouring 
farmers and through their own experimen-
tation. The extension of adaptable, high-
yielding, pest-resistant cultivars along 
with information about sowing rates and 
methods, fertilizers and seed dressings, 
and improved crop management would in-
crease both grain and crop residue DM 
yields. 
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